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n1'a~IPI~eJeJ'I.Jmwm::1il1 mYru ru1 W Lfl7eJ"!/1 E.Ifl eJll'W'J LlPleJi
• QI QI

@. ",ann1'aLLfl::L"'IPJ~fl

m:lJ€l(9)G'f1~m'j:lJ~'U~1'U bb61~fll'j b~1l€l'l bb1M~ 1b'U'Uf)1'jll'l'j~ 'U'Ubfl1€l~1 tJfI€l:lJ'Wl b(9)€l~ ~'l bU'U, ..
bfl'j'lG'f~1-:J~'U~1'U~;;11Aru;;11~~'Uf)1'j,11 b'Vlflb'Ub618G'fl'jG'f'Ub'Vlf'!b-rrlmth~ tJfl (9)1-U'l1'U bV;€leJltlJ tJfill :lJG'f~(9)1fl

•• u ,

bb61~byj:lJ'l.h~~'Vl5.fl1'V'l1'U~l'Uf)1'j'l1lJU~'ll'U'U€l'l b~lmrl~ f)1'j'U~~1'j'l1'U'U€l-:J~'U~~1'j f)1'j 1~'U~fl1'j-rrm.d61

~ldG'fl'j bb61~f)1'j1~'U~fl1'j'Vll-:J€ib~fl'Vl'j€l'Ufl~~1'l1 bV;€l~'l~ fldlWU'U1~~ b~fl'Vl'j€l'Ufl~

i1~~U'U'j~'U'Ubfl1€l'lh tJfI€l:lJ'Wdb(9)€l~~'lfl~ld,1 iT-:JfI'l1~'U~fl1'j1~€l~1'l~€l b~€l'l(9)l:lJ~€l€lfl bb'U'U11' bb~,
b~€l'l~lm~'U'U bfl1€l~1 tJ~f)1'j~(9)~'l bb61~1-U'l1'Um ~'l bb~tJ'l'U'l1'j~mru ®et~b'Jl ~'l1mru~1-U'l1'U 1'U'j~'U'U1~~

f)1'j b~€l:lJ6'f.fll'V'l(9)l:lJ€l1tJfl1'j 1-U'l1'U ~f)1'j'l1'j~f)1f'!tJfl b~flG'fl tJf)1'j~~(9) bb61~f)1'jG'fU'UG'f'U'Ufl1'j'1!€l:lJU1'j'l~1 fl, . .
'U~,;''Vl~~~ (9)'I'll 1~~~11-u~ltJ 1'Uf)1'jUl 'j'l1m~1~~€l'U-rrl'lG'f'l bb61~~fldl:lJb~tJ'l~'j~'U'U bfl1€l'111tJ~~lil€l'l~tJ(9)cu 'I 'U 'I

1~U~f)1'jb U'U'j~tJ~b1611tJl1'Ul'U~lfl~ f)1'jb~tJ~l tJ'U€l'l€l'l1mru ~'l~~?i'l~61 m~'Vl'U~€l b~€l'l1 'l1iT'lfl1'j 1~'U~ fll'j,
~~ .Q, If .¥ ~.

'Vll'l €lb61fl'Vl'j€l'UflG'f'U€l'lm:lJ €l(9)G'fl~m'j:lJ'V'l'U~1'Ubb61~fl1'j b~:lJ€l'lbb'j. ..
~'l,r'U bV;€l1~'j~'U'U bfl1€l~ltJfI€l:lJ'Wd b(9)€l1'U€l'lm:lJ€l(9)G'fl~m'j:lJ~'U~l'U bb61~f)1'jb~1l€l'l bb11~~'Ufl1'j. ..

'l11'U'l1'j'l ~f)1'j'Vl(9)bb'Vl'U€l'l1mrub~:lJ~~:lJ(9)€l1tJfl1'j 1-U'l1'U~1€lb~€l:lJG'fm'V'lbb61~bV;€l1~G'fl:lJl'jm€l'l~'U tl'Um'jn~, . ,
bb61~f)1'jb'l1~tJ'Ubb'l161-:Jb'Vlflb'Ub61m'UtJfli1~~u'U m:lJ€l(9)G'fl~m'j:lJ~'U~l'Ubb61~f)1'jb ~1l€l'l bb1i5'l~fldl:lJ~1 bu'Ulil€l'l

'I 'I 'I ~

~1b'U'Ufl1'j..ij (9)~€l~'l1m rum ~~1tJ~qj qjl ru bfl1€l~1tJfI€l:lJ'Wlb(9)€l1

m. 1(9)tl'lh::~Nf'1•
bV;€l1~'j~'U'Ubfl1€l~ltJfI€l:lJ'Wdb(9)€l~~'l1'j~~'Vl5Il1'V'lbyj:lJ~'UiJ bG'f~tJ'jIl1'V'lbb61~~fldl:lJ~'UfI'l'l161€l(9)tltJG'fl:lJl'jtl

'j€l'l~'Ufl1'jVl1'll'U1'Ui1~~u'U bb61~~~~bn(9)~'U1'U€l'Ulf1(9)1~,

Q'l. "lleJUL"ll(9)n1'a~1LijWI1'U

m.<91 . ..ij(9)~l€l'l1mrum~~ltJiKrurulru~~fl (Core Switch) b~€l'Vl(9)bb'Vl'U€l'l1mrub~:lJ~~:lJ(9)€lltJfl1'j1oU'l1'U
'I v QJ 'I 'I

~l'Ud'U <91 'll(9),
m.h ..ij(9)m€l'l1mrum~~ltJ~rurulru 'U'Ul(9) ~~ 'V'l€l~(9)('j€l'l~'Ub'Vlflb'Ub618 <91oG) bV;€l'Vl(9)bb'Vl'U€l'l1mrub~:lJ

'I OJ v 'I

~~:lJ(9)€l1~f)1'j1-U'l1'U ~l'Ud'U b'Jl~(9)

m.m. ~lb'U'Ufl1'j&l(9)~'lG'fltJ Fiber Optic b~m~€l:lJbtJ'l~'l1mrum~~ltJ~qjqjlrumtJ1'U€l1f11'jm:lJ
... ...,

€l(9)G'fl~m'j:lJ'V'l'U~l'Ubb61~fl1'jb ~:lJ€l'lbb'j. ..
m.~. ~lb'U'Ufl1'j~(9)~-:J b~€l:lJ~€l€l'l1mru 'l1~'Ubb~'l~l€l'l1mru ..ij(9)mbb61~~(9)~'l"ll€lyJvlbbd~'U~m'j..ij(9)fl1'j, ,

'j~'U'U bb61~~1 tJf)1 Wl1'll'U ~1m~'U'U bfl1€l'111tJ:lJl'U'U'j~'U'Ubfl1€l'111tJ~~ (9)~'l1 ~:W

!C. ~fl'lh::lE.1"l1Uvlfl11P1111il:: l~i'u
~. <91. 'I'll 1~'j~'U'Ubfl1€l'lh tJfI€l:lJ'Wdb(9)€l~mtJ1'U'U€l'lm:lJ€l(9)G'fl~m'j:lJ~'U~l'Ubb61~f)1'jb~1l€l'l bb1~fldl:lJ. ..

J1'UfI-:J'l161€l(9)tltJ~'l1'j~~'Vl5m'V'l ~fldl:lJ'l..hb~€l~€l G'fl:lJl'jtl1~'U~fl1'j1~(9)61€l(9)bdm

~.h 'I'll 1~'l1'j~~EJ(9)'l'U'l1'j~mru 1'Uf)1'jUl'j'l1mn€l'l1mru bfl~€l'lh tJ, ,



~.bTl. 'V111~fl11'U~fl11~TUB b~n'VI1eJUml'1JeJ~m~eJ{P1?f1V1m1~~'U~i1'Ubb~~fl11 bV1rJeJ~bb1ihh~a'VI5.f11'\"j, ....
jjb?f~CJ1.f11'\"jjjm1~~'UfI~tJ~eJ~.nCJ jjfld1~'t.hb~eJ~eJ bb~~?f1~11(11~'U~fl111~{P1~eJ~bdm

~.~. 'V111~m~ ~{P1?f1V1m1~~'U3l1'Ubb6'l:;fl11bV1rJeJ~bb1?f1~11,wh bU'Ufl11{P11~bbc-J'UtJl1U~fl11b~ eJc-J61n~'U

6'i~b?f~~b1~~~ bb6'l:;~~{P11~c-J6'lfl11~lbU'U~1'UIPvtJ 1'UtJ1:;b'VI~1'V1fJ('\"j.~. ~~~tJ - ~~~~) 1~

,h1~mb~1~,

cf:. 1::EJ::b 1f11n11~hLi1WI1'U

(9)~O 1'U ir'Ui1~~ln1'U6'l~'U1~1'U~q(q(1

b. iJeJn1\o'1'U~L~EJ1n'UftwalJ'u~'lJel-:l N\h::a-:l f'1~::La'Uel11ft1• 'U

tJ. (9). ~tJ1:;?f~A ~~b?f'UeJ11f11#leJ~bU'U~jjeJ1~'\"j'1J1CJoW?f~~tJ 1:; f1dm1 f11~eJ~bCJ1TIfl11'V11~Bb~n'VI1eJUn~
'U 'U,

tJ.h ~tJ1:;?f~A~:; b?f'UeJ11f11#leJ~hJ bU'U~~(1 m:;'U~eJ111'UUf1I~11CJ~eJ~vl~~1'U'1JeJ~'VI1~11'lJfl11bb~:;1~bb~~
'U 'U 'U" Qi1 'U

bi CJ'U~eJbb6ldV11eJhJbu'U~~1~~'Uc-J6'l'1JeJ~fl11i~1~U~'Uflfl6'lVl1eJ'Uflfl6'l~'UbtJ'U~vl~~l'U {P11m:;bUCJ'U
'U "I 'I 'U

'1JeJ~'VI1~11'lJfl11

tJ.bTl. ~tJ1~?f~A~:; b?f'UeJ11f11#leJ~hJ bu'U~jjc-J~tJ1:; lCJ'lJ't11dwl'Un'U~tJ1:;?f~A~:; b?f'UeJ11f1111CJ~'Ubb6'l:;/'U 'U 'U

V11eJ#leJ~hibu'U~jjc-J6'ltJ1~lCJ'lJ't11d~n'Un'U~ ~'U~fl11{P16'l1~nm~B b~n'VI1eJun~ ru 1'UtJ1:; fl1~

tJ1:; m ~11f11~eJ~bCJ1TIfl11'V11~Bb~n'VI1eJUn~ V1~eJhibu'U ~m:;'V11fl11 e1'Ubu'U fl11~ ~'1Jd1~fl11
'U

bb'1J~~'U11f11eJ~1~bU'U511~ {P11~oUeJ(9). tJ '1JeJ~beJn?f11tJ1:;f1d~11 f11sffeJ~dCJ1TIfl11'V11~Bb~n'VI1eJUn~

tJ.~. ~tJ1:;?f~A~:; b?f'UeJ11f11#leJ~hib U'Um~~'UbeJna'VItVl~eJfld1W~I~fl'U ~~eJ1~tJfi b?f5hJ CJeJ~~'U~16'l1'VICJ
'U 'lJ 'I d.J

bl'Ubb~~\)'Ul~'1JeJ~~tJ1:;?f~A~:;b?f'UeJ11f111~jjA1i~1~?f~:;a'VItbb~:;f1dl~A~fl'U b'1i'U11,!'U
•••• 'U ,

h~. ~f1f16'lVl1eJU~~f1f16'l~~:;boU1 bU'U~~q(qj1 #leJ~1~eJ~1'U3l1'U~bu'U0~ bb?f~~Uqj·thlCJ~'U11 CJ~lCJV1~eJ

bb?f~~Uqj'il11CJ~'U11CJ~1CJ1~~n #leJ~f11'U~d'U1'U?f11:;~h~'qj

tJ. tJ. ~f1f16'lVl1eJU~~f1f16'l~~:;boU1 bU'U~~qjqj1 n'UVl'thCJ~l'U'1JeJ~~3l~~1~~1 bU'Ufl11:ij~~eJ:ij~~1~~dCJ1~'U'U

Bb~n'VI1eJun~ (e-Government Procurement: e-GP) #leJ~'l~'VI~bUCJ'U1'U1:;'U'UBb~n'VI1eJun~

'1JeJ~n1~uru~n~1~~b1'U1~~~'U8oUeJ~6'l:ij~~eJ:ij~~1~fi1f1~\)
QJ 'lJ 'U ~

tJ.b'J1. ~~qjq(l #leJ~~'Ubb6'l:;~1CJb~'U~1'UUq(~5'U1f111 bl'U bb~fl11~1CJb~'Ubb~~~f1f~~~jj~~ ~11~ bil'U?fl~V1~'U

'U1'V1~~q(q(1eJ1~~1fJbtJ'Ub~'UG'f~il1~

rrl. L~mJl'lJiJeln1\o'1'U~L'ULelna11iJma'Uel
b'J1.(9). ~tJ1~?f~A~~ b?f'UeJ11f11#leJ~~~'VhbeJn?f11oUeJb?f'UeJ'VI1~~h'Ub'VIf1UfI~jj?fl1Uru bb6'l:;b6'l'1JVlU1

'U v

b1CJ~~1~'Un1n'UeJ~1~oU~b~'U tJ1:;neJ'U~dmeJn?f11eJ~l~UeJfJ ~~~eJ1tJ-n
•• 0

'U'VI'VI(9) 'U'VI'U1

(9).(9). 'U'VI?f1tJG11V1~'U~'U~VI11(Executive Summary)
, 'U

(9).h 1{P1'ltJ1:;?f~A

(9).bTl. '1JeJ'Ub'1J{P1~l'U

(9).~. tJ1:; lfJ'lJ't1~f11~11~~ M~'U

(9).~. fl116'i~~eJm1'Ubb6'l~a~Vi~~6'i~~eJ'U



U'VlYi~ i6m~~hb'iJ'Unw

h(9). ~ltJl;1~bBtJl?lm~flflmbUm~UU

• bb(:oJ'UfI1'Wbb?ll?l~f11~flflflbbUm~UUf11~~WJ1~~~UU f11~b:tim.J~fl bbl;1~f11~

vh~ 1'U'IJfl~~1'U'lJ~~ fl flU ~1~1~tl1b?l'Ufl~ fl m1J~ (?)?l1V1m~1Jlff'Uj11'Ubbl;1~fl1 ~

bVliJfl~bb1
o .Clt, ..do v ~ v .Clt, ~-4

• fl1fl5Ul tJ'lJfl~~~UU'Vl'U1b?l'Ufl'W~fl1J'Vl~bb'UUbflfl?ll~fl1~ fl~ bbfl(?)m I;1flflVl~fl

bflfl?ll~ bb?ll?l~flru~ml"\J~'lJfl~ ~11l?lbbJ1"Ilfl'i'J~bbJ1moil,
hh ~ltJl;1~bBtJl?lbb(:oJ'Um~~lb'W'U~l'UbL?ll?l~(?)l~l~m~'lJnU~~l'U .ff'U(?)fl'Um~~l b'W'U~1'U

'lJ~~1J1ru~~tJ~bJ1;11m~'lJnllii~l'U 1'Ubb~I;1~.ff'U(?)fl'Ubbl;1~fhVl'Ul?lbb~1b?l~lilbl?ltJ61~b'IJ'lJ

hQ1. ~ltJl;1~bBtJl?lbfl~~?l11~UflI;11m1'Um~~lb'W'U~l'U,
..::J v 6'

U'Vl'VlQ1 'lJfl1Jl;1fl~flm
"

Q1.(9). ~fl1Jl;1fl~Afl~'lJfl~~'lJ~~?l~AIil~b?l'Ufl~1f11
" " q Q.J .Clt, 6'

Q1.h bflfl?ll ~m~Iill?l'Vl~butJ'Uflum~'Vl~1~'Wlru'IW

Q1. Q1. 'lJ~~'Wibbl;1~(:oj1;1~l'U~ cJl'U1Jl'IJfl~~'lJ~~?l~AIil~b?l'Ufl~l fll
".c:::J 2J' o<::lI

U'Vl'Vlcs: J1lfl(:oJ'U1fl(m1J)

~ltJl;1~bBtJl?l'lJ~~flflU~'U1~b'iJ'U'lJ~~btJ'1lt1~flm~~lb 'W'U~1'U

b'JI.~. ~'lJ~~?l~AIil~b?l'Ufl~lflllil~~fl~~l?lvh(?)l~l~ b'lJ1tJUbVI tJUflru~ fl'blru~~~'lJ~~?l~AIil~ b?l'Ufl~lfll" , "
tl1b?l'Ufl nU'lJflUb'IJ(?)'lJfl~~l'U(TOR) 'lJfl~m1Jfl(?)?llVlm~1Jlff'U~l'Ubbl;1~m~b V1iJfl~bdbl?ltJ~fl~bL?ll?l~, .•.
m ~b'lJ1tJUbVI tJU'Vlml tJm ~bbl;1~bb?ll?l~V1~fl ~lW)1~B~1il1 fl bbfl(?)(?)l~fl fl V1~fl bfl fl?ll~~ bL?ll?l~11~~~~,... "
'lJ~~?l~AIil~b?l'Ufl11f11tll b?l'Um1'U?lfll?lfl~fl~nU~flf)lVl'Ul?l'IJflU b'IJ(?)'IJfl~~l'U (lil~bflfl?ll~bL'UU (9))

b'JI.Q1. ~'lJ~~?l~AIil~b?l'Ufl~lflllil~~fl~~'Ubflfl?ll~~flb?l'Ufl'Vll~lii'l'Ub'Vlfl'WfI(?)l1J~fl b'JI.(9) bbl;1~b'JI.~ bl?ltJ~l?lVh
"
b'iJ'U~'UOUU(9) '1ll?l'W1fl1J~lb'Ulbflfl?ll~ cs: '1ll?l, ,

w:. L~v'Ul"lJ~11'I.J

~. (9). ~'lJ~~?l~AIil~b?l'Ufl11fll ~fl~(?)flU-rU bbl;1~(?)fll;1~b1fl'U1'IJ'Vlfl'lJ~~m~'lJfl~'lJflU b'IJ(?)'IJfl~~l'U (TOR) ouu-d" ,
bl?ltJhiiJ~flbb~ ijO~tT'Ulil~11i11ii'-rum~~lill~rul

~.h ~'lJ~~?l~AIil~b?l'Ufl~lf1l?ll1J1~tI b~l1J~-rUVJ~m~~bblil~~ltJl;1~bBtJl?l'IJflUb'IJ(?)m~~l b'W'U~1'U(?)11J1'U
Cll Cll odrI odrI I 0

b1m bbl;1~?lm'U'Vl'Vlm1Jfl(?)?llV1m~1J'W'U~l'Ubbl;1:;m~b V11Jfl~bL~mVl'Ul?l, .•.
~.Q1. V1~~lillfl~'U~fl b?l'Ufl'Vl1~1ii'1'Ub'Vlfl'WfibL~11'Umru~iJ~ fl?l~61tJ1'U~l tJl;1:;bBtJl?l~b?l'Uflm1Jfl (?)?llVifl~~1J,

lff'Uj11'Ubbl;1:;m~bVliJfl~bb~ flllil b~~~'lJ~:;?l~AIil~b?l'Ufl~lfl11~~bblil~~flbYilillil~~ bvJfl'lJ~~btJ'1l'U1'Um~

W",ru,;;",a,"&~



~. ~1£J~~Lij£J~Fltl.ll;in~w~1.t.~~nT':i~hLij\Jn1~•
ci.<9l.~'lJ1CJ~~~eJ\I:ij\?lVll~tJ~~rum~~lCJ~'YqjlruVl6lfl (Core Switch) "ii'l'U1'W<9l'I1\?1~:Wi1ru6lfl~ru~

dI I v Q,Jq

~'W.21'WeJCJ1\1'WeJCJ\?I\I'W

ci.<9l.<9l. eJtJmru~eJ\I?ll~1~tI~\?I~\I1'W~ RACK 'lJ'Wl\?1<9lci.Q11t1i', "
ci.<9l.h btJ'W'I1\?1~tJmrum~~lCJ~'Y'Ylru~tJ~~fleJ'Ut1i'1CJ?lil?l'1J1~ueJCJfll1 lv t'11 ~m~eJ~b-rrlt1i'1CJn'W

bb'U'UVirtual Switching System Vl~mViCJ'Ubvhb~eJ1~?I1~1~tI~\Ifilbb~~'U1Vll~:ij\?lfl1~

~~'U'Ul\?1CJ1-rrVl~lm~'lJ IP b~CJ\lVlmm~'lJ b~CJ11\?1CJ?lil?l'libb~~~t'11:Wflru?l~llil~\I~eJ1tJ.Q,
ci.<9l.h<9l. 1i Switching Capacity fl11~b~1hJueJCJflll <9l,lv~o Gbps bb~~ :WThroughput

~\I?lm1~1m:l.hreJCJflll ci<tlv Mpps

ci.<9l.hh 1i~eJ11?1<9l000/<9l0000 Mbps Ethernet bL'U'USFP+ slots "ii'1'W1'WhJueJCJflll

oc~ ~eJ11?1

ci.<9l.hbTl. 1i~eJ11?1OCO Gigabit Ethernet bb'U'UQSFP+ "ii'l'W1'WhiueJCJflll oc ~eJ11?1

ci.<9l.hoc. :WVl'thmnl~"ii'lbb'U'U Flash hiueJCJflll et<9llvMB VlthCJfl11~"ii'lbb'U'U SDRAM hJ

UeJCJflll lv GB bb~~ VlthCJfl11~lill Packet Buffer hiueJCJflll ci MB

ci.<9l.lv.et. :WFan Tray Slot "ii'1'W1'W1~ueJCJfll1lv slots l\?1CJ?ll~1~tlfllVl'W\?I1~Air Flow dJ'W

bb'U'UVlUl1tJVl~\1 Vl~eJVl6l\l1tJVlUl1t1i'

ci.<9l.lv.b. ?I1~1~tlvh In-Service Software Upgrade (ISSU) bb~~ Hot Patching 1t1i'

ci.<9l.hgj/. ?I1~1~tlVh Virtual Switching System b~m1~~tJmru?lil?limflflllVl~\I1?111~

vll\11'Wb?l:WeJ'WbtJ'WeJtJmrub~CJ1n'Wbb'U'UIRF Vl~eJVSS Vl~eJVCPs 1t1i'bb~~?I1m~tI,
~eJ\I-r'Ufl1~~1~eJtJmru?lil?l'1J1m1!ueJCJflll oc t'11,

ci.<9l.lv.~. ?I1m~meJ\I-r'U MAC Address 1m~ueJCJflll <9llv~,ooo Address

ci.<9l.hci. ?I1m~meJ\I-r'U IEEE ~oh<9lQ VlAN 1m1!UeJCJflll oc,ooo VlAN

ci.<9l.h<9lo. ?I1~1~tI:ij\?lfl1~ VlAN bb'U'UPort Base VlAN, Protocol Based VlAN, Subnet-

based VlANs, VlAN VPN (Q-in-Q Tagging), Private VlAN, Multicast VlAN,

Voice VlAN bb~~ nlVl'W\?IVlAN 1~n'U0-rr\ll'W1t1i'~lfl User Name (Dynamic

VlAN Assignment) 1t1i'btJ'WeJ~l\1UeJCJ

ci.<9l.h<9l<9l.?I1~1~tlvll\11'W Spanning Tree I?Il~ml?l~.21'W IEEE~oh<9ld, IEEE~oh<9lw,

IEEE~olv.<9ls 1t1i'btJ'WeJ~l\1UmJ

ci.<9l.h<9lh ~eJ\I-r'UJumbo Frame 1t1i'~'lJ'Wl\?11~ueJCJflllci,lv<9lb bytes

ci.<9l.h<9lbTl.?I1m~tlvll layer lv Fabric bb'U'UTRill, EVB bb~~ VEPA 1t1i'

ci.<9l.h<9loc.?I1~1~tlvll Link Aggregation (IEEE~ohbTlad) 1m1!UeJCJflll <9llv~ fl~~ bb~~ bb~

~~fl~~:W~eJ11?111!ueJCJflll <9lb~eJ11?1

ci.<9l.h<9let.?I1~1~tlt1eJ\ln'Wfl1~bii\?l loop 1'W~~~'U layer lv ~\I.fl1CJ1'Wt'11~tJmrubeJ\I bb~~

~~Vlll\1~tJmruVlmCJt'111\?1CJ11!~eJ\lbtJ\?Ifl1~1-rr\ll'W Spanning Tree Protocol

ci.<9l.lv.<9lb.?I1~1~tlvll\11'W Multicast bb'U'UIGMP snooping, IGMPv<9l, IGMPvlv, IGMPvbTl,

IGMPFast Le~



~.<91.®.(9WJl.?ll~l'Hl'vh Ethernet OAM m~ml?l~j)l'W IEEE~oh<91AG(Connectivity Fault
""'

Management), IEEE~ohmAH (Ethernet in the First Mile) b~eJl?I~T'il?leJ'U

AJl~tJ~Vl6'll~~ bil~1'Wnl~b ~eJ~~m~vrh:leJtJmru 1~,
~.<91.h<91~.?ll~l~tl'vh Routing l?Il~1tJ~1(?1f1eJ6'lmm~1'W IP bb'U'URIP V<91/®, OSPF, ISIS,

OSPF ECMP, BGP~

~.<91.h<91~.?llm~",'Vh~l'W Policy Based Routing 1~

~.<91.®.®o.?llm~m'h~l'W Multicast Routing m~~ll?1~~l'W PIM-SM, PIM-SSM, PIM-OM

~.<91.h®<91.?ll~l~mh:n'Wbb'U'U OHCP Relay, OHCP Option ~® bb6'l~UOP Helper

~.<91.®.®h?ll~l~",vh~l'Wbb'U'U VRRP (Vi1eJ bVltJ'UbVh)1~

~.<91.h®m.~eJ.:I1'U IPv~ Routing Table 1~'bJ-ueJtJn11 <91b,oOOEntries

~.<91.®.®~.?ll~l~",'Vh.:ll'W IPvb ~.:Ibb'U'UDual Stack, IPvb to IPv~ Tunnels bb6'l~Intra-

Site Automatic Tunnel Addressing Protocol (ISATAP)

~.<91.®.®et. ?ll~l~",vh Routing m~1tJ~1(?1f1eJ6'lmm~1'W IP bb'U'URIPng, OSPFvm, ISISVb,

BGP~+ Vi1eJ BGP~ for IPvb

~.<91.h®b. ?l1~1~",vll.:11'W ACL, ONS,Telnet, Ping, Traceroute 611Vi1'UIPvb 1~

~.<91.h®gJI.?llm~",vll.:11'Wbb'U'U VRRPvm(Vi1eJ bVltJ'UbVh)1~

~.<91.h®~. ~eJ.:I1'U IPvb Routing Table 1tilbJueJtJn11 ~OOo Entries

~.<91.h®~. €ltJmru#leJ.:Iii Hardware queues 1~'hJueJtJnl1 ~ queues ~eJ VleJ1l?1

~.<91.hmo.?llm~"'vll Access Control List (ACL) M~~~vr'U Layer ® ,Layer m bb6'l~Layer

~ 1~ hi-ueJtJn11 ®ooo Entries 1~tJb~eJmU'Wbb'U'U Physical Port ACL bb6'l~

VLAN Based ACL bb6'l~Per-User ACL bb6'l~?ll~l~"'vll Packet Filtering Vi1eJ

Traffic Management 1~
~.<91.hm<91.?ll~l~",~~m~ ACL n'U-rrmJ6'l1~~.:I'1Jlb-rrlbb6'l~'1JleJeJn

~.<91.hm®.?llm~mllVi'W~flru.f11V1m~1~'U1m~ l?Il~~lm~l'W Stick Priority (SP) bb6'l~

Weighted Round Robin (WRR)

~.<91.hmm.?llm~"'vll packet classification ~ltJ MAC Address, VLAN 10, Ethernet

Type, Source/Destination IP, IP Layer ~ Protocol, ~oh<91p COS, Type of

Service (ToS) bb6'l~DiffServ Code Point (DSCP)

~.<91.hm~.?ll~l~"'vll Bidirectional Forwarding Detection (BFO) 611Vi1'URIP,OSPF,

BGP, ISIS,VRRP, MPLS 1#l

~.<91.hmet.?ll~l~"'l?I~l'l?leJ'U~ll?1'Wbb6'l~ rilVi'W~~'VI51~n'U eJtJmru~m'h.:ltJ6'lltJ'VI1.:11~ l?Il~,
m(?1~~l'W IEEE~oh<91x 1~tJ1'U~eJ0-1l.:l1'Wbb6'l~password bb6'l~MAC Address

Authentication 1~tJ1'U MAC Address 1~

~.<91.®.mb.?l1~1~"'l?I~1'l?leJ'U~1(?1'Wbb6'l~rilVi'W~~'VI5'hwl'U Authentication Server 1~tJ1'U

1tJ~1l?1f1eJ6'lml?l~~1'WRADIUS1~

~.<91.®.mgJI.?llm~"'vll DHCP Protection, STP BPOU Protection, STP Root Guard,

Dynamic ARP Protection, IP Source Guard \ilL~U•.""m"'_ /'"
l~Y:.d' frvlL t--0d1l6



~.C9l.hffi~. ?ll:lJl'Hrvh,n'U'V'leJfl?lMirroring 1~~~bb'U'UOne to One, Many to One, VLAN

Mirror, Flow Based Mirror bb~~Remote Port Mirroring

~.C9l.hffi~. ?ll:lJ1~twh~l'U SSH version lv

~.C9l.h<to. ?ll:lJl~t1'vh~l'U Traffic Statistic bb'U'UNetflow VI~eJSflow VI~eJNetStream

VI~eJJflow 1~

~.C9l.h<tC9l.?ll:lJl~t1'vll~l'U File Transfer 1~bb'U'UFTP, TFTP

~.C9l.lv.<th ?l1:lJl~f11?l~1"il?leJ'UArurn'V'l1'Urn~1~'U1rn~bb'U'UNQA (Network Quality,
Assurance) VI~eJbVitJ'Ub'I'll

~.C9l.lv.<tffi.~eJ~-r'Urn~~~rn~bb'U'URMON <t groups, NTP, Syslog, SNMP, CLI bb~~Telnet

Management 1~

~.C9l.lv.<t<t.iJ Power Supply bb'U'UInternal Redundant

~.C9l.h<t<t.mJfmL1~eJ~1~-r'Urn~-r'U1eJ~:lJll?l~~1'UFCC, UL, RoHS bb~~EN bu'Umh~ueJtJ, ""
~.C9l.ffi. iJ?lltJ <toG DAC ~1'U1'UhJueJtJn11lv b~'Ub~eJ1~~tJmru?l1:lJ1~fI'Vh~1'Ubb'U'UVirtual

Switch Fabric 1~

~.C9l.<t. iJeJtJmru C9l0GBaseSRTransceiver ~1'U1'U1~UeJtJn11b'Ji;(1,
~.C9l.<t. ;)eJ~iJbeJn?ll~-r'U1eJ~"illm~l"lJeJ~(:.J~I?l.nruGVib~mb?l~~11~tJmru GBIC, SFP, Xenpak,

SFP+ VI~eJXFP ~'I11b?l'UeJ1'UlA~~n1Td'bu'UeJtJmru"illn~(:.J~m~mn'Ufr'UeJtJmru?lll?l'1i~'" ,
o 5V cv lV' 5VQJ CriI V v...::::..

'Ul b?l'UeJbb~~l?leJ~bb'U'UbeJn?l1~~'U1eJ~~~n~11:lJ1'V'l~eJ:lJn'Urn~tJ'U"1feJ~'1JeJb?l'UeJ~l'Ub'VIA'UA

~.C9l.b. ;)eJ~iJrn~.y'UtJ~~n'UeJtJmru'VIn~'U~1'U"illm~1'lJeJ~(:.J~I?l.nru."i1~tJ1~A~fh 1i~ltJ~~Al bb~~, ,
bb~~AleJ~1VI~bb'U'UOn-site Service bU'U~~tJ~bd~leJ~l~UeJtJC9ltJ bb~~;)eJ~bb'U'UbeJn?ll~
QJ QJI VQJ -dII V V Q,

~'U~eJ~~~n~11:lJl'V'l~eJ:lJn'Urn ~tJ'U"1feJ~'lJeJb?l'UeJ~l'Ub'VIA'UA

~.h ~'1JltJ"il~;)eJ~~~VI1eJtJmrum~"illtJG1f11f111ru'lJ'Ul~ <t~ 'lieJ~(~eJ~.y'Ub'VIA1'U1~~C9l0G)~1'U1'Ub'Ji'lJ~
'U 'I ai::Q~ 'I

l~mb~~~'lJ~:riAru~m~}ru~~'U~l'Umh~ueJtJvl~d
" ""

~.hC9l. bu'U~tJmru~?ll:lJl~fI'VhVl'Wl~ Routing bb~~SWitching 1m'U~tJmru'q~b~tJ1n'U1~

~.hh bU'UeJtJmru?lil?l'1i~?l1:lJl~fI~ltJm~bb?l1'V'lyhhlbjueJtJn11ffib'JiOWPoE+,
~.hffi. bU'U~tJmru~iJ Switching Capacity VI~eJSWitching Fabric 1~ueJtJn11C9lb'JibGbps

bb~~~eJ~.y'Uforwarding throughput 1~tJeJtJn11C9lffiOMpps

~.h<t. ?ll:lJl~fI'Vh~l'Ubb'U'UForwarding/Switching ~~vl'ULayer lv bb~~Layer ffi 1m'U;(1

~.h<t. iJ'V'leJfl?lNon Blocking bb'U'UC9l0GBaseX SFP+ ~1'U1'U1~ueJtJn11<t'V'leJfl?l

~.lv.b. iJ'V'leJfl?lC9l0/C9l00/C9l000Base-T ~1'U1'U1~ueJtJn11<t~ 'V'leJfl?l

~. hb'Ji. bU'UeJtJm ru~?ll:lJl ~fl'Vh~l 'U1?l1:lJ:lJl1?l~~1'U-rreJnl VI'U~vl~~eJffi~bU'UeJ~1~tJeJtJ, ""
~.lv.b'Ji.C9l.IEEE~OhC9lS

~.lv.b'Ji.h IEEE~OhC9lp/q VLAN,

~.lv.b'Ji.ffi. IEEE~olv.C9ladQinQ and Selective QinQ

~.hb'Ji.<t. IEEE~ohC9ld Bridging/Spanning Tree

~.lv.b'Ji.<t.IEEE~OhC9lW

~.hb'Ji.b. PVST+

~.lv.b'Ji.b'Ji.Link Aggregation 1?l1:lJ:lJ1m~1'UIEEE~ohffiad ~~'U'U'V'leJfl?lbb'U'UC9lGbb~~C9l0G

. (~
hO'ltXc> /'1\{ !-



~.h(,'J/.~. IEEE~ohbflah Ethernet OAM

~.~.~. ?fl~l'H1'Vhnw~l'LH''l11~tJfl€l~.n tJt>1\1~€l1tJ.Q1~L th,m ~l\1il€l tJ

~.h~.(9). Authentication LL'lJ'lJIEEE~o~.(9)x,MAC-based Authentication

~.h~.h ACL LLfl~ Per User ACLs

~.~.~.bfl. Secure FTP

~.h~.Ci'. Part Isolation

~.h~.ct. STP BPDU Port Protection, STP Root Guard

~h~.'0. DHCP Protection

~.h~.(,'J/. IP Source Guard

~.h~.~. Dynamic ARP Protection

~.h~. ?fl~l'H1'J€l\l-r'lJ"ihwTW MAC Address 1~Ahjil€ltJn11 (9)'0,000 MAC Address

~.~.(9)0. ?fl~l'JfI'Vh\l1'WLL'lJ'lJ Virtual LAN (VLAN) \?ll~~l\?l'J1il'W IEEE~oh(9)Q 1~€l~l\1il€ltJ
'"

Ci',ooo VLANs

~.~.(9)(9).?flm'JfI?f~'lJnl'JL~€l~~€lVl~nm1inl'JL~€l~~€l~1'J€l\l (Failover Between Link) 1m'W

Ldfll1~Lil'W (9)00 ms

~.h(9)h ?flm'Jflvll\11'W Openflow 1~~il€ltJn11L1€li-&'W (9).bfl

~.h(9)bfl. ?fl~1'Jflvll\11'W Routing Protocol LL'lJ'lJRIP LLfl~ RIPv~ 1~

~.~.(9)Ci'. ?fl~1'Jflvll\11'W IPv'0 1~~\I~€l1tJ.Q Pingv'0, Tracertv'0, Telnetv'0, TFTPv'0, DNSv'0,

Syslogv'0, FTPv'0, SNMPv'0, DHCPv'0, Radius for IPv'0 dJ'W€l~l\1il€ltJ

~.~.(9)ct. ?fl~l'Jflvll Virtual Switching System L~€l'J1~~tJmru?fl\?l'1J~lnn11V1tt\lt>11 b-Mvll\I 1'W

L?fij€l'WLU'W€ltJmruL~tJdn'WLL 'lJ'lJ IRF Vl1€l VSS Vl1€l VCPs 1~ LLfl~?fl~1'Jm€l\l-r'lJnl'J'J1~,
€ltJmru?fl\?l'IJ1~~il€ltJn11 ~ t>11,

~.~.(9)'0. ?fl~1'JflU€l\ln'W1'WL~€l\l'U€l\l Failover 1m'W~m:H1J~~LU'W Sub-Second Failover L~€lii

nl'JL~€l~~m~Vl11\1~tJmru Switch LU'WLL'lJ'lJRing

~.h(9)(,'J/.?f11'lJ?f~'W'J~'lJ'lJ Network Management \?l1~~1\?l'J~1'W SNMP V(9),\/®, Vbfl,RMON

LLfl~ Secure Shell (SSH), CLI LLfl~ Telnet 1~

~.h(9)~. 'J€l\l-r'lJnl'J~~Ln'lJ-rr€l~fl'VI1\1?f{)~ nl'J1i\ll'WLI"l1€l~lmL'lJ'lJ NetFlow Vl1€l sFlow 1~
"

~.h(9)~. ?fl~1'Jm€l\l-r'lJnl'Jvll\11'Wfl'lJ Jumbo frame 1~~'U'Wl~ 1~il€ltJn11 ~,~(9)'0 bytes

~.h~o. ii€ltJmru (9)oGBaseSRTransceiver Iill'W1'W1~il€ltJn11 (,'J/lP11,
~.h~(9). €ltJmru#l€l\l1~-r'lJn1Tr'lJ'J€l\l~1\?l'J1il'W FCC, UL, RoHS LLfl~ EN LU'W€l~l\1il€ltJ, '"
~.h~h LU'W€ltJmru"'iJln~~~\?lL~tJ1n'Wn'lJ~~~\?l€ltJmrum:r'illtJG1f)frulruVl~n (Core Switch) -rr€l

'I 'U 'U 'I a~ v

~.(9)

~.h~bfl. (1)€l\liiL€ln?fl'J-r'lJ'J€l\l"'iJlm..ijl'U€l\l~~\?l.nrus;1 L~mL?f~\I11~tJmru GBIC, SFP, Xenpak,

SFP+ Vl1€l XFP ~'l11L?f'W€lb'WLI"l'J\lnl'J.QL u'W€ltJmru"'iJln~~~\?l L~tJ1n'Wn'lJ€ltJmru?fl\?l'1J~, " ,
o !lI IV VI 2Iv ~ 21 21 oClt,

'Wl L?f'W€lLLfl~\?l€l\lLL'W'lJL€ln?fl'J'J'lJ'J€l\l~\Inm1~1Y/'J€l~n'lJnl'JtJ'W'IJ€l\l'U€l L?f'W€l~l'WL'VII"l'W1"l

~.h~Ci'. (1)€l\liinl'J-r'lJtJ'J~ n'W€ltJmru'VI n~'W~1'W"'iJln L..ijl'U€l\l~~\?l.n ruevJ'1~tJ1~A~~lb i~ltJ~\I~l LL'J\I, ,
LLfl~~1€l~1V1~LL'lJ'lJ On-site Service LU'W'J~tJ~Ldfll€l~l\1il€ltJ (9)U LLfl~(1)€l\lLL'W'lJL€ln?fl'J



ci.m. ~'1Jlcj''il:::~eJ..:J~lb'ij'Ufl1'j~~~..:J~ltJ Fiber Optic b~mJbtJ..:J'j:::VrJl..:J~umrum:::((JltJG1qjqjlruVl~n (ifeJ

ci.@) mtJ1'U~eJ..:Jb6il{yJbleJ{i'U m 1u~..:J ~~~bn'UeJUmrubl"l~eJ-dltJ~..:J~~~..:Jmju'j:::"ihi'U @) ® m cs: ct
'" "

bbfl:::'0

ci.m.@).1"l11:wtJl1~ltJ Fiber Optic ~~eJ..:J~~~..:Jii'jltJfl:::b~tJ~~..:Jd

• ((Jln~eJ..:Jb6il{yJbleJ{i'Um 1UtJ..:J~~~bn'UeJUmrubl"l~eJ-dltJi'U @) ~eJ..:Jn~:W..:Jl'UA~..:JA11:W" , ,
tJl1hJueJtJnl1 @)OOb:W\9l1

• ((Jln~eJ..:Jbsa{yJbleJ{i'Um 1UtJ..:J~~~bn'U~umrubA~eJ-dltJi'U @) ~..:J~eJ..:Ju'j:::~:w1V1qj

1"l11:wtJ11hJueJtJnl1 @)cs:ctb:wm

• ((Jln~eJ..:Jb6il{yJbleJ{i'Um 1utJ..:J~~mn'UeJUmrubl"l~eJ-dltJi'U ® ml:wtJ111~ueJtJnl1" ,
cict b:W~'j

• ((Jln~eJ..:Jb6iliyJbleJii'U m 1U~..:J~~~bn'UeJumrubl"l~eJ-dltJi'U m 1"l11:wtJ111~ueJtJnl1" ,
~o b:W~'j

• ((Jln~eJ..:JbMyJ bleJ{i'U m 1utJ..:J~~~ bn'UeJumru bl"l~eJ-dltJi'U cs: 1"l11:WtJl11~ueJ tJnl1" ,
~ct b:W~'j

• ((Jln~eJ..:Jb6iliyJbleJ{i'Um 1UtJ..:J~~~bn'UeJumrubl"l~eJ-dltJi'U ct ml:wtJ111~ueJtJnl1" ,
@)OOb:W~'j

• ((Jln~eJ..:Jb6il{yJbleJ{i'Um 1U~..:J~~~bn'U~umrubl"l~eJ-dltJi'U '0 1"l11:wtJ111~ueJtJnl1
@)@)ctb:W ~'j

ci.m.h dJ'U~ltJ1tJbbfl1t11bb~..:J'1l'ij~MuLtimode ~..:Jiil"lru~:w'U1ibtJ'U1U~1:W:Wl~'j~1'U ~..:J~eJ1ud, ~
• ISO/IEC @)@)~O@):®oo®

• ANSIITIA-ctb~-C.m

• TeLcordia (BeLLcore) GR-®oCORE

• ANSIIICEA '0CS:o

• ITU-T G.'0ct@)(MuLtimode)

• RoHS Compliant ®oo®/cict/EC

ci.m.m. bU'U~ltJ 1tJbbn1t11bb~..:J"ill'U1'U'0 Core
"ci.m.CS:. iiflru~:wllii GeometricaL Performance ~..:Ju

• Fiber Type bU'Ubb'U'Ucto/@)®ct~m (OMm) V1~eJ~nl1

• iirh Max. Attenuation 1~bn'U hb'J1dB/km @~cto nm bbfl:::1~bn'U o.~ dB/km

@@)moonm

• iir11 Typ. Attenuation 1~bn'U hm dB/km.@~cto nm bbfl:::1~bn'U 0.'0 dB/km.

@@)moonm

• iir11 Bandwidth 1~ueJtJnl1 @)ctooMHz/km. @~cto nm bbfl:::1~ueJtJnl1

ctooMHz/km. @@)moonm V1~eJ~nl1

• iir11 ~cto nm Laser Bandwidth b'Yhn'U ®oooMHz/km. @~cto nm V1~eJ~nl1

• ii'1J'Ul~'1JeJ..:JCore Diameter (~m) cto.o ±hct

• ii'1J'Ul~'1JeJ..:JCladding Diameter (~m) @)®ct ±@)

• iir11'1JeJ..:JCore Non-circuLarity 1~bn'U ct bUeJib~'U~

(}l;;:L #- ~,,~S
()J



• iJrll'Uel\l Cladding Non-circularity l~1bfi'W(9)bLJeJ{b~'W~

• iJril'UeJ'lCore/Cladding Concentricity error l~bn'W(9).cff-Jm

• iJ'U'Wl~'UeJ'lCoating Diameter (f-Jrn)~CS::cf±cf

ri.bIl.cf. ffifl,)'lG'l11'lbU'Wbb'U'USingle Loose tube ;'l Loose tube 'Vh~dtrrG'l"lPBT

(Polybutylene Terephthalate) bb't:::mtJ1'WLoose tube iJ Jelly Compound b~eJ

ueJ'ln'Wfldl~:ff'W
o<:l/ 0 21 Q.J' .4 ev 4 .d. .::!II I

ri.bIl.b. ~ Strength Member 'VI1~dtJdG'l"lE-Glass Yarn b'i"jeJ,)'Ubb,)'l~'lbb't:::b'W~fldl~tJ~Vl~'W

ri.bIl.tni. iJ Water blocking tape fldl~Vl'Wl1~ueJtJnll O.bIl±o.ocf iJ't~b~(;),)b~eJueJ'ln'W
"fldl~~'W

ri.bIl.~. iJ Rip Cord b~eJ'lidtJ1'Wm')LJeJnG'lltJ

ri.bIl.ri. iJ Armor dJ'WCorrugated Chrome Steel tape fldl~Vltl11~ueJtJnll o.~cf ±o.o~

iJ't~b~m b~eJUeJ'ln'Wm~m:::bb'VInbb't:::~(;)1n~bb'VI:::

ri.bIl.(9)O.bLJ~eJn'WeJn'UeJ'lG'lltJv11~dtJ1G'l~HOPEfldl~Vl'Wl1~ueJtJnll ®,O ±o.cf iJ't~h~(;)') b~eJ,
ueJ'ln'W1''l~UV bb't:::iJml~'VI'W'VI1'W~eJG'lm'i"jbbd~fleJ~

ri.bIl.(9)(9).iJ'U'Wl~Cable Diameter l~tJ'lh:::mru (9)0±o.cf iJ't~b~(;)~bb't:::t11Vl11n l~tJLJ'):::mru

(9)~CS::±(9)0 nl'tn-r~~eJnl'tb~(;)~

ri.bIl.(9)®,G'l1~1~f1'V1'WeJruVli1iJ'Uru:::1i'l1'W'Uru:::~~~'l~'lbb~-CS::0°C ~'l tnio °C bb't:::'Uru:::bil'U1'm~n
" ''lJ

~'lbb~- CS::0°C ~'l tnicf°C

ri.bIl.(9)bIl.G'll~l~f1-r'Ubb~'l~'l'Uru:::~~~'ll~~,tnioo N bb't:::'Uru:::1i'l1'W(9).000 N

ri.bIl.(9)CS::.ii1'l"liim~l~'l'leJ'UeJ'lG'lltJ'Uru~~~~'ll~Jbn'W(9)cfcm bb't~'Uru~1i'll'Wl~bn'W(9)0cm

ri.bIl.(9)cf.iJ~trG'l~Loose tubes bb't:::G'lltJFibers bb~'t:::b~'Wbu'W1LJm~m(;),)~1'WTINEIA-cfri~-A

b~eJG'l~~dn1'Wm,)b~tJ'lG'lltJ

ri.bIl.(9)b.G'lltJ1tJbbfhwlbbG'l'lt'1eJ'l~1'Wm~'VI~G'leJ'U(;)1~~lm~1'W~'l~eJ1LJ.Q
'"

• Tensile loading Test

• Compression Test

• Repeated Bending Test

• Impact Test

• Cable Bending Test

• Cable Twist or Torsion Test

IEC botniriCS::-(9)-~-E(9)A

IEC botniriCS::-(9)-~-EbIl

IEC botniriCS::-(9)-~-Eb

IEC botniriCS::-(9)-~-Ecs::

IEC botniriCS::-(9)-~-E(9)(9)B

IEC botniriCS::-(9)-~-Etni

• Temperature Cycling Test IEC botniriCS::-(9)-~-F(9)

• Water Penetration Test IEC botniriCS::-(9)-~-Fcf

ri.bIl.(9)tni.~'UltJ"iI~t'1eJ'l~~VllG'lltJFiber Optic Patch Cord cfo/(9)~cf Multimode OMbIl.fldl~

tJ1dl~ueJtJnll bIlM.~l'Wd'W~ueJtJnll ~cs::b~'W

ri.bIl.(9)~.G'lltJFiber Optic bb't~1'G'l~eJLJmru~~lbU'Wt'1eJ'l1iG11Vl1''Um~~~~'lb'li'Wm~bil'UG'lltJ, ,
Snap Plate, Adapter, Connector, Pigtail, Patch Cord t'1eJ'lbU'Wl:,j~(;).nru"~ii

.4 i.I q Q.J'

bfl')eJ'lVlmtJm~fll b~tJdn'W

ri.bIl.(9)ri.G'lltJFiber Optic bb't~l'G'l~eJLJmrumm'Wm~~~~'lt'1eJ'liim~1''ULJ')~nW:,j~(;).nru''''iIln, ,

,."m"""Ii",'" """""" mo i'J j.".","uu,"n""'u>",.,m.,.","""n~

d .L ~C7i:jf



~1 bb'VI'W"ill'vl'l.htJ.fl1tJ1'WtJ~~b'VIl"lvh~f'U fl1~bbl'i~~,:rmh~btJ'W'VI1~fl1~~l'l'rrenJrl'U fl1~~'W'1leN

-ifeJbi;'f'WeJ~l'Wb'VIAii A

~.Q1.lva. ~'U1tJ':il~#leJ~~lbii'Wfl1~'VI~i;'feJ'Ui;'f1tJFiber Optic ~l~vhfl1~~~~~ (OTDR Testing)

'I"I~eJ~:il~Vh~l tJ~l'W~I;'In1~'VI~ i;'feJ'Ubbl;'l~i;'f~tJ~1;'1fl1 ~'VI~ i;'feJ'U'l11bi;'f'WeJI'ieJn~~ eJ~ i;'f1Vln~~~, ,
"'" ""'I"I'WJi1'Wbbl;'l~fl1~bVl~eJ~bb~

~oQ1olv(9)o~'U1tJ':il~#leJ~:il~vl1bb~'W~~fl1~b~'Wi;'f1tJFiber Optic ~l~vhfl1~~~~~ t11bi;'f'WeJl'ieJm~
" "'" ""eJ~i;'f1Vlm~~'I"I'W~1'Wbbl;'l~fl1~bVl~eJ~bb~, ..

~ oCS::0 ~'U1 tJ':il~#leJ~:il~Vl1'1leJvIv1bbT~ri1 Vlf'U'U~Vl1~:il~ fl1~ bA~eJ~1tJAeJU~1b~eJ1 (N etwo rk Ma na geme nt
" "
System) "il1'W1'W(9)'Il~l~tJij~rui;'f~'Ul1eJ~l\lueJtJ~~l'ieJ ltJu

~.CS::.(9). i;'f1m~fl~~fhfl1~'U~Vl1~:il~fl1~e).tJmrubA~eJ~ltJI'i1~1 cJ1'WltJ~1~AeJl;'ISNMP version (9),

Iv bbl;'l~Q1,TeLnet bbl;'l~SSH l~btJ'Wmh~ueJtJ

~oCS::oh i;'f'l1'Ui;'f11'Wfl1~'U~Vl1~:il~fl1~e).tJmrubA~eJ~ltJ1'WVll;'lltJ1~~~.nru'" (Q1rd party) l~tJ~eJ~1''U

eJtJmru'1~1JUeJtJn11 ct',aaa ~'Wbbl;'l~#leJ~bb'W'UVl'l1~~eJ1'meJ~':il1m~1'UeJ~~~~.nru'"i;'f1'U1, ,
tJ~~ b'VIl"ll'VItJ~ 1'1"1~eJ~fl'U fl1 ~~'W'1leJ~-ifeJbi;'f'WeJ~1'Wb'VIAiiA

~oCS::oQ1oi;'f1m~flvl1fl1~'U~Vl1~:il~fl1~eJtJmrubA~eJ~ltJ 1~ueJtJn11 ct'a eJtJmru, ,
~.cs::.cs::. ~~ bbl;'l~~'U'Ui;'f1m~fl Looin b~eJb-if11-if~1'W~~'U'U'U~Vl1~:il~fl1~bA~eJ~1tJAeJuVl1b~eJ1~bi;'f'WeJ

"" ::>

1~':il1n Web Browser ':il1mA~eJ~ PC Vl~eJLaptop Vl~eJNotebook Vl~eJTabLet 1til

~.CS::.ct'. i;'f'l1'Ui;'f11'Wfl1~rl'WVl1e).tJmrubb'U'Uer~l'W:lJ~ (Auto Discovery) 1~tJfl1~n1Vl'W~fl1~rl'WVl1

bb'U'Urouting-based, ARP-based bbl;'l~IPsec VPN-based l~btJ'WeJ~l~UeJtJ

~.CS::.kJ. i;'f'l1'Ui;'f11'WImport bbl;'l~Export e).tJmrucJ1'WCSV FiLe 1~btJ'Wmh~ueJtJ

~oCS::ob')/o~~'U'U~ bi;'f'WeJ#leJ~i;'f'l1'Ui;'f11'Wfl1~~~1':ili;'feJ'U~ru.fl1'1"1'U1fl1~1'i1~11 'W~~'U'UbA~eJ~ltJ 1~ tJvl1

fl1~bn'UiJeJ~1;'I1'i1~1':il1ne).tJmrubA~eJ~ltJ':il1n~rui;'f~'U11 Network Quality AnaLyst

(NQA) Vl~eJ IP Service LeveL Agreements (SLAs) Vl~eJTime Performance

Monitoring (RPM-ReaL) bbl;'l~'l11~ltJ~~ml;'l~I;'I~~l'ieJltJ.Q1til

~oCS::ob')/o(9).i;'f1~1~mi1Vl'W~~'I1U~?~~ru.fl1'1"1 (Key Quality Indicator) 'U~fl1~1'i1~11'We).tJmru
~ I q 0

bA~eJ'U1tJ'VI'W1bi;'f'WeJ

~.CS::.b')/.hi;'f1m~mbi;'f~~bb~'W.lJiJ~1'W~'I1U~?~~ru.fl1'1"1(Key Quality Indicator) bb'Um1m~eJ'W

b~ eJtJ~~m l;'I~ru.fl1'1"1fl1~1~'U~fl1~ 1'W~~'U'UbA~eJ~ltJ~'l11bi;'f'WeJ

~.CS::.b')/.Q1oi;'f1~1~fln1Vl'W~~'I1U~?~~ru.fl1'1"1 (Key Quality Indicator) 1~1JueJtJn11 ct' ~~~'U

b~eJvl1fl1~tJ~~biJ'W~'I1U~?~tJ~~~'VITI.fl1'1"1(Key Performance Indicator) bbl;'l~bbl'il;'l~

~~~'Ui;'f1~1~fl ri1Vl'W~iTIfl1~ri1'W1ru~ bb~n1'i1~rl'W1~

~oCS::o~o i;'f'l1'Ui;'f'W'Wfl1~'U~Vl1~:il~fl1~Data Center l~tJijArui;'f~U~~~l'ieJ 1tJ.QbtJ'Wmh~ueJtJ, ,
~oCS::o~o(9).i;'f1~1~fli;'f~1~ Data Center TopoLogy Map 1~tJn1Vl'W~.fl1'1"1fl1~l'im~eJ~ Data

Center 1'Wbbl'il;'l~Site 1til

~.CS::.~.lvoi;'f1~1~fl"il1I;'1eJ~.fl1'1"1'UeJ~I"l'W~-ifeJ~1;'I(Data Center) 1'W~tJbb'U'UQ1iJ~ 1~tJri1Vl'W~
"" "

~lbbVl't1~fl1~~~~~eJtJmru1'Wbbl'il;'l~#lRACK bbl;'l~bbi;'f~~i;'fm'W~'UeJ~eJtJmru~\lnci111til'" ,-=I I.. ~ I I 4 •

~.CS::.~.Q1oi;'f1~1~mbi;'f~~fl1~b'l1eJ~~eJvirtuaL sWitch 'UeJ~~~'U'UbA~eJ~bb~'U1tJbi;'f~eJ'W(VirtuaL

Machine) '''U VMware ~'" XEN~'" Microsoft Hyper-V1.'~U"""~

d f-- - ~MiJf



~.ct.~. 61U'U61'4'Wm'j'Yl1 Virtual Network Management hi'
~.ct.(9)O. 611:IJ1'j(lvllm'jrlTvi'Wt'lf)wvh.n'W1'W~LJbb'U'U'lJeJ\I Task Scheduling 1~

~.ct.(9)(9). 61u'U61'W'Wm'j'U~f)1'j~t'lm'jeJLJf)'jrubb'U'Uf)~:IJ (Multiple Devices Usino Batch
'l q 'I ::>

Operations) hi' b'li'W f)1'jrlTVi'Wt'l SNMP, Telnet bb~::: Pooling interval 611~-r'U€lLJf)'jru

bb~~:::f)~:IJ1~,
~.ct.(9)h 611:1J1'j(l'U~vm~t'lm'j'j:::'U'UbFl~f)'lhtJb61~f)'W (VLAN Management) bb~::: Access

Control List (ACL Management) l~btl'WeJ~l\1umJ

~.ct.(9)lJ1.611:IJ1'jmLJ~CJ'WbbLJ~\1 (Customization) bFl~eJ\I~eJ bb'U'UWidget 1'Wm'j'U~~1'j~t'lm'jl~

~.ct.(9)ct. 611:IJ1'j(l~t'lbfi'U Firmware bb~::: Configuration 'lJeJ\I€lLJf)'jrubFl~eJ'lhCJ1~~mCJ Version

1~
~.ct.(9)<t. 611:1J1'j(lvllm'j Backup bb~::: Restore Firmware 'lJeJ\I€lLJf)'jrubFl~eJ~lCJ1~

~.ct.(9)b. 611:IJ1'jm'l1m'j Backup bb~::: Restore Configuration 'lJeJ\I~LJf)'jrubFl1eJ~lCJ 1~

~.ct.(9)gJ/.611:IJ1'j(lvllm'jbLJ~CJ'UbViCJ'U configuration ~~f)~t'lbn'U fl'U configuration ffi-iJ\ll'W bb~:::

bb61t'l\lFl'Jl:IJbbl?lf)~l\1~bLJ~CJ'WbbLJ~\1 b'li'W m'jbb61t'l\l~~bbl?lf)~l\1'lJeJ\lFh~b LJ~CJ'WbbLJ~\1 b~eJ H
1'Wm'jI?l'j1:U61eJ'Ubb~::: bbm 'lJU qJm~ bnt'l~'W

~.ct.(9)~. 611:IJ1'jmn'U-rreJ:IJ~'lJ eJ\Im'jbb ~\1b~eJ'Wbb~:::t11:IJli bFl'jl:::~fi\l611 b~1?l'lJeJ\lUflim (Root Alarm)
'IJ , Oil:

~.ct.(9)~. 611:IJ1'j(leJeJf)'jlCJ\ll'W (Report) 1'W~LJbb'U'U'lJeJ\ITopology Report, Custom Report bb~:::

Inventory Report b~m t1'Wm'jI?l'j1:U61eJ'U bb~:::bfi'U-rreJ~~611~-r'U€lLJf)'jru bFl1eJ~1 CJ~ijeJ ~1'W

~.ct.®O. 611:IJ1'jmhnt'l~:IJltJb~'lJ IP address 'lJeJ\I~mb~1'Wm'j Looin b-rrl'j:::'U'Ul~ bb~:::bb61t'l\l
'IJ'IJ :>

61m'Wm'jru online 1'W'j:::'U'U l?l~eJt'l:U'W611:IJ1'j(l~t'lm'j~m~eJ:IJ 1~

~.ct.®(9). 61u'U61'W'Wm'jA'W~ll?llbbwt1\1 ~:IJ1m~'lJ IP address ~1eJ MAC Address 1'W'j:::'U'U,
bFl~eJ~lCJ1~

~. ct.®h 611:IJ1'j(l1?l'j1:U61eJ'ULJ'j:::~'VITIm'Wm'jvll\11'W'lJeJ\leJLJf)'jrubFl1eJ'lh CJIt'lCJ611:IJ1'j(l b~eJf)1~ijm'j,
bb61t'l\l~~ ~~eJ hJijm'jbb61t'l\l~~'lJeJ\lrh~l\11Iil\l~eJ lLJ.Qbtl'Wmh\lueJCJ

~.ct.®h(9). CPU Usage

~.ct.®hh Memory Usage

~.ct.®hlJ1. Device Defect

~.ct.®hct. Device Traffic

~.ct.®h<t. Interface Statistic

~.ct.®h b. TCP Datagram Statistic

~.ct.®hgJ/. UDP Datagram Statistic

~.ct.®lJ1. SNMP Datagram Statistic

~.ct.®ct. 611:1J1'jmb61t'l\lm'Wm'j~m~eJ:IJ€lLJf)'jrubFl1eJ~lCJ Topology Map bb~:::611:IJ1'j(l'Yl1m'j~t'l

f)~:IJ'lJeJ\I€lLJf)'jru1'Wbb~'W[)TI"l1~ b'li'W m'jvll Sub-View 'lJeJ\I Topology Map

~.ct.®<t. 611:IJ1'j(l bb61t'l\l61m'W:::'lJeJ\I~LJf)'jru~1'W'VI1\1 ~ 1'W Topology Map 1~

"'.<t.;' "'. "'""'" "".'m~'"".U"".'," ",ru,o'."'"(Device View~

hi-!-- ~(j{~(



~,«',tvinJ, ?I1:Wl'H)nlV1'U~fll'm?l~\I?lm'U:;'Ue:J\I~tJmrudJ'Ufl~:W 1 (Monitor List) 1~ b~tJijfil~l\11

'Ue:J\I?lm'U:;'Ufl\le:JtJmru~\I~e:J 1tJd,
~,«',tvinJ,C9l, Percentage of CPU Usage

~.«'.tvinJ.h Percentage of Memory Usage

~,«',tvinJ,Q1. Response Time of Device (ms)

~.«'.tvinJ.«', Percentage of Device Unreachability Proportion

~.«'.tv~. ?I1:Wl'Hm?l~\I(:..Jfl'Ue:J\lfl~:w~tJmrubb'U'U TopN Performance View b~tJijfil~l\11 'Ue:J\I

?Im'U:;'Ue:J\le:JtJmru~\I~e:J 1tJd,
~.«'.tv~.C9l, CPU Usage TopN

~,«',tv~,h Memory Usage TopN

~.«'.tv~.Q1, Device Response Time TopN

~,«',tv~,«'. Device Unreachability Proportion TopN

~,«',tv~, ?I,r'U?I'4'U~l'Hb?l~\I Performance View report 1~biJ'Umh\ltJe:JtJ

~,<t, fl11{;)lb'U'Ufl11~~~\I

~,<t,C9l. er'UltJ~:;Me:J\I~~~\le:JtJmclm:;~ltJ61fllflllruVl~fl (Core Switch) ie:J ~.C9l'U'UM..ij'~bn'U
'lJ q I)~O~ 'IJ

e:JtJmruI11tJ b'UVle:J\Ib6/l1'V'Jb1e:J1-5'UQ1 bVldJ'U~b~tJ'U1'e:JtJ,
~.<th ~'UltJ~:;Me:J\I~~~\I~tJmrum:;~ltJ61qjqjlru 'U'Ul~ «'~ -de:J\I(1e:J\11''Ub'YIl"lb'Ubfl~ C9loG)ie:J

~,tv 'U'UM..ij'~bn'Ue:JtJmrubl"l~e:J~ltJ -5'U C9lVle:J\lfl;;i:W\ll'UI"l~\I -5'U C9l~\lVle:J\ltJ1:;'l1:WbV1ru -5'U
'U 'I 'I 'I v

tv -5'U Q1-5'U «' -5'U <t bbfl:; -5'U b ~~fl:; C9l~J bVlbU'U~b1tJ'U1'e:JtJ,
~,<t,Q1, er'UltJ~:;Me:J\I~lb'U'Ufl11b~e:J:W~e:Je:JtJmrum:;~ltJ61ruflllruVl~fl (Core Switch) bbfl:;e:JtJmru

'U 'I QJO~ 'l

m:;~ltJ61qjqjlru 'U'Ul~ «'~ -de:J\I(1e:J\l1''Ub'YIl"lb'Uhl~ C9loG)~JtJ?lltJ Fiber Optic ~~~~\I

lil1:wie:J ~.Q1 bVlbU'U~b~tJ'U1'e:JtJ

~,<t,«', ~'Ul tJ~:; Me:J\I{;)1 b'U'Ufl11 ~ ~ ~\I'l1e:J'V'JVibbJ 1~1 V11''U'U1V111..ij'~ fl11 bl"l~e:J~1 tJI"lfluyh bl?1e:J1l?11:Wie:J
"
~.«'bVlbU'U~b~tJ'U1'e:JtJ

~,<t,<t, ~'UltJ~:;Me:J\I ~\lfil1:;'U'U~~~~\lb Vl?ll:Wl1t1vll\11'U'YI~ bb'YI'U1:;'U'U bl"l~fl~ltJ b~:W1~
"

~.<t.b. ~'UltJ~:;Me:J\I{;)l b'U'Ufl11~ltJ fl11 b~e:J:W~m:;'U'Ubl"l~e:J~ltJm ie:J~ b~:Wbil:lJ1b i\ll'U1:;'U'U
" "
bl"l~e:J~ltJ~~~~\lb V11n~\U'U~ b1tJ'U1'e:JtJ

GlO. nT:Hl':UJel\J(:.Ja.:JltJ

C9l0.C9l,~'UltJMe:J\I{;)lb 'U'Ufl11l?11:wie:J ~ bVlb?l1~b1tJ'U1'e:JtJ~\I~:;?I1:Wl1m'i\l:We:J'U\ll'U 1~

C9l0.h ~'Ul tJMe:J\I~\I:We:J'Ube:Jfl?l11fiije:J fl11b i\ll'U1:;'U'U~Mvllfl11~~~\lb Vln'U m:We:Jl?1?11V1m1:W~'U~1'Ubbfl:;
'U 'U 'I caI

fl11b V1ije:J\lbb~'V'l1'e:J:wn'Ufl11~\I:We:J'U\ll'U

~



•• 'I •.• tl •..
tiltil.L.:Iel'lJL'tIn1'a'a'U 'a::n'lJ~~N1'lJ

~'Ul CJl'1B~~'UtJ~~ fl'lJ m 1:lJ'Ih1~'U n'V'l~B-:J'Vl~B-rrB-rr~-rrB-:J'UB-:J~~'U'U~?I-:J:lJB'Ul?11:lJaqJqJl LtJ 'lJ~~ CJ~L1 fl1

C9JtJ tT'U5~~1 nl'lJ~m:lJ Bl?16'fl'Vlm~:lJ~'W\11'WLL6'l~nl'j L'VlijB-:JLd 1~m1~~'U~1'Wl?11:lJ61rurul LtJ'W~ L1CJ'U~BmL~1
'I ~ V QJ

'Vll m~'U'U~?I-:J:lJB'Ul?11:lJ61qJqJl Lfi~ fl1'j L~CJ'VllCJ'Vl~B'u~-rrB-:J5'WL~B-:J:lJl~l n fl1~1-U-:Jl'Wl?11:lJtJn ~ ~'Ul CJl'1B-:J

\9i'1LiJ'Wnl'HLm '1111XBCJb'W6'fm'V'l~1-rrfl1'j 1~~~-:J L~:lJm CJ1'W~~CJ~L1fl1 lvcs: i1b:lJ-:J tT'U~l n~l~~'U LL~-:J~-:J~LtJ'W
'U

fl1CJ«mmj5fl'1~'j 'Vl1B'VI1-:Jb'VI~~'V'lvi

till!d~t1'lJ 1'tIn1'a'lh'a::L~'lJ

m:lJB l?16'fl'Vlm~:lJ~'W\11'W LL6'l~ fl1'j L'VlijeJ-:JLL~ ~ ~'1l'1'j~ L~'WL~ B ~'Ul CJ1~\9i'1 LiJ'Wfl1'j?l-:J:lJ eJ'U-:J1'Wl~CJ
q ~ 'U

m'U~1'W6'f:lJ\J'jru l?11:lJL1B'W1'11 fl1'j?l~:lJ B'U-:Jl'W LL6'l~m:lJ~ l?16'fl'Vlm'j:lJ~'W]l'WLL6'l~ n l~L 'Vlij B-:JLL~~1'W fl1'jl?1~1~~'U

-:Jl'WLtJ'W~L~CJ'U~BCJLL~1

tilQ'l. 'NL~'lJ.:I'Utl'a::3J1ru

m,~lvo,ooo 'Ul'V1 (6'fl:lJ~1'WLnlLL6'f'W6'fB-:J'Vl~'W'Ul'V1tl1'W)1'Wfl1~L6'f'Wmlf11 ~L6'f'Wmlf11l'1B-:JL6'f'WB6'l~
'U

~1f11~'W~1 (Minimum Bid) 1~,rBCJnl1f1f-:J6'l~ b'li,ooo.- 'Ul'V1 ~lmlf116'f-:J6'f~'UB-:Jfl1'jtJ'j~m~~1f11"1 LL6'l~'U q

fl1~L6'f'WB6'l~~lf11f1f-:J5~11tJ l'1B-:JL6'f'WB6'l~~1f11f1f-:J6'l~1~ii'BCJnl1 b'li,ooo.- 'Ul'V1 ~lmlf11f1f~6'f~Vi'lCJ~
q

L6'f'WB6'l~LL~1

tilei.'. 'VI1..bEJ.:I1'lJ-r'U~~'lftl'U

1"f'W~L'VIfil'Wb6'lV6'fl'j6'f'WL'VII"fLL6'l~nl'j~eJ6'fl'j
'U

".. ..,
m:lJBl?16'fl'Vlm~:lJ'V'l'W\11'WLL6'l~nl'j L'Vl:lJeJ-:JLL'j

q ~

t"'I'W'W'V'l~~'jl:lJ~ ~ LL'U1~vl-:J'V'lrul1'V1L'Ul?1'jl'liL'VIl m-:JL'VI'V'l"1C9JoCS:oo
q u q

b'VI~~'V'l'Vl0 lvlvolv mc;;b'lict l'V1~6'fl'j 0 lvlvolv mc;;b'liCS:

(#Jv/
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'tIeJn1'\11'U't1Pl13J'tIeJU L'tIlPI.:I1'U

(TOR)

~ , ~
~'U.21'Ubb~~fll1b 'VIr/eJ..:!bL1b~:IJ~..:! bbl'i

oUeJ (9) fi..:! oUeJ (9)Q1

LeJm'I1'UL'UU @

1PI1';i1.:1LmEJU Li'iEJU fl wim~HlA~vhhLft'UeJnuiJ'eJtl1'\11'U't'tl eJU L'tIlPI.:I1'U (TOR)•
n1';i~'tti§eJ~'l.1n';iWm~~1EJatyty1WLfl~eJ·!h EJfleJ3Jrh LlPIeJi

bb6'lVi..:!11

1UVl11Ul?ll:IJoUmh'VI'UVi ,

bVitJUb'Yl1, ~n11, tJeJ:lJ1U

2J'.c::o ~ ~ .o:::!lI

eJ1..:!eJ..:!~lmbl"ll?lm~eJn 'VI1eJ

eJ5U1tJb Vi:IJb~:IJ~lnfll1

'l11b6'l'UeJ


