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'.F-#.0! <$*5! $.0! *5&! -#*F-#.0! <$*5! -+! *5&! D$G&! D&DD'-.! G#D*! F&!
,-.D'D*&.*8!
O5&.!,-G<$)&0!%'*5!*5&!3(T!+'1*&)I!*5&!<&)+-)G$.,&!'D!'G<)-B&08!
!
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0'D<1$7!+')&%$11!D&DD'-.!*$F1&!XB&)F-D&Y8!
dD'.6!*5&!0'D<1$7!+')&%$11!D&DD'-.!*$F1&!,-GG$.0I!7-#!,$.!0'D<1$7!*5&!
D&DD'-.!*$F1&D8!
B&)F-D&Q!0'D<1$7D!*5&!0&*$'1D!$F-#*!*5&!D&DD'-.!*$F1&8!
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45&! D&DD'-.! *$F1&! 5$D! *5&! $6'.6! *'G&! *5$*! 'D! $<<1',$F1&! *-! $11! *5&!
)&,-)0D! '.! *5&! *$F1&8! 45&! D7D*&G! 0&1&*&D! *5&! )&,-)0D! *5$*! $)&! .-*!
#<0$*&0!%'*5'.!*5&!$6'.6!*'G&8!
Z7!0&+$#1*I! *5&!$6'.6! *'G&! +-)!?[UI!J@Uh;?4I!4(9!$.0!dC9!D&DD'-.!
*$F1&D! 'D! ]! D&,-.0DI! SR! D&,-.0DI! S2RR! D&,-.0D! $.0! S2R! D&,-.0D!
)&D<&,*'B&178!
dD'.6!*5&!0'D<1$7!+')&%$11!D&DD'-.!$6'.6E*'G&!,-GG$.0I!7-#!,$.!B'&%!
*5&!$6'.6!*'G&!-+!*5&!+')&%$11!D&DD'-.!*$F1&D8!!
!
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C$*$! D*&$GD! *5$*! .&&0! $! 1-.6! $6'.6! *'G&! $)&! 0&+'.&0! F7! 3(T! )#1&D8!
45&!$6'.6!*'G&!-+!D#,5!0$*$!D*)&$GD!'D!F&7-.0!*5&!,-.*)-1!-+!*5&!61-F$1!
$6'.6!*'G&!-+!*5&!D&DD'-.!*$F1&8!!
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+')&%$11!1-.6E1'.K!$6'.6E*'G&!$6'.6E*'G&8!
$6'.6E*'G&Q! D<&,'+'&D! *5&! B$1#&!-+! *5&! 1-.6! 1'.K!$6'.6! *'G&8!45&!B$1#&!
)$.6&D! +)-G! S! *-! ^\R! 5-#)D8! Z7! 0&+$#1*I! *5&! B$1#&! -+! 1-.6! 1'.K! $6'.6!
*'G&!'D!Si\8!
dD'.6!*5&!+')&%$11!1-.6E1'.K!$6'.6E*'G&!,-GG$.0I!7-#!,$.!D&*!*5&!$6'.6!
*'G&!-+!1-.6!1'.KD8!
1-.6E1'.K!$,1E.#GF&)!_!'.F-#.0!`!-#*F-#.0!a!!
$,1E.#GF&)Q! D<&,'+'&D! $.! 3(T! )#1&! .#GF&)! '.! *5&! )$.6&! -+! =RRR! *-!
=bbb8!
'.F-#.0Q!&.$F1&D!1-.6!1'.K!'.!'.,-G'.6!0')&,*'-.!F&*%&&.!*%-!P-.&D8!
-#*F-#.0Q!&.$F1&D!1-.6!1'.K!'.!-#*6-'.6!0')&,*'-.!F&*%&&.!*%-!P-.&D8!
dD'.6! *5&! +')&%$11! 1-.6E1'.K! ,-GG$.0I! 7-#! ,$.! &.$F1&! *5&! 1-.6! 1'.K!
+#.,*'-.!-.!*5&!+')&%$118!
[-#! ,$.! $<<17!3(T! )#1&D! *-! *5&! '.,-G'.6I! -#*6-'.6! -)! F-*5! 0')&,*'-.!
<$,K&*D! F&*%&&.! *%-! P-.&D8! 45&! $<<1'&0! 3(T! )#1&D! '.! *%-! 0')&,*'-.!
,$.!F&!0'++&)&.*!+)-G!&$,5!-*5&)8!
@*! 'D! )&,-GG&.0&0! .-*! *-! $<<17! $.! 3(T! )#1&! %'*5! $! 1$)6&! $00)&DD!
)$.6&8!-*5&)%'D&I!*5&!+')&%$11!<&)+-)G$.,&!%'11!F&!'G<$,*&08!
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3(TEF$D&0!<$,K&*E+'1*&)'.6!%'11!,-.*'.#&!*-!%-)K!-.!T$7&)!2!$.0!T$7&)!
=I!*-!<)&B&.*!#.$#*5-)'P&0!$,,&DD8!
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@*! D#<<-)*D! <)-*-,-1D! 1'K&Q! "8=2=I! /e(9I! ?@9I! "2^\I! ;4?9I! "O((!
V"#$%&'!(-.+&)&.,&!,-.*)-1!9)-*-,-1WI!@(/9I!J49I!CU?I!9949I!UZ4I!
@T?I!"449I!?/49!&*,8!!

!
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/#1*'E,5$..&1!<)-*-,-1Q!3!G#1*'E,5$..&1!<)-*-,-1!&D*$F1'D5&D!G-)&!*5$.!
-.&!,5$..&1!+-)!$!#D&)!$.0!*)$.D+&)D!,-.*)-1!G&DD$6&D!$.0!#D&)!0$*$!
*5)-#65! 0'++&)&.*! ,5$..&1D8! J49! $.0! ;4?9! $)&! &M$G<1&D! -+! G#1*'E
,5$..&1!<)-*-,-1D8!!
?'.61&E,5$..&1! <)-*-,-1Q! 3! D'.61&E,5$..&1! <)-*-,-1! &D*$F1'D5&D! -.17!
-.&!,5$..&1!*-!&M,5$.6&!F-*5!,-.*)-1!G&DD$6&D!$.0!0$*$!+-)!$!#D&)8!
?/49!'D!$.!&M$G<1&!-+!$!D'.61&E,5$..&1!<)-*-,-18!!

HCDP-IENP Module 1 Secutity 

HUAWEI TECHNOLOGIES HC SeriesPage26



J49!'D!$!G#1*'E,5$..&1!<)-*-,-18!
S83+*&)! *5&! 4(9! *5)&&! 5$.0D5$K&I! $! 4(9! ,-..&,*'-.! 'D! &D*$F1'D5&0I!
'.<#*!#D&).$G&!$.0!<$DD%-)0I!1-6'.!*-!+*<!D&)B&)8!
28(1'&.*! %$.*D! *-! 0-%.1-$0! $! +'1&! +)-G! D&)B&)I! #D&! <-)*! ,-GG$.0! *-!
.-*'+7!D&)B&)!-+!*5&!,1'&.*ND!@9!$00)&DD!$.0!<-)*!'.+-)G$*'-.8!
=8?&)B&)!3(j8V2RR!<-)*!,-GG$.0!-KW8!
^8(1'&.*!)&L#&D*D!*5&!+'1&!.$G&!'.+-)G$*'-.!V;c4;!?$G<1&8*M*W8!
]8?&)B&)!'.'*'$1!*5&!0$*$!,-..&,*'-.!V?[UW8!
!
U-*&DQ!*5&!,$1,#1$*'-.!G&*5-0!-+!<-)*!.#GF&)!'D!\bk2]il=m22n\n8!
!

HCDP-IENP Module 1 Secutity 

HC Series HUAWEI TECHNOLOGIES Page27



0&*&,*!<)-*-,-1!X!$,1E.#GF&)!_!'.F-#.0!`!-#*F-#.0!a!Y!
<)-*-,-1Q! )&+&)D! *-! .$G&D! -+! <)-*-,-1D! *5$*! 3?9J! D#<<-)*DI! D#,5! $D!
J49I!"449I!"=2=I!"O((I!/?UI!Uc4Z@A?I!9949I!;4?98! ! <)-*-,-1!
,$.!&B&.!F&!$11I! $,*'B&MEF1-,K'.6!-)! g$B$EF1-,K'.6!%5',5! )&+&)D! *-! *5&!
$<<17'.6!-+!*5&!3(T!+-)!$11!3?9J!0&*&,*'-.I!$,*'B&MEF1-,K'.6!0&*&,*'-.!
$.0!g$B$EF1-,K'.6!0&*&,*'-.!)&D<&,*'B&178!
'.F-#.0Q!+'1*&)D!'.F-#.0!<$,K&*D8!
-#*F-#.0Q!+'1*&)D!-#*F-#.0!<$,K&*D8!
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Z1$,K1'D*! 'D! -.&! -+! *5&! D&,#)'*7! +&$*#)&D! -+! *5&! +')&%$118! 45&! G-D*!
'G<-)*$.*!+&$*#)&!-+!$!F1$,K1'D*! 'D! *5$*! '*!,$.!F&!$00&0!07.$G',$117!F7!
*5&!+')&%$11!G-0#1&8!(-G<$)&0!%'*5!3(TEF$D&0!<$,K&*!+'1*&)I!*5&!P-.&D!
+-)!F1$,K1'D*!*-!G$*,5!$)&!G#,5!D'G<1&)I!D-!'*!,$.!+'1*&)!<$,K&*D!$*!5'65!
D<&&0I!%5',5!&++&,*'B&17!D5'&10D! *5&!<$,K&*D!D&.*! +)-G! *5&!D<&,'+',! @9!
$00)&DD8!
[-#!,$.!,)&$*&!F1$,K!1'D*!&.*)'&D!'.!*%-!%$7DQ!

()&$*&!F1$,K1'D*!&.*)'&D!*5)-#65!,-GG$.0!1'.&D!
3#*-G$*',$117! ,)&$*&! F1$,K! 1'D*! &.*)'&D! *5)-#65! $**$,K! 0&+&.D&!
G-0#1&D!-)!*5&!@C?!'.*)#D'-.!0&*&,*!G-0#1&D!

?-! +$)I! *5&! +-11-%'.6! +')&%$11! G-0#1&D! ,$.! '.D&)*! &.*)'&D! '.*-! *5&!
F1$,K1'D*Q!

3**$,K!0&+&.D&!G-0#1&!
@C?!'.*)#D'-.!0&*&,*!G-0#1&!

O5&.! +')&%$11! 0'D,-B&)D! *5&! $**$,K! $**&G<*! -+! $! D<&,'+',! @9! $00)&DD!
F$D&0!-.!*5&!<$,K&*!$,*'-.I! '*!,$.!$#*-G$*',$117!G-0'+7! '*D!F1$,K1'D*!*-!
+'1*&)!$11!*5&!<$,K&*D!D&.*!+)-G!*5&!D<&,'+',!$00)&DD8!
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4'G&!-#*!SRR!G'.#*&D8!
@+!*'G&-#*!'D!.-*!D<&,'+'&0I!*'G&-#*!'D!<&)G$.&.*8!
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Xc#0&G-.Y!+')&%$11!0&+&.0!'<ED%&&<!&.$F1&!
c.$F1&D!*5&!@9!D%&&<'.6!$**$,K!0&+&.D&!+#.,*'-.8!
Xc#0&G-.Y!+')&%$11!0&+&.0!'<ED%&&<!G$ME)$*&!SRRR!!
@.0',$*&D!*5&!*5)&D5-10!-+!*5&!$00)&DD!D%&&<'.6!)$*&8!
Xc#0&G-.Y!+')&%$11!0&+&.0!'<ED%&&<!F1$,K1'D*E*'G&-#*!2R!!!
@.0',$*&D! *5&! *'G&-#*! <&)'-0! -+! *5&! D-#),&! @9! $00)&DD! -+! *5&! @9!
D%&&<'.6!$**$,K&)!'.!*5&!F1$,K1'D*8!
Xc#0&G-.Y!+')&%$11!F1$,K1'D*!&.$F1&!
9$,K&*D! *5$*!G$*,5!%'*5!&.*)'&D! '.! *5&!F1$,K1'D*!$)&! +'1*&)&0!-.17!%5&.!
*5&!F1$,K1'D*!'D!&.$F1&08!A*5&)%'D&I!*5-D&!<$,K&*D!$)&!.-*!0'D,$)0&0!F7!
*5&!+')&%$11I!&B&.!'+!D-#),&!@9!$00)&DD!-+!<$,K&*D!$)&!'.!*5&!F1$,K1'D*8!!
!
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+')&%$11!G$,EF'.0'.6!_!&.$F1&!`!'<E$00)&DD!G$,E$00)&DD!a!
'<E$00)&DDQ!)&+&)D!*-!@9!$00)&DD&D!-+!$.!$00)&DD!F'.0'.6!<$')8!
G$,E$00)&DDQ!)&+&)D!*-!/3(!$00)&DD&D!-+!$.!$00)&DD!F'.0'.6!<$')8!
dD'.6! *5&! +')&%$11! G$,EF'.0'.6! ,-GG$.0I! 7-#! ,$.! $00! -)! 0&1&*&!
&.*)'&D!-+!$00)&DD!F'.0'.6I!-)!&.$F1&!-)!0'D$F1&!$00)&DD!F'.0'.68!
45&!@9!$00)&DD!D&)B'.6!$D!$.!&.*)7!'D!$00&0!*-!$00)&DD!F'.0'.68!@+!*5&!
D$G&!@9!$00)&DD!'D!$00&0!*-!*5&!$00)&DD!F'.0'.6!)&<&$*&017!F7!#D'.6!
*5&! +')&%$11! G$,EF'.0'.6! ,-GG$.0I! *5&! 1$**&)! &.*)'&D! -B&)%)'*&! *5&!
<)&B'-#D! -.&D8! A.&! /3(! $00)&DD! ,$.! $DD-,'$*&! %'*5! G#1*'<1&! @9!
$00)&DD&D8!
300'.6! -)! 0&1&*'.6! $.! &.*)7! *-! -)! +)-G! *5&! $00)&DD! F'.0'.6! 'D!
'.0&<&.0&.*! -+! *5&! )#..'.6! D*$*#D! -+! *5&! $00)&DD! F'.0'.68! @.! -*5&)!
%-)0DI!%5&*5&)!*5&!$00)&DD!F'.0'.6!'D!&.$F1&0!-)!.-*I!7-#!,$.!$00!-)!
0&1&*&!$.!&.*)7!*-!-)!+)-G!*5&!$00)&DD!F'.0'.68!
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3<<1',$*'-.! 1$7&)! <)-*-,-1D! #D&! %&11EK.-%.! <-)*! .#GF&)D! +-)!
,-GG#.',$*'-.8!9-)*!G$<<'.6!$11-%D!#D&)D!*-!0&+'.&!$!.&%!D&*!-+!<-)*!
.#GF&)D! +-)! 0'++&)&.*! $<<1',$*'-.D8! @*! ,$.! $1D-! D<&,'+7! *5&! )$.6&! -+!
5-D*D!%5-!#D&!.-.E%&11EK.-%.!<-)*!.#GF&)D8!
9-)*!G$<<'.6!$<<1'&D!*-!D&)B',&ED&.D'*'B&!D&)B',&D!D#,5!$D!3<<1',$*'-.!
?<&,'+',!9$,K&*!J'1*&)!V3?9JW!$.0!U&*%-)K!300)&DD!4)$.D1$*'-.!VU34W8!
J-)!&M$G<1&I!3?9J!<)-B'0&D!o$B$!*&D*! +-)!"449!<$,K&*D8!Z7!0&+$#1*I!
*5&!<-)*!.#GF&)!-+!"449!<$,K&*D!'D!\R8!@+!*5&!#D&)!#D&D!$.-*5&)!<-)*I!
+-)!&M$G<1&!<-)*!\R\RI!$D!*5&!<-)*!.#GF&)I!3?9J!,$..-*!<&)+-)G!*5&!
o$B$!*&D*!-.!*5&!<$,K&*D!$*!<-)*!\R\R!F&,$#D&!'*!-.17!)&6$)0D!<$,K&*D!
$*!<-)*!\R!$D!"449!<$,K&*D8!@.!*5'D!,$D&I!#D&!<-)*!G$<<'.6!*-!G$<!<-)*!
\R\R!D-!*5$*!*5&!<$,K&*D!$*!<-)*!\R\R!$)&!)&6$)0&0!$D!"449!<$,K&*D8!
3?9J! *5&.! )&,-6.'P&D! <$,K&*D! $*! <-)*! \R\R! $D! "449! <$,K&*DI! $.0!
<&)+-)GD!*5&!o$B$!*&D*8!
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3D!D5-%.!'.!*5&!$F-B&!+'6#)&I!$!,-G<$.7!%$.*D!*-!<)-B'0&!OOO!$.0!
J49!D&)B',&!+-)!#D&)DI!*5&!)&L#')&G&.*D!$)&!$D!+-11-%DQ!
;&6$)0! *5&!<$,K&*D!0&D*'.&0! +-)!S2b8=\8S8Sh2^!%5-D&!<-)*!.#GF&)! 'D!
\R!$D!J49!<$,K&*D8!
;&6$)0! *5&!<$,K&*D!0&D*'.&0! +-)!S2b8=\8S8Rh2^!%5-D&!<-)*!.#GF&)! 'D!
]in\!$D!"449!<$,K&*D8!
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0'D<1$7!<-)*EG$<<'.6!X!<)-*-,-1E.$G&!`!<-)*!<-)*E.#GF&)!Y!
$<<1',$*'-.E.$G& @.0',$*&D! *5&! $<<1',$*'-.! *7<&I! $B$'1$F1&!
$<<1',$*'-.D!'.,1#0&!J49I!"449I!"8=2=I!?/49I!;4?98!
<-)*!<-)*E.#GF&) *5&!<-)*!.#GF&)8!
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[-#!,$..-*!0&1&*&!-)!G-0'+7!D7D*&GE0&+'.&0!<-)*!.#GF&)8!@.D*&$0I!7-#!
,$.! )&0&+'.&! '*! %'*5! F$D',! 3(TEF$D&0! 5-D*! <-)*! '0&.*'+',$*'-.!
G&,5$.'DG8!
[-#! ,$.! #D&! *5&! <-)*EG$<<'.6! ,-GG$.0! )&<&$*&017! *-! ,-.+'6#)&!
G#1*'<1&!'0&.*'+',$*'-.!<-)*D!+-)!$!<)-*-,-18!
3! <-)*! ,$.! F&! ,-.+'6#)&0! %'*5! 0'++&)&.*! <)-*-,-1D! '.! 0'++&)&.*! 5-D*!
)$.6&D! 0&+'.&0! F7! #D'.6! *5&! $,1! ,-GG$.08! J-)! '.D*$.,&I! #D'.6! *5&!
<-)*EG$<<'.6!+*<!<-)*!\R!$,1!2RSR!$.0!<-)*EG$<<'.6!5**<!<-)*!]in\!$,1!
2R2R!,-GG$.0DI! 7-#!,$.!0&+'.&! *5&!<$,K&*! +)-G!<-)*! \R!-+! *5&!5-D*!
0&+'.&0!F7!3(T!2RSR!$D!$.!J49!<$,K&*!$.0!*5&!<$,K&*!+)-G!<-)*!]in\!
-+!*5&!5-D*!0&+'.&0!F$D&0!-.!3(T!2R2R!$D!$.!"449!<$,K&*8!
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dD#$117I!*5&!d?e!'D!G$'.17!#D&0!*-Q!
9)&B&.*! #D&)D! -)! '.+-)G$*'-.! +)-G! &.*&)'.6! D-G&! )&D*)',*&0!
D'*&D8!/-.'*-)!*5&!$,,&DD!,5$..&1!F&*%&&.!*5&!)&1'$F1&!.&*%-)K!
$.0! #.)&1'$F1&! -.&D! *-! <)&B&.*! *5)&$*D! +)-G! *5&! &M*&).$1!
.&*%-)K!+)-G!D<)&$0'.6!'.*-!*5&!'.*&).$1!.&*%-)K8!
9)&B&.*D!#D&)D!-)! '.+-)G$*'-.!+)-G!1&$B'.6!*5&!)&D*)',*&0!D'*&D8!
Z7!&++&,*'B&17!,-.*)-11'.6!&M*&).$1!#D&)Df!$,,&DD! *-! *5&! '.*&).$1!
)&D-#),&I!*5&!D&,#)'*7!-+!'.+-)G$*'-.!'D!6#$)$.*&&08!

45&! +')&%$11! 5$D! $! 0&+&,*Q! @*D! 0&*&,*'-.! 6)$.#1$)'*7! 'D! )$*5&)! F)-$0p! '*!
,$..-*!<&)+-)G!+#)*5&)!$.$17D'D!$.0!0&*&,*'-.!-.!G$.7!<)-*-,-1D8!
45&)&+-)&I! *5&! d?e! +')&%$11! -<&.D! D-G&! <-)*D! *-! 1'.K! %'*5! -*5&)!
D&,#)'*7!D-+*%$)&!D-!$D!*-!,-.D*)#,*!$!#.'*&0!D&,#)'*7!.&*%-)K8!45$*! 'D!
@.*)#D'-.!C&*&,*'-.!?7D*&G!V@C?W!,--<&)$*'-.8!
45&!@C?!D7D*&G!'.!*5&!.&*%-)K!'D!g#D*!1'K&!$!.&*%-)K!$.$17P&)!'.D*$11&0!
'.! *5&! .&*%-)KI! *5$*! '.D<&,*D! *5&! .&*%-)K! *)$.DG'DD'-.8! 45&! D7D*&G!
K.-%D! *5&! 1$*&D*!G&$.D! -+! $**$,KI! $.0! ,$)&+#117! 0&*&,*D! &$,5! <$,K&*!
<$DD&0!*5)-#65I!D-!0-#F*+#1!.&*%-)K!*)$.DG'DD'-.!,$.!F&!<)-,&DD&0!'.!
*'G&8!/&$D#)&D!*-!F&!*$K&.!$)&!0&*&)G'.&0!F7!*5&!D<&,'+',!@C?!D7D*&G!
$.0!,-.+'6#)$*'-.!*5$*!#D&)D!#D&08!
(--<&)$*'.6! %'*5! *5&! @C?! D7D*&GI! *5&! d?e! ,$.! G$K&! +#11! #D&! -+!
+#.,*'-.D!-+! *5&! @C?!D-+*%$)&! *-!$.$17P&!$.0!0&*&,*!<$,K&*D! *5$*! +1-%!
$,)-DD! *5&! .&*%-)K! '.! 0&*$'1! $.0! *-! <)-F&! B$)'-#D! <-DD'F1&! $F.-)G$1!
$.0!$**$,K!F&5$B'-)D!$.0!)&D<-.0!'.!)&$1E*'G&8!
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@C?!G-.'*-)D!*5&!G'))-)&0!*)$++',!-+!C/H!H-.&I!$.0!0&*&,*D!*5&!*)$++',8!
@+! *5&7!%$.*! *-!,--<&)$*&!%'*5! *5&! +')&%$11I!,5--D&!*5&!D'6.$1!<-)*! V+-)!
U@9!'D!$0G'.!<-)*W!*-!,-GG#.',$*&!%'*5!+')&%$11I!$00!*5&!$**$,K!D-#),&!
*-!F1$,K1'D*!07.$G',8!
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+')&%$11!'0D!D&)B&)!'<E$00)&DD!
3.!@9!$00)&DD!'D!$DD'6.&0!*-!*5&!@C?!D&)B&)8!
!+')&%$11!'0D!<-)*!<-)*E.#GF&)!
3!<-)*! 'D!,-.+'6#)&0!*5)-#65!%5',5!*5&!+')&%$11!,-GG#.',$*&D!%'*5!*5&!
&M*&).$1!@C?!D&)B&)8!
!+')&%$11!'0D!$#*5&.*',$*'-.!*7<&!_!_!G0]!`!B'<!a!X!K&7!K&7ED*)'.6!Y!`!.-.&!a!
45&!<$,K&*!$#*5&.*',$*'-.!G-0&!F&*%&&.!*5&!+')&%$11!$.0!*5&!&M*&).$1!
@C?!D&)B&)!'D!,-.+'6#)&08!
+')&%$11!'0D!&.$F1&!
@C?!,--<&)$*'-.!'D!&.$F1&08!
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45&! +')&%$11! )&,-)0D! '*D! F&5$B'-)! $.0! D*$*#DI! D#,5! $D! ,$))7'.6! -#*! $!
+')&%$11! <-1',7! -)! 0&*&,*'.6! $! .&*%-)K! $**$,KI! $.0! )&,-)0D! *5&!
'.+-)G$*'-.!'.*-!*5&!1-6!'.!)&$1!*'G&8!
Z7!$.$17P'.6!*5&!+')&%$11! 1-6I!*5&!$0G'.'D*)$*-)!,$.!0&*&,*!*5&!D&,#)'*7!
5-1&!-+! *5&! +')&%$11I! *5&!#D&)!%5-!B'-1$*&D! *5&!D&,#)'*7!<-1',7I!$.0! *5&!
*7<&! -+! *5&! .&*%-)K! $**$,K8! 45&! )&$1E*'G&! 1-6! ,$.! 0&*&,*! *5&! -.6-'.6!
$**$,K8!
O5&.!7-#!.&&0!*-!)&,-)0!*5&!F&5$B'-)!$.0!*5&!D*$*#D!-+!*5&!+')&%$11!*-!
0&*&,*! *5&! D&,#)'*7! 5-1&! $.0! 0&*&,*! *5&! $**$,K! $.0! '.*)#D'-.! *-! *5&!
.&*%-)KI!7-#!,$.!,-.+'6#)&!*5&!+')&%$11!1-68!
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d?e!c*5&).&*ShRhR! 'D! ,-..&,*&0! *-! *5&! 4)#D*! P-.& c*5&).&*2hRhR! 'D!
,-..&,*&0!*-!d.*)#D*!P-.& c*5&).&*2hRhS!'D!,-..&,*&0!*-!C/H!P-.&8!
45&!+')&%$11!-#*<#*D!*5&!$**$,K!0&+&.D&!1-6!'.+-)G$*'-.!*-!*5&!1-6!5-D*8!
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Xd?e2SRRY!'.+-E,&.*&)!&.$F1&!
q!c.$F1&!'.+-)G$*'-.!,&.*&)8!
Xd?e2SRRY!'.+-E,&.*&)!1-65-D*!Sb28Si\8SR82!1$.6#$6&!&.61'D5!
q!*5&!1-6!5-D*!@9!$00)&DD!'D!Sb28Si\8SR8SI!*5&!1$.6#$6&!'D!c.61'D58!
Xd?e2SRRY!+')&%$11!D&DD'-.!1-6E*7<&!F'.$)7!5-D*!S!Sb28Si\8SR82!bRR2!
q!45&!@9!$00)&DD!$.0!)&,&'B'.6!<-)*!$)&!D&*!+-)!5-D*!1-66'.68!!
!
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Xd?e2SRRY0'D<1$7!'.+-E,&.*&)!!
@.+-)G$*'-.!(&.*&)Q&.$F1&0!
T-6!5-D*Q!
Sb28Si\8SR82I!,5$..&1!.#GF&)!2I!,5$..&1!.$G&!1-65-D*I!!
1$.6#$6&!&.61'D5!I!5-D*!+$,'1'*7!1-,$1n!
(-.D-1&Q!
,5$..&1!.#GF&)!Q!RI!,5$..&1!.$G&!Q!,-.D-1&!!
/-.'*-)Q!
,5$..&1!.#GF&)!Q!SI!,5$..&1!.$G&!Q!G-.'*-)!!
?U/9!36&.*Q!
,5$..&1!.#GF&)!Q!]I!,5$..&1!.$G&!Q!D.G<$6&.*!!
T-6!F#++&)Q!
&.$F1&0IG$M!F#++&)!D'P&!SR2^I!,#))&.*!F#++&)!D'P&!]S2I!
,#))&.*!G&DD$6&D!2=I!,5$..&1!.#GF&)!Q!^I!,5$..&1!.$G&!Q!1-6F#++&)!
0)-<<&0!G&DD$6&D!RI!-B&)%)'**&.!G&DD$6&D!R!4)$<!F#++&)Q!
&.$F1&0IG$M!F#++&)!D'P&!SR2^I!,#))&.*!F#++&)!D'P&!2]iI!
,#))&.*!G&DD$6&D!SI!,5$..&1!.#GF&)Q=I!,5$..&1!.$G&Q*)$<F#++&)!
0)-<<&0!G&DD$6&D!RI!-B&)%)'**&.!G&DD$6&D!R!!
1-6+'1&Q!
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,5$..&1!.#GF&)!Q!bI!,5$..&1!.$G&!Q!,5$..&1bI!1$.6#$6&!Q!&.61'D5!!
@.+-)G$*'-.!*'G&D*$G<!D&**'.6Q!
1-6!E!0$*&I!*)$<!E!0$*&I!0&F#6!E!F--*!
!!?&.*!G&DD$6&D!m!2=I!;&,&'B&0!G&DD$6&D!m!2=!!
!
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45&!1-$0!F$1$.,'.6!-+!*5&!d?e!'D!*-!0'D*)'F#*&!*5&!#D&)!+1-%!*-!D&B&)$1!
D&)B&)D8!@.!*5'D!%$7I!*5&!*)$++',!'D!D5$)&08!
Z$D&0! -.! $! ,&)*$'.! $16-)'*5GI! *5&! +')&%$11! ,$.! $DD'6.! #D&)! *)$++',! *-!
0'++&)&.*!D&)B&)D8!@.!*5'D!%$7I!*5&!<)-,&DD'.6!,$<$F'1'*7!-+!&$,5!D&)B&)!
,$.!F&!+#117!#D&0!$.0!$,5'&B&!*5&!-<*'G'P&0!&M<$.0$F'1'*78!
dD'.6! *5&! +-11-%'.6! *&,5.-1-6'&DI! ?&)B&)! T-$0! Z$1$.,'.6! V?TZW!
$DD'6.D!#D&)!+1-%!*-!D&B&)$1!D&)B&)D8!
3+*&)!*5&!+')&%$11!'D!,-.+'6#)&0!%'*5!?TZI!D&B&)$1!D&)B&)D!D5$)&!$!<#F1',!
.&*%-)K! @9! $00)&DD! V*5&! B')*#$1! @9! $00)&DDI! :@9W8! 45&D&! D&)B&)D! $)&!
,$11&0! )&$1! D&)B&)D8! dD&)D!G#D*! #D&! *5&! B')*#$1! @9! $00)&DD! *-! $,,&DD!
*5&D&! D&)B&)D8! c$,5! )&$1! D&)B&)! #D&D! 0'++&)&.*! <)'B$*&! .&*%-)K!
$00)&DD&D!V*5&!)&$1! @9!$00)&DDI!;@9W8!/#1*'E1$7&)!D%'*,5&D!-)!+')&%$11D!
$DD'6.!*5&!$,,&DD!*)$++',!-+!:@9!*-!&$,5!)&$1!D&)B&)!F$D&0!-.!*5&!<)&E
,-.+'6#)&0!$16-)'*5G8!
J-)! *5&! D$K&! -+!G$.$6&G&.*I! $! 6)-#<! 'D! #D&0! *-! ,-..&,*! *5&! B')*#$1!
D&)B&)!$.0!*5&!)&$1!D&)B&)8!e)-#<!'D!$!1-6',!,-.,&<*8!45&!+')&%$11!#D&D!
$!6)-#<!*-!G$.$6&!)&$1!D&)B&)D!$.0!-++&)D!.&*%-)K!D&)B',&D8!
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45&)&! $)&! *5)&&! D&)B&)D! '.D'0&! C/H! P-.&I! *5&')! @9! $00)&DD&D! $)&!
SR8S8S8=h2^I! SR8S8S8^h2^I! SR8S8S8]h2^! )&D<&,*'B&178! 45&! B')*#$1! @9!
$00)&DD!'D!2R2828282!8!
!
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)D&)B&)!)D&)B&)E'0!X!*-!&.0E)D&)B&)E'0!Y!)'<!'<E$00)&DD!!
)D&)B&)E'0 *5&!)&$1!D&)B&)!'08!
)'<!'<E$00)&DD *5&!)&$1!D&)B&)!@9!$00)&DD8!!
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BD&)B&)! D&)B&)E.$G&! B'<! '<E$00)&DD!6)-#<!6)-#<E.$G&! X! *,<! `! #0<! Y! X!
B<-)*!<-)*E.#GF&)!X!)<-)*!<-)*E.#GF&)!Y!Y!
BD&)B&)! D&)B&)E.$G&Q! D<&,'+'&D! *5&! .$G&! -+! $! B')*#$1! D&)B&)8! @*! 'D! $!
D*)'.6!'.!$!)$.6&!-+!S!,5$)$,*&)!*-!=S!,5$)$,*&)D8!
B'<!'<E$00)&DDQ!)&+&)D!*-!*5&!@9!$00)&DD!-+!*5&!B')*#$1!D&)B&)8!
6)-#<!6)-#<E.$G&Q!D<&,'+'&D!*5&!.$G&!-+!$!D&)B&)!6)-#<8!@*! 'D!$!D*)'.6!
'.!$!)$.6&!-+!S!,5$)$,*&)!*-!=S!,5$)$,*&)D8!
*,<Q!#D&D!*5&!4(9!<)-*-,-18!
#0<Q!#D&D!*5&!dC9!<)-*-,-18!
B<-)*! <-)*E.#GF&)Q! D<&,'+'&D! *5&! <-)*! .#GF&)! -+! B')*#$1! D&)B&)! '.! $!
)$.6&!-+!S!*-!i]]=]8!
)<-)*! <-)*E.#GF&)Q! D<&,'+'&D! *5&! <-)*! .#GF&)! -+! *5&! )&$1! D&)B&)I! '.! $!
)$.6&!-+!S!*-!i]]=]8!
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@.!)&,&.*!7&$)DI!DG$11!<)'B$*&!.&*%-)KD!$)&!'.,)&$D'.68!?#,5!.&*%-)KD!
#D#$117! F&1-.6! *-! DG$11ED,$1&! &.*&)<)'D&DI! %5',5! 5$B&! *5&! +-11-%'.6!
+&$*#)&DQ!

!"'65!)&L#')&G&.*!-.!D&,#)'*7!
!($..-*!$++-)0!$!0&0',$*&0!D&,#)'*7!0&B',&!

4-!G&&*!*5&!)&L#')&G&.*D!-+!D#,5!,#D*-G&)DI!*5&!.&*%-)K!-<&)$*-)!,$.!
$0-<*! *5&! d?e! +')&%$11! G#1*'E'.D*$.,&! D-1#*'-.! -+! "#$%&'! *-! 1-6',$117!
0'B'0&!-.&!d?e!+')&%$11! '.*-!G#1*'<1&!:9U!'.D*$.,&DI!D-!$D!*-!<)-B'0&!
'.0&<&.0&.*!D&,#)'*7!D&)B',&D!+-)!G#1*'<1&!DG$11!<)'B$*&!.&*%-)KD8!
c$,5! B')*#$1! +')&%$11! 'D! $! ,-GF'.$*'-.! -+! -.&! :9U! '.D*$.,&I! -.&!
D&,#)'*7! '.D*$.,&! $.0! -.&! ,-.+'6#)$*'-.! '.D*$.,&8! @*! ,$.! <)-B'0&!
<)-<)'&*$)7! )-#*&! +-)%$)0'.6! <1$.&I! D&,#)'*7! D&)B',&! <1$.&! $.0!
,-.+'6#)$*'-.!G$.$6&G&.*!<1$.&!+-)!B')*#$1!+')&%$11!#D&)D8!
:9U!@.D*$.,&!
45&!:9U!'.D*$.,&!<)-B'0&D!'D-1$*&0!:9U!)-#*&D!+-)!*5&!B')*#$1!+')&%$11!
#D&)D8!3!D&,#)'*7!'.D*$.,&!,-))&D<-.0D!%'*5!-.&!B')*#$1!+')&%$118!
:9U!)-#*&D!D#<<-)*!+-)%$)0'.6!*5&!<$,K&*D!+)-G!*5&! '.*&)+$,&D!F-#.0!
%'*5!*5&!:9U!'.D*$.,&8!
?&,#)'*7!@.D*$.,&!
45&!D&,#)'*7! '.D*$.,&!<)-B'0&D! 'D-1$*&0!D&,#)'*7!D&)B',&! +-)! *5&!B')*#$1!
+')&%$11!#D&)D8!3!D&,#)'*7!'.D*$.,&!,-))&D<-.0D!%'*5!-.&!B')*#$1!+')&%$118!
!
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(-.+'6#)$*'-.!@.D*$.,&!
45&! ,-.+'6#)$*'-.! '.D*$.,&! <)-B'0&D! 'D-1$*&0! ,-.+'6#)$*'-.!
G$.$6&G&.*! <1$.&D! +-)! B')*#$1! +')&%$11! #D&)D8! 3! ,-.+'6#)$*'-.!
'.D*$.,&! ,-))&D<-.0D! %'*5! -.&! B')*#$1! +')&%$118! 3+*&)! B')*#$1! +')&%$11!
#D&)D!1-6!-.!*-!*5&!+')&%$11I!*5&7!5$B&!)'65*D!*-!G$.$6&!$.0!G$'.*$'.!
*5&!<)'B$*&!:9U!)-#*&D!$.0!D&,#)'*7!'.D*$.,&D8!
!
!
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45&!D&,#)'*7!'.D*$.,&!,$.!<)-B'0&!<)'B$*&!D&,#)'*7!D&)B',&DI!'.,1#0'.6Q!!
300)&DD!F'.0'.6!
Z1$,K1'D*!
300)&DD!*)$.D1$*'-.!
9$,K&*!+'1*&)!
?*$*'D*',D!
3**$,K!0&+&.D&!
3?9J!
U34!3Te!
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?&,#)'*7!H-.&!
H-.&!'D!$!,-.,&<*!'.*)-0#,&0!'.!+')&%$11DI!%5',5!'D!-.&!-+!G$'.!+&$*#)&D!
0'D*'.6#'D5'.6!*5&!+')&%$11!+)-G!*5&!)-#*&)8!
J-)! *5&! )-#*&)I! *5&!.&*%-)K!D&,#)'*7! ,5&,K! 'D!<&)+-)G&0!-.! '.*&)+$,&D!
F&,$#D&! *5&! .&*%-)KD! ,-..&,*&0! %'*5! &$,5! '.*&)+$,&! $)&! &L#$1! '.!
D&,#)'*78! 45$*! 'DI! *5&)&! 'D! .-! -FB'-#D! 0'++&)&.,&! F&*%&&.! '.*&).$1!
.&*%-)KD!$.0!&M*&).$1!.&*%-)KD!+-)!*5&!)-#*&)8!@.!*5'D!%$7I!%5&.!$!0$*$!
D*)&$G! #.'0')&,*'-.$117! <$DD&D! *5)-#65! $! )-#*&)I! '*! G$7! F&! ,5&,K&0!
*%',&!-.!F-*5!*5&!'.F-#.0!'.*&)+$,&!$.0!*5&!-#*F-#.0!'.*&)+$,&!*-!G&&*!
*5&! D&<$)$*&! D&,#)'*7! 0&+'.'*'-.D! -.! &$,5! '.*&)+$,&8! "-%&B&)I! *5&!
+')&%$11ND! D'*#$*'-.! 'D! 0'++&)&.*I! %5&)&! '.*&).$1! .&*%-)KD! $.0! &M*&).$1!
.&*%-)KD! $)&! ,1&$)17! 0&+'.&08! 45&! +')&%$11! <)-*&,*D! '.*&).$1! .&*%-)KD!
+)-G!'11&6$1!'.*)#D'-.!-+!&M*&).$1!.&*%-)KD8!
O5&.! $! 0$*$! D*)&$G! <$DD&D! *5)-#65! $! +')&%$11! 0&B',&I! *5&! D&,#)'*7!
-<&)$*'-.!*)'66&)&0!B$)'&D!%'*5!0$*$!D*)&$G!0')&,*'-.8!3*!*5'D!*'G&I! '*! 'D!
.-*!D#'*$F1&!*-!,5&,K!*5&!D&,#)'*7!<-1',7!-.!*5&!'.*&)+$,&!-+!*5&!+')&%$118!
45&)&+-)&I!*5&!+')&%$11!'.*)-0#,&D!*5&!,-.,&<*!-+!D&,#)'*7!P-.&8!
3!D&,#)'*7!P-.&!'D!,-G<-D&0!-+!-.&!-)!G-)&!'.*&)+$,&D!%'*5!*5&!D$G&!
D&,#)'*7!1&B&18!
45&!+&$*#)&D!-+!*5&!D&,#)'*7!P-.&D!$)&!$D!+-11-%DQ!
45&!D&,#)'*7! 1&B&1! 'D! 0&.-*&0!F7!$.! '.*&6&)! '.! *5&! )$.6&!-+! R! *-!SRR8!
45&!6)&$*&)!*5&!.#GF&)!'DI!*5&!5'65&)!*5&!1&B&1!'D8!
!
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45&)&!$)&!.-!*%-!P-.&D!%'*5!*5&!D$G&!D&,#)'*7!1&B&18!
45&! +')&%$11! D&,#)'*7! ,5&,K! %'11! F&! &.$F1&0! -.17! %5&.! 0$*$! 'D!
*)$.DG'**&0! F&*%&&.! '.*&)+$,&D! %'*5! 0'++&)&.*! D&,#)'*7! 1&B&1D! )$*5&)!
*5$.!*5&!'.*&)+$,&D!'.!*5&!D$G&!D&,#)'*7!P-.&8!
!
!
!
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9(S! $.0! 9(2! F&1-.6D! *-! B<.$I! 9(=! F&1-.6D! *-! <#F1',! .&*%-)KI!
)&L#')&G&.*!'D!*5&!#D&)!-+!B<.$!,$.!$,,&DD!<#F1',!9(=!$+*&)!U348!
@9!$00)&DD!'.+-)G$*'-.!'D!D5-%.!'.!+'6#)&!*5&!$F-B&8!
!
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45&! ,-.+'6#)$*'-.! -+! B')*#$1! +')&%$11! +-)! *5&! '.*&)+$,&! ,-.+'6#)$*'-.I!
D5-#10! +')D*17! F'.0! *-! *5&! B<.! '.D*$.,&I! $.0! *5&.! ,-.+'6#)&! *5&! @9!
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(-.+'6#)$*'-.Q!7/,358??)>3730>)/+%4+--7/01)308@?3)
9)&B&.*'-.Q! ?&$),5! *5&! )-#*'.6! *$F1&! +-)! *5&! D-#),&! $00)&DD! $.0!
0'D,$)0!*5&!<$,K&*!%5-D&!'.6)&DD! '.*&)+$,&!'D!.-*!*5&!&6)&DD! '.*&)+$,&!
-+!*5&!@9!$00)&DD8!!
!
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T$.0!$**$,K!'D!*-!,-.+'6#)&!F-*5!*5&!D-#),&!$00)&DD!$.0!*5&!0&D*'.$*'-.!
$00)&DD!-+!*5&!4(9!?[U!<$,K&*!*-!*5&!@9!$00)&DD!-+!*5&!$**$,K!*$)6&*8!
45#DI! *5&! *$)6&*! D&.0D! *5&! ?[UE3(j!G&DD$6&! $.0! D&.0D! F$,K! *5&!
3(j!G&DD$6&!*-!'*D&1+I!$.0!*5&.!,)&$*&D!$!.#11!,-..&,*'-.8!c$,5!-+!*5&!
.#11!,-..&,*'-.D!%'11!F&!D$B&0!#.*'1!'*!*'G&D!-#*8!C'++&)&.*!$**$,K!*$)6&*D!
5$B&!0'++&)&.*!)&D<-.D&D!*-!*5&!T$.0!$**$,K8!J-)!'.D*$.,&I!G$.7!dU@s!
5-D*D!%'11!,)$D5!$.0!O'.0-%D!U4!5-D*D!%'11!D1-%!0-%.8!
J&$*#)&Q!Z-*5!*5&!D-#),&!$.0!0&D*'.$*'-.!$00)&DD&D!$)&!*5&!@9!$00)&DD!
-+!*5&!B',*'GI!-)!*5&!D-#),&!$00)&DD!'D!'.!*5&!uS2nv!.&*%-)K!D&6G&.*8!!
9#)<-D&Q!T&*! *5&!$**$,K&0!&L#'<G&.*!D&.0!)&D<-.D&!<$,K&*D!*-! '*D&1+8!
45'D!'D!#D&0!'.!*5&!?[U!+1--0!$**$,K8!!
(-.+'6#)$*'-.Q!+')&%$11!0&+&.0!1$.0!&.$F1&!
9)&B&.*'-.Q!C'D,$)0!*5&!<$,K&*D!%'*5!*5&!$F-B&!+&$*#)&8!!
!
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O'.U#K&! $**$,K! 'D! *-! ,$#D&! $!U&*Z@A?! +)$6G&.*! -B&)1$<! F7! D&.0'.6!
A#*EA+EZ$.0! VAAZW! 0$*$! <$,K&*D! *-! *5&! U&*Z@A?! <-)*! VS=bW! -+! *5&!
D<&,'+'&0!*$)6&*! '.D*$11&0!%'*5!*5&!O'.0-%D!D7D*&G!D-!$D!*-!G$K&!*5&!
*$)6&*!5-D*!,)$D58!45&)&!$)&!$1D-!@.*&).&*!e)-#<!/$.$6&G&.*!9)-*-,-1!
V@e/9W! +)$6G&.*! <$,K&*D8! Z&,$#D&! @e/9! <$,K&*D! ,$..-*! F&!
+)$6G&.*&0! 6&.&)$117I! +&%! D7D*&GD! ,$.! D-1B&! *5&! $**$,K! ,$#D&0! F7!
@e/9! +)$6G&.*!<$,K&*D! *5-)-#65178!O5&.! *5&!D7D*&G!)&,&'B&D! @e/9!
+)$6G&.*!<$,K&*DI!7-#!,$.!6#&DD!*5&)&!'D!$**$,K8!
J&$*#)&Q!@e/9!<$,K&*D!$)&!G$)K&0!%'*5!+)$6G&.*$*'-.I!-)!<$,K&*D!$)&!
G$)K&0!%'*5!d;e!+-)!<-)*!S=b8!!
9#)<-D&Q! ($#D&! *5&! $**$,K&0! &L#'<G&.*! *-! D*-<! )&D<-.0'.6! +-)!
'G<)-<&)!<)-,&DD'.68!
(-.+'6#)$*'-.Q!7/,358??)>3730>)5/00:63)308@?3)
9)&B&.*'-.Q!C'D,$)0!*5&!<$,K&*D!%'*5!*5&!$F-B&!+&$*#)&8!!
!
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Z&,$#D&! -+! *5&! 1'G'*&0! )&D-#),&DI! 4(9h@9! D*$,KD! -.17! <&)G'*! $!
)&D*)',*&0!.#GF&)!-+!4(9!,-..&,*'-.D8!Z$D&0!-.!*5&!$F-B&!0&+&,*I!*5&!
?[U!J1--0! $**$,K! +-)6&D! $.!?[U!<$,K&*!%5-D&! D-#),&! $00)&DD! 'D! $!
F-6#D!-)!.-.E&M'D*&.*!$00)&DD!$.0!'.'*'$*&D!$!,-..&,*'-.!*-!*5&!D&)B&)8!
3,,-)0'.617I! *5&! D&)B&)!%'11! .-*! )&,&'B&! *5&! 3(j! <$,K&*! +-)! '*D! ?[UE
3(j!<$,K&*I!%5',5!+-)GD!$!D&G'E,-..&,*'-.8!3!1$)6&!.#GF&)!-+!D&G'E
,-..&,*'-.D! %'11! &M5$#D*! *5&! .&*%-)K! )&D-#),&D8! 3D! $! )&D#1*I! B$1'0!
#D&)D!,$..-*!$,,&DD! *5&!.&*%-)K!#.*'1! *5&!D&G'E,-..&,*'-.D! *'G&!-#*8!
45&! ?[U! J1--0! $**$,K! $1D-! *$K&D! &++&,*! '.! *5&! $<<1',$*'-.D! %5-D&!
,-..&,*'-.! .#GF&)! 'D! .-*! 1'G'*&0! *-! ,-.D#G&! *5&! D7D*&G! )&D-#),&D!
D#,5!$D!G&G-)78!
J&$*#)&Q!?&.0!$F#.0$.*!4(9!,-..&,*'-.!)&L#&D*D!*-!*5&!B',*'G!5-D*8!!
9#)<-D&Q!dD&!#<!$11!<)-,&DD'.6!,$<$F'1'*7!-+!*5&!$**$,K&0!&L#'<G&.*!D-!
*5$*!'*!,$..-*!)&D<-.0!*-!*5&!)&L#&D*D!-+!.-)G$1!#D&)D!.-)G$1178!!
!
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/0A-03B!(-11&,*D!D*$*'D*',D!-+!*5&!0$*$!<$,K&*D!'.!*5&!'.F-#.0!0')&,*'-.!
F$D&0! -.!$! D&,#)'*7! P-.&! -)! $.! @9! $00)&DD8!45&! 0$*$!<$,K&*D! '.! *5&!
'.F-#.0! 0')&,*'-.! '.0',$*&! *5&! 0$*$! <$,K&*D! %5-D&! 0&D*'.$*'-.!
$00)&DD&D!$)&!'.!*5&!D&,#)'*7!P-.&!$.0!*5&!0$*$!<$,K&*D!$)&!,-11&,*&0!
$,,-)0'.6! *-! *5&! 0&D*'.$*'-.! $00)&DD&D! '.! *5&! ,$D&! -+! @9EF$D&0!
D*$*'D*',D8!
-:2A-03B! (-11&,*D! D*$*'D*',D! -+! *5&! 0$*$! <$,K&*D! '.! *5&! -#*F-#.0!
0')&,*'-.!F$D&0!-.!$!D&,#)'*7!P-.&!-)!$.!@9!$00)&DD8!45&!0$*$!<$,K&*D!
'.! *5&! -#*F-#.0! 0')&,*'-.! '.0',$*&! *5&! 0$*$! <$,K&*D! %5-D&! D-#),&!
$00)&DD&D!$)&!'.!*5&!D&,#)'*7!P-.&!$.0!*5&!0$*$!<$,K&*D!$)&!,-11&,*&0!
$,,-)0'.6!*-!*5&!D-#),&!$00)&DD&D!'.!*5&!,$D&!-+!@9EF$D&0!D*$*'D*',D8!
/023,7893)interface-type interface-numberQ!?&*D!$!<)-*&,*&0!'.*&)+$,&8!!
/+) ip-addressQ!?&*D!*5&!@9!$00)&DD!+-)!*5&!<)-*&,*&0!5-D*8!45)-#65!*5&!
?[U!J1--0!$**$,K!0&+&.D&!+#.,*'-.I!$!G$M'G#G!-+!SRRR!@9!$00)&DD&D!
,$.!F&!D'G#1*$.&-#D17!<)-*&,*&08)
A-03)zone-nameQ!?&*D!*5&!.$G&!-+!$!<)-*&,*&0!D&,#)'*7!P-.&8!!
*8C%,823)rate-numberQ!?&*D!*5&!*5)&D5-10!-+!*5&!?[U!<$,K&*!)$*&!*5$*!
,-..&,*D! *5&! D<&,'+',! 0&D*'.$*'-.! @9! $00)&DDI! *5$*! 'DI! *5&! .#GF&)! -+!
?[U!<$,K&*D!<&)!D&,-.08!O5&.!*5&!*5)&D5-10!'D!&M,&&0&0I!*5&!$**$,K!
0&+&.D&! 'D! &.$F1&08! J-)! *5&! '.*&)+$,&EF$D&0! ,$D&I! *5&! B$1#&! -+! ,823%
0:*@3,! )$.6&D! +)-G!D! *-!DEFFFEFFF! V<$,K&*DhD&,-.0W8! J-)! *5&! @9! -)!
P-.&EF$D&0! ,$D&I! *5&! B$1#&! -+! ,823%0:*@3,! )$.6&D! +)-G!D! *-!GHHIH!
V<$,K&*DhD&,-.0W8!45&!0&+$#1*!B$1#&!'D!DFFF!V<$,K&*DhD&,-.0W8)
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29+%+,-C<)_)8:2-)`)-0)`)-77)a)Q!?&*D!*5&!D*$)*!D*$*&!-+!4(9!$6&.*8!8:2-!
'.0',$*&D!$#*-G$*',!&.$F1'.68!O5&.!0&*&,*'.6!*5$*!*5&!<)-*&,*&0!5-D*!
'D!$**$,K&0!F7!?[U!J1--0I!*5&!4(9!$6&.*! 'D!$#*-G$*',$117!&.$F1&08!
O5&.! *5&! <)-<-)*'-.! -+! *5&! )&,&'B&0!3(j! <$,K&*D! *-! *5&! )&,&'B&0!
?[U!<$,K&*D!&M,&&0D!nh\I!*5&!4(9!$6&.*!'D!$#*-G$*',$117!0'D$F1&08!
-0!G&$.D!G$.#$1! &.$F1'.6I! *5$*! 'DI! *5&! 4(9! $6&.*! 'D! &.$F1&0! .-!
G$**&)! %5&*5&)! *5&! <)-*&,*&0! 5-D*! 'D! $**$,K&0! F7! ?[U! J1--08! -77!
G&$.D! G$.#$1! 0'D$F1'.6I! *5$*! 'DI! *5&! 4(9! $6&.*! 'D! 0'D$F1&0! .-!
G$**&)! %5&*5&)! *5&! <)-*&,*&0! 5-D*! 'D! $**$,K&0! F7! ?[U! J1--08! 45&!
0&+$#1*!B$1#&!-+!29+%+,-C<!'D!8:2-8!45$*!'DI!&.$F1'.6!-)!0'D$F1'.6!*5&!
4(9!$6&.*!0&<&.0D!-.!*5&!D7D*&G8!
4-:,93%>3239*Q! ?&*D! *5&! &.$F1'.6! D*$*&! -+! 4(9! )&B&)D&! 0&*&,*'-.8!
8:2-! '.0',$*&D! $#*-G$*',! &.$F1'.68! O5&.! 0&*&,*'.6! *5$*! *5&!
<)-*&,*&0!5-D*!'D!$**$,K&0!F7!?[U!J1--0I!*5&!4(9!)&B&)D&!0&*&,*'-.!
'D!$#*-G$*',$117!&.$F1&08!O5&.!*5&!<)-<-)*'-.!-+! *5&!)&,&'B&0!;?4!
<$,K&*D!*-!*5&!)&,&'B&0!?[U!<$,K&*D!&M,&&0D!nh\I!*5&!4(9!)&B&)D&!
0&*&,*'-.!'D!$#*-G$*',$117!0'D$F1&08!-0!G&$.D!G$.#$1!&.$F1'.6I!*5$*!
'DI! *5&! 4(9! )&B&)D&! 0&*&,*'-.! 'D! &.$F1&0! .-! G$**&)! %5&*5&)! *5&!
<)-*&,*&0! 5-D*! 'D! $**$,K&0! F7! ?[U! J1--08! -77! G&$.D! G$.#$1!
0'D$F1'.6I! *5$*! 'DI! *5&!4(9!$6&.*! 'D!0'D$F1&0!.-!G$**&)!%5&*5&)! *5&!
<)-*&,*&0! 5-D*! 'D! $**$,K&0! F7! ?[U! J1--08! 45&! 0&+$#1*! B$1#&! -+!
4-:,93%>3239*!'D!8:2-8!!
.+0%/0428093)vpn-instance-nameQ!?&*D!$!<)-*&,*&0!:9U!'.D*$.,&8!
)
!
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A.&!%$7!*-!0&+&.0!$6$'.D*!?[U!+1--0!$**$,KD! 'D!#D'.6!*5&!4(9!<)-M7!
+#.,*'-.8! 45&! ,1'&.*! D&.0D! 4(9! ,-..&,*'-.! )&L#&D*D! *-! *5&! D&)B&)!
*5)-#65! *5&! +')&%$118! @+! *5&! +')&%$11ND! <)-M7! +#.,*'-.! 'D! &.$F1&0I! *5&!
+')&%$11!%'11!'.*&),&<*!*5&!<$,K&*!D&.*!+)-G!*5&!,1'&.*!$.0!<)&*&.0!*-!F&!
*5&! D&)B&)! *-! D&.0! )&D<-.D&! *-! *5&! ,1'&.*8! O5&.! *5&! ,1'&.*!
$,K.-%1&06&D!*5&!4(9!,-..&,*'-.I!*5&.!*5&!+')&%$11!$,*D!$D!$!,1'&.*!*-!
)&L#&D*! ,-..&,*'-.! *-! *5&! D&)B&)8! 45&! +')&%$11! ,$.! <)-*&,*! *5&! D&)B&)!
+)-G!?[U! +1--0! $**$,K'.6I! *5&! +')&%$11! D5-#10! $,,&1&)$*&! $6'.6! -+! *5&!
D&DD'-.!D-!*5$*!*5&!+')&%$11ND!)&D-#),&D!%'11!.-*!F&!#D&0!#<8!
4(9!9)-M7! *&,5.-1-67! ,$#D&D! *5&! +')&%$11! *-! 0-! *5&!4(9!5$.0D5$K&!
F&+-)&!D&**'.6!#<!*5&!4(9!,-..&,*'-.!*-!*5&!D&)B&)8!
!
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J')D*I!B&)'+7!*5&!D-#),&I!$.0!*5&.!B&)'+7!*5&!<$,K&*!44T8!
C&*$'1&0!<)-,&DD!D*&<DQ!
@+! *5&! +')&%$11! 5$D! &.$F1&0! *5&! 4(9! D-#),&! 0&*&,*! +#.,*'-.I! #<-.!
)&,&'B'.6!$!?[U!<$,K&*I! '*!%'11! )&<17!%'*5!$!?[UE3(j!<$,K&*!%'*5!$.!
3(jwD&L#&.,&! .#GF&)I! *5'D! 3(jwD&L#&.,&! .#GF&)! *$K&.! +)-G! *5&!
"3?"! ,-GF'.&D! %'*5! *5&! ?[U! <$,K&*ND! 44T8! 45&! 3(jwD&L#&.,&!
.#GF&)!D5-#10!F&!*5&!?[U!<$,K&*ND!D&L#&.,&!.#GF&)!<1#D!S8!
@+! *5&! ,1'&.*! -+! D-#),&! @9! &M'D*DI! '*! %'11! )&<17! %'*5! $! ;?4! <$,K&*I! *5&!
+')&%$11!,5&,KD!%5&*5&)! *5&! )&<17!<$,K&*ND!D&L#&.,&!.#GF&)! 'D!&L#$1!
*-! *5&! 3(jwD&L#&.,&! .#GF&)! -+! <)&B'-#D!?[UE3(j! <$,K&*! D&.*! F7!
+')&%$118!@+!'*!'D!&L#$1I!)&,-B&)!*5&!44T!+)-G!*5'D!D&L#&.,&!.#GF&)!$.0!
,-G<$)&!'*!%'*5!<$,K&*ND!44T!!B$1#&I!'+!*5&D&!*%-!.#GF&)D!$)&!D$G&!-)!
-.17!%'*5! 1'**1&! 0'++&)&.,&I! '*!G&$.D! *5&! <$,K&*D!-+!?[U!$.0!;?4!$)&!
+)-G!*5&!D$G&!D-#),&8!
45'D!D-#),&!@9!$00)&DDN!D*$*#D!'.!*5&!D-#),&!@9!G-.'*-)!*$F1&!-+!+')&%$11!
%'11!F&!D&*! *-!$#*5&.*',$*&0I! *5&!.&M*!<$,K&*!,$.!G$*,5! *5&!D-#),&! @9!
G-.'*-)!*$F1&I!G&$.'.6!<$DD!*5&!$#*5&.*',$*'-.I!$.0!F&!+-)%$)0&08!
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@(/9!$.0!dC9!+1--0!$**$,K!D&.0D!$!1$)6&!.#GF&)!-+!@(/9!G&DD$6&D!
VD#,5!$D!<'.6W!$.0!dC9!<$,K&*D!*-!*5&!D<&,'+',!*$)6&*! '.!$!D5-)*!*'G&8!
45#DI! *5&! *$)6&*! D7D*&G! 'D! #.$F1&! *-! *)$.DG'*! B$1'0! <$,K&*D! .-)G$1178!
dD#$117!*5&D&!$**$,KD!%-#10!F&!0'D*)'F#*&0!VCC-D!$**$,KW8!
J&$*#)&Q!3F#.0$.*!dC9h@(/9!<$,K&*D!$)&!D&.*!*-!*5&!B',*'G!5-D*8!!
9#)<-D&Q!dD&!#<!$11!<)-,&DD'.6!,$<$F'1'*7!-+!*5&!$**$,K&0!&L#'<G&.*8!
!
!
!
!
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'.*&)+$,&Q!?&*D!$!<)-*&,*&0!'.*&)+$,&8!!
'<! '<E$00)&DDQ! ?&*D! $! <)-*&,*&0! @9! $00)&DD8! 45)-#65! *5&! dC9! J1--0!
$**$,K! 0&+&.,&! +#.,*'-.I! $! G$M'G#G! -+! SRRR! @9! $00)&DD&D! ,$.! F&!
D'G#1*$.&-#D17!<)-*&,*&08!
P-.&!P-.&E.$G&Q!?&*D!$!<)-*&,*&0!D&,#)'*7!P-.&8!!
$1&)*!$1&)*E)$*&Q!?&*D!*5&!$1$)G!)$*&!+-)!@9!-)!D&,#)'*7!P-.&EF$D&0!dC9!
<$,K&*D8!O5&.! *5&! .#GF&)! -+!dC9!<$,K&*D! <&)! D&,-.0! &M,&&0D! *5&!
*5)&D5-10I! $.! $**$,K! -,,#)D8! J'.6&)<)'.*! +'1*&)! 'D! &.$F1&08! 45&! B$1#&!
)$.6&D!+)-G!S!*-!=RRRR8!45&!0&+$#1*!B$1#&!'D!]RR!<$,K&*DhD&,-.08!
G$ME)$*&!)$*&E.#GF&)Q!J-)!*5&!'.*&)+$,&EF$D&0!,$D&I!%5&.!*5&!.#GF&)!
-+!+')D*!dC9!<$,K&*D!-+!&$,5!1'.K!<&)!D&,-.0!&M,&&0D!*5&!*5)&D5-10I!$.!
$**$,K! -,,#)D8! 45&! )$*&! -+! +')D*! dC9! <$,K&*D! -+! &$,5! 1'.K! -+! *5&!
'.*&)+$,&! 'D! )&D*)',*&08! J-)! *5&! @9! -)! D&,#)'*7! P-.&EF$D&0! ,$D&I!%5&.!
*5&! .#GF&)! -+! dC9! <$,K&*D! <&)! D&,-.0! &M,&&0D! *5&! *5)&D5-10I! *5&!
0&D*'.$*'-.! )$*&! )&D*)',*'-.! 'D! <&)+-)G&08! J-)! *5&! @9! -)! D&,#)'*7! P-.&E
F$D&0!,$D&I! *5&!B$1#&! )$.6&D! +)-G!S! *-!i]]=]! V<$,K&*DhD&,-.0W8!J-)!
*5&! '.*&)+$,&EF$D&0! ,$D&I! *5&! B$1#&! )$.6&D! +)-G! SRR! *-! ]RRRRR!
V<$,K&*DhD&,-.0W8!J-)!*5&!@9!-)!D&,#)'*7!P-.&EF$D&0!,$D&I!*5&!0&+$#1*!
B$1#&! 'D! SRRR! V<$,K&*DhD&,-.0W8! J-)! *5&! '.*&)+$,&EF$D&0! ,$D&I! *5&!
0&+$#1*!B$1#&!'D!]RRRRR!V<$,K&*DhD&,-.0W8!
D-#),&EG$ME)$*&! )$*&E.#GF&)Q! ?&*D! *5&! *5)&D5-10! -+! *5&! dC9! <$,K&*!
)$*&!-+!*5&!D-#),&!@9!<)-*&,*'-.!-Fg&,*8!O5&.!@9!-)!D&,#)'*7!P-.&EF$D&0!
$**$,K!0&+&.,&!'D!&.$F1&0I!*5&!,-GG$.0!'D!B$1'0!$.0!*5&!D-#),&!)$*&!'D!
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)&D*)',*&08! 45$*! 'DI! %5&.! *5&! .#GF&)! -+!dC9! <$,K&*D! '.! *5&! '.*&)B$1E
B$1#&!*'G&!&M,&&0D!*5&!*5)&D5-10I!$.!$**$,K!-,,#)D8!45&!B$1#&!)$.6&D!
+)-G!S!*-!SRIRRR8!45&!0&+$#1*!B$1#&!'D!=RR8!
/023,.8?) interval-valueQ!?&*D!$!*'G&!'.*&)B$1!*-!,-11&,*!D*$*'D*',D!-+!dC9!
<$,K&*D8!45&!B$1#&!)$.6&D!+)-G!D!*-!GF!'.!D&,-.0D8!45&!0&+$#1*!B$1#&!
'D!H!D&,-.0D8)
.+0%/0428093)vpn-instance-nameQ!?&*D!$!<)-*&,*&0!:9U!'.D*$.,&8!
45&!,-.+'6#)$*'-.!-+!@(/9!J1--0!$**$,K!0&+&.D&!'D!D-G&%5$*!D'G'1$)!*-!
*5&!dC9!J1--0!$**$,K!0&+&.D&8!
!
!
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CU?!+1--0!#D&0!*-!$**$,K!CU?!D&)B&)8!
e&*!+1--0!#D&0!*-!$**$,K!*5&!OcZ!D&)B&)8!
4(9E'11&$6&ED&DD'-.!#D&0!*-!#D&!#<!*5&!4(9!,-..&,*'-.!-+!D&)B&)8!
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J&$*#)&Q!311!D&**$F1&!+1$6D!-+!*5&!<$,K&*!$)&!D&*!'.!$!,-.+1',*'.6!%$78!J-)!
&M$G<1&I!?[UI!J@UI!$.0!;?4!$)&!D&*!$*!*5&!D$G&!*'G&8!!
9#)<-D&Q!($#D&! *5&! $**$,K&0! 5-D*! *-! D*-<! )&D<-.0'.6! +-)! <)-,&DD'.6!
&))-)8!!
(-.+'6#)$*'-.Q!7/,358??)>3730>)29+%7?81)308@?3)
9)&B&.*'-.Q!C'D,$)0!*5&!<$,K&*D!%'*5!*5&!$F-B&!+&$*#)&8!
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J&$*#)&Q!CJ!$.0!/J!+1$6D!$)&!D&*!$*!*5&!D$G&!*'G&I!-)!*5&!D#G!-+!-++D&*!
B$1#&!<1#D!<$,K&*!1&.6*5!&M,&&0D!i]]=]8!!
9#)<-D&Q! ($#D&! *5&! $**$,K&0! &L#'<G&.*! *-! D*-<! )&D<-.0'.6! 0#&! *-!
'G<)-<&)!<)-,&DD'.68!
(-.+'6#)$*'-.Q!7/,358??)>3730>)/+%7,81*302)308@?3)
9)&B&.*'-.Q!C'D,$)0!*5&!<$,K&*D!%'*5!*5&!$F-B&!+&$*#)&8!
!
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J&$*#)&Q!AB&)1$<<'.6!-+!+)$6G&.*!<$,K&*D8!
9#)<-D&Q! ($#D&D! *5&! $**$,K&0! &L#'<G&.*! D*-<D! )&D<-.0'.6! 0#&! *-!
'G<)-<&)!<)-,&DD'.6!+)-G!,$#D'.6!*5&!<$,K&*!+)$6G&.*D!*-!-B&)1$<8!
(-.+'6#)$*'-.Q!7/,358??)>3730>)238,>,-+)308@?3)
9)&B&.*'-.Q! J')&%$11! &D*$F1'D5&D! 0$*$! D*)#,*#)&! +-)! +)$6G&.*! <$,K&*D!
$.0! )&,-)0D! *5&! -++D&*! B$1#&D! -+! *5&! +)$6G&.*! <$,K&*D! *5$*! <$DD! *5&!
+')&%$11I!D-!*5$*!*5&!<$,K&*!%'11!F&!0'D,$)0&0!#<-.!-B&)1$<<'.68!!
!
!
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9'.6! -+! 0&$*5! 'D! -.&! *7<&! -+! @9! +)$6G&.*! $**$,KDI! '*! #D&D! ',G<! <'.6!
<$,K&*D8!
J&$*#)&Q!45&!&.*')&!<'.6!<$,K&*!'D!1-.6&)!*5$.!i]]=]8!
(-.+'6#)$*'-.Q!7/,358??)>3730>)+/01%-7%>382J)308@?3)
9#)<-D&Q! ($#D&D! *5&! $**$,K&0! &L#'<G&.*! *-! D*-<! )&D<-.0'.6!
0#'G<)-<&)!<)-,&DD'.68!
9)&B&.*'-.Q!C'D,$)0!*5&!<$,K&*D!%'*5!*5&!$F-B&!+&$*#)&8!
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J&$*#)&Q!@9!D%&&<'.6!-)!<-)*!D,$..'.6!$**$,K!0&*&,*D!*5&!@9!$00)&DD&D!
$.0!<-)*D!-+!*5&!*$)6&*!5-D*D!F7!#D'.6!D,$..'.6!*--1D8!!
9#)<-D&Q!45&!$**$,K&)!'D!$F1&!*-!0&*&)G'.&!*5&!5-D*D!*5$*!&M'D*!-.!*5&!
*$)6&*! .&*%-)K! $,,-)0'.6! *-! *5&! )&D<-.D&! $.0! +'.0! *5&! <-)*D! *5$*! $)&!
<)-B'0'.6!D&)B',&D8!
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*8C%,823 rate-numberQ!?<&,'+'&D!*5&!*5)&D5-10!+-)!0&D*'.$*'-.!$00)&DD!
,5$.6'.6! )$*&! -+! <$,K&*D! D&.*! +)-G! *5&! D$G&! D-#),&! $00)&DD8! 45&!
0&+$#1*! B$1#&! -+! rate-number! 'D! ^RRR! *'G&D! <&)! D&,-.08! 45&! .#GF&)!
)$.6&D!+)-G!S!*-!SRIRRR!*'G&D!<&)!D&,-.08)
@?896?/42%2/*3-:2!minutesQ! 300! *5&! D-#),&! $00)&DD! '.*-! *5&! F1$,K1'D*!
$.0!D&*!B$1'0!*'G&!+-)!'*8!minutes!'D!G&$D#)&0!'.!G'.#*&DI!)$.6'.6!+)-G!
S!*-!SRRR!G'.#*&D8!45&!0&+$#1*!B$1#&!'D!SR8!
U-*&Q!4-!&.$F1&!*5&!F1$,K1'D*!+'1*&)!+#.,*'-.I!&.$F1&!*5&!F1$,K1'D*!+')D*8!
(-.+'6#)$*'-.Q!7/,358??)@?896?/42)308@?3)
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300)&DD!-)!<-)*! D,$.!$**$,K! 'D!#D&0! *-!0&*&,*! *5&! *$)6&*!$00)&DD!$.0!
<-)*! *-! G$K&! D#)&! *5&! $,*'B&! D7D*&G! 'D! ,-..&,*&0! %'*5! *5&! *$)6&*!
.&*%-)K8!!@*D!$'G!'D!*-!)&,&'B&!)&D<-.D&D!+)-G!*5&!D7D*&G!$.0!*5&!<-)*!
*5)-#65!%5',5!*5&!5-D*!<)-B'0&D!D&)B',&D8!
J&$*#)&Q!(-..&,*'-.!)&L#&D*D!$)&!D&.*!*-!0'++&)&.*!<-)*D!!
9#)<-D&Q!C&*&)G'.&!-<&.!D&)B',&D!-+!*5&!D,$..&0!5-D*!*-!<)&<$)&!+-)!
D#FD&L#&.*!$**$,K8!!
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*8C%,823 rate-numberQ! ?<&,'+'&D! *5&! *5)&D5-10! +-)! 0&D*'.$*'-.! <-)*!
,5$.6'.6! )$*&! -+! <$,K&*D! D&.*! +)-G! *5&! D$G&! D-#),&! $00)&DD8! 45&!
0&+$#1*! B$1#&! -+! rate-number! 'D! ^RRR! *'G&D! <&)! D&,-.08! 45&! .#GF&)!
)$.6&D!+)-G!S!*-!SRIRRR!*'G&D!<&)!D&,-.08)
@?896?/42%2/*3-:2!minutesQ! 300! *5&! D-#),&! $00)&DD! '.*-! *5&! F1$,K1'D*!
$.0!D&*!$!B$1'0!*'G&!+-)!'*8!!

minutes! 'D! G&$D#)&0! '.! G'.#*&DI! )$.6'.6! +)-G! S! *-! SRRR!
G'.#*&D8!45&!0&+$#1*!B$1#&!'D!SR8!

U-*&Q!4-! &.$F1&! *5&! F1$,K1'D*! +'1*&)! +#.,*'-.I! '*! 'D! .&,&DD$)7! *-! &.$F1&!
*5&!F1$,K1'D*!+')D*8!
(-.+'6#)$*'-.Q!7/,358??)@?896?/42)308@?3)
!
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&"K$)L3>/,392)$89632)M22896)
3.!@(/9!)&0')&,*!$**$,K!'D!D'G'1$)!*-!*5&!@(/9!#.)&$,5$F1&!$**$,K8!
3! .&*%-)K! 0&B',&! ,$.! D&.0! @(/9! )&0')&,*! <$,K&*D! *-! $! 5-D*! '.! *5&!
D$G&!D#F.&*!$DK'.6!*5&!5-D*!*-!,5$.6&!'*D!)-#*&D8!
Z$D&0! -.! *5'D! G&,5$.'DGI! $!G$1','-#D! $**$,K&)! ,$.! D&.0! $! <D&#0-!
)&0')&,*! <$,K&*! *-! $! *$)6&*! 5-D*! '.! 0'++&)&.*! .&*%-)K! D&6G&.*D! *-!
,5$.6&! *5&! 5-D*fD! )-#*'.6! *$F1&! $.0! 0'D*#)F! *5&! <)-,&DD! -+! D&.0'.6!
<$,K&*D8!
&"K$)N0,389J8@?3)$89632)M22896)
3+*&)! ,&)*$'.! D7D*&GD! )&,&'B&! $.! @(/9! <$,K&*! *5$*! D<&,'+'&D! *5$*! *5&!
.&*%-)K! V,-0&! -+! RW! -)! *5&! 5-D*! V,-0&! -+! SW! 'D! #.)&$,5$F1&I! *5&7!
,-.D'0&)!D#FD&L#&.*!<$,K&*D!D&.*!*-!*5'D!0&D*'.$*'-.!$D!#.)&$,5$F1&8!
O8,13)&"K$)+896324)822896)
e&.&)$117! D<&$K'.6I! *5&! D'P&! -+! *5&! @(/9! <$,K&*D! 'D! DG$11I! @(/9!
<$,K&*D!-+!$!1$)6&!D'P&!G$7!,$#D&!&))-)D!+-)!D-G&!-<&)$*'.6!D7D*&GD8!!
L-:23%L39-,>)$89632)M22896)
3!.&*%-)K!$0G'.'D*)$*-)!#D&D!*5&!+-11-%'.6!K'.0D!-+! @9!<$,K&*D!*-!*&D*!
-)!0&F#6!$!.&*%-)KQ!

;-#*&!)&,-)0! 'D!#D&0!*-!)&,-)0!*5&!<$,K&*D!+)-G!*5&!)-#*&)D!*5$*!<$DD!
*5)-#65!F&+-)&!$))'B'.6!$*!*5&!0&D*'.$*'-.8!45&D&!<$,K&*DI!5-%&B&)I!!
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G$7! F&! #D&0! F7! $**$,K&)D! *-! B','-#D17! <)-F&! *5&! *-<-1-67! -+! $!
.&*%-)K8!45'D!)&D#1*D!'.!<-*&.*'$1!)'DKD8!
P,893,2)M22896)
4)$,&)*! '.B-1B&D!0'D,-B&)'.6! *5&!<$*5!-+!<$,K&*! *)$.DG'DD'-.!F$D&0!
-.!@(/9!*'G&-#*!<$,K&*D!*5$*!$)&!)&*#).&0!%5&.!4'G&!4-!T'B&!V44TW!
B$1#&!'D!RI!-)!-.!*5&!)&*#).&0!@(/9!<-)*E#.)&$,5$F1&!<$,K&*8!Z$D&0!
-.! *5'D! G&,5$.'DGI! $.! $**$,K&)! ,$.! <)-F&! *5&! $),5'*&,*#)&! -+! $!
.&*%-)K8!45'D!)&D#1*D!'.!<-*&.*'$1!)'DKD8!
!
!
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"-%!,$.!*5&!/3(!$00)&DD!-+!*5&!9(!$.0!*5&!6$*&%$7!F&!F-#.0!*-!
0&+&.0!$6$'.D*!3;9!D<--+'.6x!
3.D%&)Q!

@+!+-)!%'.0-%D!D7D*&GI!#D&!,-GG$.0Q!8,+)%4)QRQRQRQ)))QQ%QQ%
QQ%QQ%QQ%QQI!G$.#$117!F'.0!*5&!6$*&%$7ND!@9!$.0!/3(I!%5'1&!
7-#!D5-#10!K.-%!*5$*!'+!*5&!D7D*&G!)&D*$)*DI!*5&!F'.0.6D!%'11!F&!
1-D*I!$.0!D5-#10!F&!)&$<<1'&08!

!
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dD#$117I!&$,5!5-D*!-.!$.! '.*&).$1!.&*%-)K! 'D!,-.+'6#)&0!%'*5!$!0&+$#1*!
)-#*&! *-! *5&!.&M*! 5-<I!%5',5! 'D! *5&! @9!$00)&DD!-+! *5&!&6)&DD! +')&%$11p!
*5$*!'DI!SR8SRR8SR8Sh2^!$D!D5-%.!'.!J'6#)&!$F-B&8!
45&!'.*&)$,*'B&!<$,K&*D!F&*%&&.!*5&!'.*&).$1!$.0!*5&!&M*&).$1!#D&)D!$11!
<$DD! *5&! +')&%$118!O5&.! $! +')&%$11! +$'1DI! $11! 5-D*D! V%5-D&! 0&+$#1*! .&M*!
5-<! 'D! +')&%$11W! -.! *5&! '.*&).$1! .&*%-)K! +$'1! *-! ,-GG#.',$*&! %'*5! *5&!
&M*&).$1!.&*%-)KDI!*5&)&+-)&!,-GG#.',$*'-.!'D!#.)&1'$F1&!'.!*5&!0&+$#1*!
)-#*&!G-0&8!
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45&!G&,5$.'DG!-+!:;;9!'D!*-!+-)G!$!B')*#$1!)-#*&)!V$!:;;9!6)-#<W!-#*!
-+! D&B&)$1! )&$1! )-#*&)D! *-! <)-B'0&! $! #.'+-)G! B')*#$1! @9! $00)&DD! $.0! $!
B')*#$1! /3(! $00)&DD! $.0! D&1&,*! $! G$D*&)! )-#*&)! $,,-)0'.6! *-! *5&!
<)'-)'*'&D8!A.17!*5&!G$D*&)!)-#*&)!,$.!)&,&'B&!$.0!+-)%$)0!*5&!<$,K&*D!
%5-D&!.&M*E5-<!@9!$00)&DD!'D!$!B')*#$1!@9!$00)&DD8!45&!F$,K#<!)-#*&)!
'D! '.! *5&! G-.'*-)'.6! D*$*&8! 45'D! &.D#)&D! *5$*! -.17! -.&! )-#*&)! 'D! *5&!
G$D*&)!)-#*&)!$.0!+-)%$)0D!#D&)Df!<$,K&*D8!45&)&+-)&I! '+!-.&!)-#*&)! '.!
*5&!:;;9!6)-#<!'D!*5&!G$D*&)!)-#*&)I!1'.KD!0-!.-*!F)&$K8!
J-)!0&*$'1&0!:;;9!<)'.,'<1&I!<1&$D&!)&+&)!*-!:;;9!<)'.,'<1&!D&,*'-.8!
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J-)! *5'D! +'6#)&I! %&! 5$B&! *5)&&! D&,#)'*7! P-.&DI! $.0! %&! .&&0! *5)&&!
:;;9D8! J-)! &$,5! D&,#)'*7! P-.&! <)-B'0&! -.&! B')*#$1! 6$*&%$7! @9!
$00)&DD8!
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Z&,$#D&!*5&!d?e!+')&%$11! 'D!$!D*$*&+#1! +')&%$11I! '*!,5&,KD!-.17! *5&!+')D*!
<$,K&*! -+! $! D&DD'-.! *)$++',I! $.0! $! D&DD'-.! &.*)7! %'11! F&! ,)&$*&0!
07.$G',$1178! A.17! *5&! D#FD&L#&.*! <$,K&*D! $.0! )&*#).! <$,K&*D! *5$*!
G$*,5! %'*5! *5&! D&DD'-.! &.*)7! ,$.! <$DD! *5)-#65! *5&! d?e8! 45&)&+-)&I!
%5&.!*5&!'.F-#.0!<$*5!$.0!*5&!-#*F-#.0!<$*5!-+!*5&!D$G&!D&DD'-.!$)&!
'.,-.D'D*&.*I! *5&! d?e! 0)-<D! *5&! D#FD&L#&.*! <$,K&*D8! 3D! D5-%.! '.!
J'6#)&I!*5&!)&*#).!<$,K&*D!*-!d?e!Z!%'11!F&!0)-<<&08!
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dD#$117I!&$,5!5-D*!-.!$.! '.*&).$1!.&*%-)K! 'D!,-.+'6#)&0!%'*5!$!0&+$#1*!
)-#*&! *-! *5&!.&M*! 5-<I!%5',5! 'D! *5&! @9!$00)&DD!-+! *5&!&6)&DD! +')&%$11p!
*5$*!'DI!SR8SRR8SR8Sh2^!$D!D5-%.!'.!J'6#)&!$F-B&8!
45&!'.*&)$,*'B&!<$,K&*D!F&*%&&.!*5&!'.*&).$1!$.0!*5&!&M*&).$1!#D&)D!$11!
<$DD! *5&! +')&%$118!O5&.! $! +')&%$11! +$'1DI! $11! 5-D*D! V%5-D&! 0&+$#1*! .&M*!
5-<! 'D! +')&%$11W! -.! *5&! '.*&).$1! .&*%-)K! +$'1! *-! ,-GG#.',$*&! %'*5! *5&!
&M*&).$1!.&*%-)KDI!*5&)&+-)&!,-GG#.',$*'-.!'D!#.)&1'$F1&!'.!*5&!0&+$#1*!
)-#*&!G-0&8!
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45)&&!<)-*-,-1D!%-)K!*-6&*5&)I!*5&')!G$'.!+#.,*'-.D!$)&!$D!+-11-%DQ!
:;;9!'D!#D&0!*-!<)-B'0&!$!B')*#$1!6$*&%$7!@9!$00)&DD!+-)!D&,#)'*7!P-.&8!
:e/9! #D&0! *-! ,-.*)-1! D*$*#D! ,-.D'D*&.,7! -+! :;;9DI! *-! G$K&! *5&G!
+-11-%!*5&!D*$*#D!-+!:e/98!@+!:e/9!'D!G$D*&)I!$11!:;;9D!$)&!G$D*&)I!'+!
:e/9!'D!F$,K#<I!$11!:;;9D!$)&!F$,K#<8!
";9! #D&0! *-! *)$.D+&)! *5&! D&DD'-.! $.0! ,-.+'6#)$*'-.! '.+-)G$*'-.! +)-G!
G$D*&)!+')&%$11!*-!F$,K#<!+')&%$118!
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Z$D&0! -.! *5&! *)$0'*'-.$1! :;;9! G&,5$.'DGI! :;;9! '.! &$,5! F$,K#<!
6)-#<!%-)KD!'.!$.!'.0&<&.0&.*!D*$*&8!45&)&+-)&I!*5&!D*$*&!-+!:;;9!-.!
&$,5!'.*&)+$,&!-.!*5&!D$G&!d?e!,$..-*!G$'.*$'.!,-.D'D*&.,78!45$*!'DI!
*5&! *)$0'*'-.$1! :;;9! ,$..-*! $,5'&B&! :;;9! D*$*&! ,-.D'D*&.,7! %'*5!
d?e8!
@.!*5'D!,$D&I!"#$%&'!0&B&1-<&0!$!<)-*-,-1!F$D&0!-.!:;;9I!.$G&0!*5&!
:;;9!e)-#<!/$.$6&G&.*!9)-*-,-1!V:e/9W8!
O'*5!*5&!:e/9!G&,5$.'DGI!*5&!+-11-%'.6!G$.$6&G&.*!,$.!F&!+#1+'11&0!
-B&)!G#1*'<1&!:;;9!F$,K#<!6)-#<D!V*5&!B')*#$1!+')&%$11WQ!

?*$*&!,-.D'D*&.,7!G$.$6&G&.*!
9)&&G<*'-.!G$.$6&G&.*!
(5$..&1!G$.$6&G&.*!

:e/9!&.D#)&D!*5&!D*$*&!-+!'.*&)+$,&D!-.!-.&!d?e!K&&<D!,-.D'D*&.,7I!
*-!F&!G$D*&)! -)! F$,K#<!$*! *5&! D$G&! *'G&I! $.0!$,5'&B&D!:;;9!D*$*&!
,-.D'D*&.,7!%'*5!d?e8!
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45&! :;;9! G$.$6&G&.*! 6)-#<D! -.! *5&! G$D*&)! $.0! *5&! F$,K#<!
&M,5$.6&! '.+-)G$*'-.! $F-#*! *5&! -<&)$*'-.$1! D*$*&D! -+! *5&! +')&%$11D!
*5)-#65!:e/9!<$,K&*D8!@.!*5'D!%$7I!*5&!+')&%$11D!,$.!G$'.*$'.!D*$F'1'*7!
-+!*5&')!D*$*&D!$.0!<&)+-)G!D%'*,5-B&)!F&*%&&.!*5&G!%5&.!.&,&DD$)78!
:e/9! <$,K&*D! $)&! &B-1B&0! +)-G! :;;9! <$,K&*D8! :e/9! <$,K&*D!
G$'.17! '.,1#0&! "&11-! G&DD$6&DI! D*$*&! D%'*,5-B&)! )&L#&D*!G&DD$6&DI!
)&D<-.D&! G&DD$6&D! $11-%'.6! D*$*&! D%'*,5-B&)I! $.0! )&D<-.D&!
G&DD$6&D!0&.7'.6!D*$*&!D%'*,5-B&)8!
"&11-!G&DD$6&!
?'G'1$)! *-! :;;9! 6)-#<DI! *5&! :e/9! 6)-#<! -.! *5&! G$D*&)! )&6#1$)17!
D&.0D! 5&11-! G&DD$6&D! *-! *5&! F$,K#<! *-! '.+-)G! *5&! F$,K#<! -+! *5&!
G$D*&)fD!-<&)$*'-.$1!D*$*&I! '.,1#0'.6!*5&!<)'-)'*7!-+!*5&!G$D*&)!$.0!*5&!
D*$*&D!-+!*5&!:;;9!F$,K#<!6)-#<D8!O5&.!*5&!F$,K#<!)&,&'B&D!$!5&11-!
G&DD$6&I! '*! )&*#).D! $.! $,K.-%1&06&G&.*! V3(jW! G&DD$6&I! %5',5!
,-.*$'.D!*5&!<)'-)'*7!-+!*5&!F$,K#<!$.0!*5&!D*$*&D!-+!*5&!:;;9!6)-#<D!
-.! *5&! F$,K#<8! 45&! *%-! +')&%$11D! &M,5$.6&! *5&')! D*$*&! '.+-)G$*'-.!
*5)-#65!"&11-!G&DD$6&D8!
Z7!0&+$#1*I!*5&!'.*&)B$1!+-)!D&.0'.6!:e/9!5&11-!G&DD$6&D!'D!S!D&,-.08!
O5&.! *5&! F$,K#<! +$'1D! *-! )&,&'B&! $! 5&11-! G&DD$6&! +)-G! *5&! G$D*&)!
$+*&)!*5)&&!5&11-!G&DD$6&!<&)'-0DI!'*!0&&GD!*5$*!*5&!G$D*&)!5$D!+$'1&0I!
$.0!*5&.!F&,-G&D!*5&!G$D*&)8!
?*$*&!D%'*,5-B&)!G&DD$6&!
O5&.!$!G&GF&)! '.! *5&!F$,K#<!6)-#<!-.! *5&!G$D*&)! +$'1DI! *5&!:;;9!
G$.$6&G&.*!6)-#<!,$.!'GG&0'$*&17!D&.D&!*5&!+$'1#)&8!@.!*5'D!,$D&I!*5&!
:;;9!G$.$6&G&.*!6)-#<! $0g#D*D! '*D! -%.!<)'-)'*7! $.0! D&.0D! $! D*$*&!
D%'*,5-B&)!G&DD$6&!*-!*5&!<&&)8!O5&.!*5&!<&&)!)&,&'B&D!*5&!G&DD$6&I!
'*!,-G<$)&D!*5&!<)'-)'*7!'.!*5&!G&DD$6&!$.0!'*D!-%.!!<)'-)'*78!!
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@+!'*D!-%.!<)'-)'*7!'D!5'65&)!*5$.!*5$*!'.!*5&!G&DD$6&I!*5&!<&&)!)&*#).D!
$.! 3(j! G&DD$6&! *-! $11-%! D%'*,5-B&)! $.0! $*! *5&! D$G&! *'G&!
F&,-G&D! *5&! G$D*&)8! O5&.! *5&! +$#1*7! +')&%$11! )&,&'B&D! *5&! 3(j!
G&DD$6&I!'*!'GG&0'$*&17!F&,-G&D!*5&!F$,K#<8!O5&.!*5&!D*$*&!-+!*5&!
:;;9! G$.$6&G&.*! 6)-#<! 'D! D%'*,5&0I! *5&! D*$*&D! -+! $11! :;;9!
F$,K#<!6)-#<D! '.!*5&!:e/9!6)-#<!$)&!D%'*,5&0!$,,-)0'.6178! @+! *5&!
<)'-)'*7! -+! *5&! <&&)! 'D! 1-%&)! *5$.! *5$*! '.! *5&! G&DD$6&I! $! U3(j!
G&DD$6&! 'D! )&*#).&0! *-! 0&.7! D*$*&! D%'*,5-B&)I! *5&.! *5&! D*$*&D! -+!
F-*5!+')&%$11D!0-!.-*!,5$.6&8!
45&!:e/9!6)-#<!,$.!<)-$,*'B&17!D&.0!$!D*$*&!D%'*,5-B&)!G&DD$6&!
'GG&0'$*&17! $+*&)! '*! D&.D&D! *5&! +$#1*! -.! *5&! '.*&)+$,&8! ?*$*&!
D%'*,5-B&)! 0-&D! .-*! )&17! -.! *'G&-#*! -+! *5)&&! "&11-! G&DD$6&D8!
45&)&+-)&I!*5&!)&D<-.D&!*-!+$#1*D!'D!G#,5!L#',K&)8!
!
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45&! 0$*$! *)$.D<-)*! -+! :e/9! $.0! ";9! <)-*-,-1I! F-*5! ,5--D&! *5&!
:e/9! 0$*$! ,5$..&1I! :e/9!%'11! ,5--D&! D-G&! -+! '*D! :;;9!G&GF&)!
1'.K!$D!'*D!0$*$!,5$..&18!

J)-G!*5&!+'6#)&!$F-B&I!'*!,$.!5$B&!+-#)!0$*$!,5$..&1!+-)!:e/98!!

45&!,5$..&1!3^EZ^I!#D#$117!%&!%'11!G$K&! '*!$D!$!5&$)*!F&$*! 1'.K8!45'D!
,5$..&1! ,$.! F&! D&*!%'*5! <$)$G&*&)! u*)$.D+&)E-.17v! *-! D<&,'+7! *5'D! 1'.K!
D5-#10!$,*!$D!5&$)*!F&$*!1'.K8!J-)!:e/9!$.0!";9I!'*!%'11!,5--D&!D#,5!
5&$)*! F&$*! 1'.K! ,5$..&1! $D! 0$*$! ,5$..&1! <)&+&)&.,&I! $.0! D#,5! 1'.K!
#D#$117!$)&!-.17!#D&0!*-!*)$.D<-)*!:e/9!$.0!";9!*)$++',I!.-!F#D'.&DD!
*)$++',8! ?-! %5&.! D#,5! $! 5&$)*! F&$*! 1'.K! 'D! 0-%.I! '*! %'11! .-*! ,$#D&!
:e/9ND!D*$*#D!,5$.6&I!F&,$#D&!:e/9!,$.!,5--D&!-*5&)!:;;9ND!1'.K!
*-!$,*! $D!0$*$! ,5$..&1D8!45'D! +&$*#)&!$'GD! *-! 'G<)-B&! *5&! D*$F'1'*7! -+!
*5&!D7D*&G8!
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@.!G$D*&)hF$,K#<!G-0&I! '+!J')&%$11!3! 'D!*5&!G$D*&)!0&B',&I! '*!*$K&D!#<!
$11! 0$*$! *)$.DG'DD'-.! *$DK!$.0!G$.7!07.$G',! D&DD'-.!&.*)'&D!$)&! D&*!
#<!-.!'*p!+')&%$11!Z!'D!*5&!F$,K#<!0&B',&I!.-!0$*$!<$DD&D!*5)-#65!'*8!
O5&.!&))-)D!-,,#)!-.!J')&%$11!3!-)!-.!$DD-,'$*&0!1'.KDI!+')&%$11!Z!%'11!
F&,-G&! *5&! G$D*&)! +')&%$11! $.0! F&6'.! *-! *)$.D+&)! 0$*$8! "-%&B&)I! '+!
*5&)&! 'D! .-! F$,K#<! D&DD'-.! &.*)7! $.0! ,-.+'6#)$*'-.! ,-GG$.0! -.!
+')&%$11! Z! F&+-)&! *5&! D*$*&! D%'*,5I! $11! D&DD'-.D! *5$*! 5$B&! <$DD&0!
*5)-#65!+')&%$11!3!F&+-)&!%'11!F&!0'D,-..&,*&0!$D!$!)&D#1*!-+!G'DG$*,5!
$.0!D&)B',&D!%'11!F&!'.*&))#<*&08!
@.!-)0&)!*-!G$K&!*5&!F$,K#<!+')&%$11!DG--*517!*$K&!-B&)!%-)K!+)-G!*5&!
G$D*&)! +')&%$11! %5&.! *5&!G$D*&)! +')&%$11! F)&$KD! 0-%.I! F$,K#<! -+! *5&!
,-.+'6#)$*'-.! ,-GG$.0D! $.0! D*$*&! '.+-)G$*'-.! F&*%&&.! *5&! G$D*&)!
+')&%$11!$.0!*5&!F$,K#<!+')&%$11!$)&!.&,&DD$)78!
"#$%&'! ;&0#.0$.,7! 9)-*-,-1! V";9W! 'D! 0&B&1-<&0! +-)! *5'D! <#)<-D&8!
";9! 'D! *)$.DG'**&0! -B&)! :e/9! <$,K&*D! -.! 0$*$! ,5$..&1D! '.! :;;9!
G$.$6&G&.*!6)-#<8!
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O5&.!*5&!D*$*&!-+!*5&!:;;9!G$.$6&G&.*!6)-#<!,5$.6&DI!*5&!D7D*&G!
.-*'+'&D! ";9! $.0! *5&! <)'G$)7! -)! D&,-.0$)7! ,-.+'6#)$*'-.! 0&B',&! *-!
,5$.6&! *5&')! D*$*&D8! @.! $00'*'-.I! *5&! D*$*&! -+! *5&!:;;9!G$.$6&G&.*!
6)-#<! 'D! $++&,*&0! F7! *5&! ";9! D*$*&8! O5&.! *5&! D*$*&! -+! *5&! :;;9!
F$,K#<! 6)-#<! ,5$.6&DI! *5&! :;;9! G$.$6&G&.*! 6)-#<! 0&*&)G'.&D!
%5&*5&)!*-!,5$.6&!*5&!D*$*&D!-+!*5&!+-11-%'.6!&1&G&.*DQ!
:;;9!G$.$6&G&.*!6)-#<!
";9!
9)'G$)7!$.0!D&,-.0$)7!,-.+'6#)$*'-.!0&B',&D!

!
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45&!:e/9!G&,5$.'DG!,$.!5&1<!)&$1'P&!$,*'B&hD*$.0F7!F$,K#<8!
T-$0! F$1$.,'.6I! $1D-! ,$11&0! G#*#$1! F$,K#<I! 'D! *5&! <)-,&DD! -+!
0'D*)'F#*'.6! *)$++',! -B&)! *)$.DG'DD'-.! 1'.&D! D-! *5$*! *5&7! ,$))7!
$<<)-M'G$*&17!*5&!D$G&!0&.D'*7!-+!*)$++',8!45&!*%-!d?e!%-)K'.6!'.!1-$0!
F$1$.,'.6! G-0&! $)&! F-*5! +#.,*'-.$1! '.! <)-,&DD'.6! D&)B',&D8!O5&.! $!
+$'1#)&! -,,#)D! '.! *5&!G$D*&)! +')&%$11I! *5&! F$,K#<! +')&%$11! 'GG&0'$*&17!
D&)B&D! $D! *5&! G$D*&)! -.&! $.0! *)$++',! 'D! 0'B&)*&0! *-! *5$*! +')&%$11I!
&.D#)'.6!D&)B',&!,-.*'.#'*7!$.0!$B$'1$F'1'*78!
?'.,&!*5&!*%-!+')&%$11D!$,*!$D!F$,K#<!0&B',&!+-)!&$,5!-*5&)I!*5&!&++&,*!
-+! *5&! 1-$0!F$1$.,'.6!G&,5$.'DG! 'D!&L#'B$1&.*! *-!)#..'.6! *%-!D&*D!-+!
G$D*&)hF$,K#<! G&,5$.'DG8! 45&)&+-)&I! *5&)&! $)&! *%-! :;;9!
G$.$6&G&.*D! 6)-#<D! -.! &$,5! +')&%$118! 45&! +-11-%'.6! &M$G<1&!
$DD#G&D! *5$*! *5&!/$D*&)!G$.$6&G&.*!6)-#<! -.! *5&!d?e!3!$.0! *5&!
?1$B&!G$.$6&G&.*! 6)-#<! -.! *5&!d?e!Z! ,-.D*'*#*&! $!G$D*&)hF$,K#<!
G&,5$.'DGI!$.0!*5&!D1$B&!G$.$6&G&.*!6)-#<!-.!*5&!d?e!3!$.0!*5&!
/$D*&)! G$.$6&G&.*! 6)-#<! -.! *5&! d?e! Z! +-)G! *5&! -*5&)! D&*! -+!
G$D*&)hF$,K#<!G&,5$.'DG8!
!
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d?e!3!$,*D!$D!G$D*&) d?e!Z!$,*D!$D!F$,K#<I!F-*5!%-)K'.6!#.0&)!
)-#*&!G-0&8!
U&*%-)K'.6!$D!+-11-%D !
45&! .&*%-)K! D&6G&.*! *5$*! .&&0D! *-! F&! <)-*&,*&0! 'D! SR8SRR8SR8Rh2^I!
%5',5! 'D! ,-..&,*&0! %'*5! +')&%$11! '.*&)+$,&! e'6$F'*c*5&).&*! ShRhRI! $.0!
F&1-.6D!*-!*5&!4)#D*!P-.&8!
cM*&).$1! .&*%-)K! ,-..&,*&0! %'*5! +')&%$11! '.*&)+$,&! e'6$F'*c*5&).&*!
=hRhRI!F&1-.6D!*-!*5&!d.*)#D*!P-.&!
";9!F$,K#<!'.*&)+$,&!e'6$F'*c*5&).&*!2hRhR!F&1-.6D!*-!*5&!C/H!P-.&!!
45&! ,-..&,*'-.! -+! 4)#D*! $.0! d.*)#D*! P-.&! #D&)D! $.0! *5&! +')&%$11! 'D!
$,5'&B&0!B'$!$!D%'*,58!
@9!$00)&DD'.6!'D!$D!+-11-%D !
45&!:;;9!@9!$00)&DD!-+!4)#D*!'D!SR8SRR8SR8S8!!
45&!:;;9!@9!$00)&DD!-+!d.*)#D*!'D!2R28=\8SR8S8!!
45&!:;;9!@9!$00)&DD!-+!C/H!'D!SR8SRR82R8S8!
d?e!3!
ecShRhR SR8SRR8SR82h2^ ec2hRhR SR8SRR82R82h2^ ec=hRhR
2R28=\8SR82h2^!
d?e!Z!
ecShRhR SR8SRR8SR8=h2^ ec2hRhR SR8SRR82R8=h2^ ec=hRhR
2R28=\8SR8=h2^!
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q!300!'.*&)+$,&!e'6$F'*c*5&).&*!ShRhR!'.*-!4)#D*!P-.&!
Xd?e2SRRY!7/,358??)A-03)2,:42)
Xd?e2SRREP-.&E*)#D*Y!8>>)/023,7893)S/18@/2'2J3,032)DTFTF)
Xd?e2SRREP-.&E*)#D*Y!U:/2)

q!300!'.*&)+$,&)e'6$F'*c*5&).&*!=hRhR!'.*-!d.*)#D*!P-.&!
Xd?e2SRRY)7/,358??)A-03):02,:42)
Xd?e2SRREP-.&E#.*)#D*Y)8>>)/023,7893)S/18@/2'2J3,032)ITFTF)
Xd?e2SRREP-.&E#.*)#D*Y)U:/2!!
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q!300!'.*&)+$,&!e'6$F'*c*5&).&*!2hRhR!*-!C/H!P-.&!
Xd?e2SRRY!7/,358??)A-03)>*A)
Xd?e2SRREP-.&E0GPY!8>>)/023,7893)S/18@/2'2J3,032)VTFTF)
Xd?e2SRREP-.&E0GPY!U:/2!!

(-.+'6#)&!d?e!Z!!
/-D*! -+! *5&! ,-.+'6#)$*'-.! -+! d?e! Z! D'G'1$)! %'*5! d?e! 3I! *5&!
0'++&)&.,&!$D!+-11-%DQ!

45&!@9!$00)&DD!-+!'.*&)+$,&!'D!0'++&)&.*!
d?e! ZND! ! :;;9! G$.$6&G&.*! 6)-#<! D5-#10! ,5--D&!
?1$B&!

!
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3+*&)! d?e! 3! $.0! d?e! Z! F-*5! &.$F1&! $#*-! ";9! $.0! <&)G'*! *5&!
5&$)*F&$*! ,-GG#.',$*'-.8! 45&! ,-.+'6#)$*'-.! -.! *5&!G$D*&)! ";9! %'11!
$#*-G$*',$117!F$,K&0!#<!*-!*5&!D1$B&!";9!+')&%$11I!*5&)&!'D!.-!.&&0!*-!
,-.+'6#)&! *5&! D1$B&! ";9! +')&%$11I! $D! *5&! D7D*&G! +-)F'0D! *5&!
,-.+'6#)$*'-.!-+!D-G&!D7D*&G!,-GG$.0D8!
J,+) 8:2-%4<09) 9-07/1Q! 45'D! ,-GG$.0! 'D! *5&! D*$)*#<! ,-.+'6#)$*'-.!
,-GG$.0!$#*-G$*',!F$,K#<8!45'D!*'G&!*5)-#65!*5&!y0'D<1$7!,#))&.*N!'*!'D!
<-DD'F1&! *-! D&&! '.! +')&%$11! 3I! *5&! ,-.+'6#)$*'-.! -+! *5&! 3(T!
D7.,5)-.'P$*'-.!*-!+')&%$11!Z8!
!
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(5&,K! *5&! D*$*#D! -+! :;;9! F7! #D'.6! u>/4+?8<) .,,+v! -.! d?e! 3I! *5&!
'.+-)G$*'-.!D5-%D!$D!+-11-%DQ!
";9w/Xd?e2SRRY!>/4+?8<).,,+!!

e'6$F'*c*5&).&*ShRhR!̀ !:')*#$1!;-#*&)!S!!
D*$*&!Q!/$D*&)!!
:')*#$1!@9!Q!SR8SRR8SR8S!!
:')*#$1!/3(!Q!RRRRE]&RRERSRS!!
9)'G$)7!@9!Q!SR8SRR8SR82!!
9)'-)'*7;#.!Q!SRR!!
9)'-)'*7(-.+'6!Q!SRR!!
/$D*&)9)'-)'*7!Q!SRR!!
9)&&G<*!Q![c?!!
C&1$7!4'G&!Q!R!!
4'G&)!Q!S!!
3#*5!47<&!Q!UAUc!!
(5&,K!44T!Q![c?!!

e'6$F'*c*5&).&*=hRhR!̀ !:')*#$1!;-#*&)!2!
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!
D*$*&!Q!/$D*&)!!
:')*#$1!@9!Q!2R28=\8SR8S!
:')*#$1!/3(!Q!RRRRE]&RRERSR2!
9)'G$)7!@9!Q!2R28=\8SR82!!
9)'-)'*7;#.!Q!SRR!!
9)'-)'*7(-.+'6!Q!SRR!!
/$D*&)9)'-)'*7!Q!SRR!!
9)&&G<*!Q![c?!!
C&1$7!4'G&!Q!R!!
4'G&)!Q!S!!
3#*5!47<&!Q!UAUc!!
(5&,K!44T!Q![c?!!

e'6$F'*c*5&).&*=hRhR!̀ !:')*#$1!;-#*&)!2!!
D*$*&!Q!/$D*&)!!
:')*#$1!@9!Q!2R28=\8SR8S!
:')*#$1!/3(!Q!RRRRE]&RRERSR2!!
9)'G$)7!@9!Q!2R28=\8SR82!!
9)'-)'*7;#.!Q!SRR!!
9)'-)'*7(-.+'6!Q!SRR!!
/$D*&)9)'-)'*7!Q!SRR!!
9)&&G<*!Q![c?!!
C&1$7!4'G&!Q!R!!
4'G&)!Q!S!!
3#*5!47<&!Q!UAUc!!
(5&,K!44T!Q![c?!!

!
!
!

!
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d?e! 3! $.0! d?e! Z! ,5--D&! 1-$0! D5$)'.6! .&*%-)K'.6I! F-*5! %-)K'.6!
#.0&)!)-#*&!G-0&8!
U&*%-)K'.6!$D!+-11-%D !

45&! .&*%-)K! D&6G&.*! *5$*! .&&0! *-! F&! <)-*&,*&0! 'D!
SR8SRR8SR8Rh2^I! ! 'D! ,-..&,*&0! %'*5! +')&%$11! '.*&)+$,&!
e'6$F'*c*5&).&*!ShRhR!$.0!F&1-.6D!*-!*5&!4)#D*!P-.&8!
cM*&).$1! .&*%-)K! 'D! ,-..&,*&0! %'*5! +')&%$11! '.*&)+$,&!
e'6$F'*c*5&).&*!=hRhR!$.0!F&1-.6D!*-!*5&!d.*)#D*!P-.&!
";9! F$,K#<! '.*&)+$,&! e'6$F'*c*5&).&*! 2hRhR! F&1-.6D! *-! *5&!
C/H!P-.&!!
45&!,-..&,*'-.!-+!4)#D*!$.0!d.*)#D*!P-.&!#D&)D!$.0!*5&!+')&%$11!
'D!$,5'&B&0!B'$!$!D%'*,5!

@9!$00)&DD'.6!'D!$D!+-11-%D !
4)#D*!P-.&!:;;9!B')*#$1!@9!$00)&DD !

:;;9!S SR8SRR8SR8S :;;9!^ SR8SRR8SR82!!
d.*)#D*!P-.&!:;;9!B')*#$1!@9!$00)&DD !

:;;9!2! 2R28=\8SR8S :;;9!] 2R28=\82R82!!
C/H!P-.&!:;;9!B')*#$1!@9!$00)&DD !

:;;9!= SR8SRR82R8S :;;9!i SR8SRR82R82!
d?e!3!

!
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ecShRhR SR8SRR8SR8=h2^ ec2hRhR SR8SRR82R8=h2^
ec=hRhR 2R28=\8SR8=h2^!

d?e!Z!
ecShRhR SR8SRR8SR8^h2^ ec2hRhR SR8SRR82R8^h2^
ec=hRhR 2R28=\8SR8^h2^!

!
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A.!d?e!3!#D'.6!!>/4+?8<).,,+)!,-GG$.0I!,5&,K!*5&!:;;9!D*$*#D!$.0!
'.+-)G$*'-.8!
";9w/Xd?e2SRRY0'D!B))<!!

e'6$F'*c*5&).&*=hRhR!̀ !:')*#$1!;-#*&)!2!
!!!!D*$*&!Q!/$D*&)!!
!!!!:')*#$1!@9!Q!2R28=\8SR8S!
!!!!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
!!!!/$D*&)9)'-)'*7!Q!SRR!
!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
!!e'6$F'*c*5&).&*=hRhR!̀ !:')*#$1!;-#*&)!]!
!!!!D*$*&!Q!Z$,K#<!!
!!!!:')*#$1!@9!Q!2R28=\8SR82!
!!!!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
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!!!!/$D*&)9)'-)'*7!Q!SRR!
!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
e'6$F'*c*5&).&*2hRhR!̀ !:')*#$1!;-#*&)!=!!
!!!!D*$*&!Q!/$D*&)!!
!!!!:')*#$1!@9!Q!SR8SRR82R8S!
!!!!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
!!!!/$D*&)9)'-)'*7!Q!SRR!
!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
!!e'6$F'*c*5&).&*2hRhR!̀ !:')*#$1!;-#*&)!i!
!!!!D*$*&!Q!Z$,K#<!!
!!!!:')*#$1!@9!Q!SR8SRR82R82!
!!!!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
!!!!/$D*&)9)'-)'*7!Q!SRR!
!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
!!e'6$F'*c*5&).&*ShRhR!̀ !:')*#$1!;-#*&)!S!
!!!!D*$*&!Q!/$D*&)!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!:')*#$1!@9!Q!SR8SRR8SR8S!
!!!!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
!!!!/$D*&)9)'-)'*7!Q!SRR!
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!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
!e'6$F'*c*5&).&*ShRhR!`!:')*#$1!;-#*&)!^!
!!!!D*$*&!Q!Z$,K#<!!
!!!!:')*#$1!@9!Q!SR8SRR8SR82!
!9)'-)'*7;#.!Q!SRR!
!!!!9)'-)'*7(-.+'6!Q!SRR!
!!!!/$D*&)9)'-)'*7!Q!SRR!
!!!!9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!4'G&)!Q!S!
!!!!3#*5!47<&!Q!UAUc!
!!!!(5&,K!44T!Q![c?!
!

!
!

!
!
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45&!#<1-$0!$.0!0-%.1-$0!0&B',&D!$)&!$11!1$7&)!2!D%'*,5&DI!$.0!+')&%$11!
,5--D&!G$D*&)hF$,K#<!.&*%-)K'.6!G-0&8!
45&! #<1-$0! $.0! 0-%.1-$0! D&)B',&! <-)*! 'D! #.0&)! 1$7&)! 2!G-0&I! 5&$)*!
F&$*!,-GG#.',$*'-.!<-)*! 'D!#.0&)! 1$7&)!=!G-0&I!$.0!*5&!*%-!+')&%$11D!
F#'10!$!0#$1!D7D*&G8!
d?e! 3! eRhRhRI! eRhRhSI! eRhRh2! F&1-.6D! *-! )&1$*&0! 4)#D*I! C/H! $.0!
d.*)#D*! P-.&I! 5&$)*F&$*! '.*&)+$,&! ! ecRhRhSND! ! @9! $00)&DD! 'D!
SR8SRR82R82h2^I!:;;9!B')*#$1!@9!$00)&DD!'D!SR8SRR82R8Sh2^! !
d?e! Z! eRhRhRI! eRhRhSI! eRhRh2! F&1-.6D! *-! )&1$*&0! 4)#D*I! C/H! $.0!
d.*)#D*! P-.&I! 5&$)*F&$*! '.*&)+$,&! ecRhRhSND! ! @9! $00)&DD! 'D!
SR8SRR82R8=h2^I!:;;9!B')*#$1!@9!$00)&DD!'D!SR8SRR82R8Sh2^8!
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45&!,-.+'6#)$*'-.!-+!d?e!Z!G-D*!D'G'1$)!%'*5!d?e!3I!*5&!0'++&)&.,&!'D!
$D!+-11-%DQ!

45&!'.*&)+$,&!@9!$00)&DD!-+!d?e!Z!'D!0'++&)&.*!%'*5!d?e!38!
A.!d?e!Z!*5&!?1$B&!:e/9!*)$,K!:T3U8!
!
($#*'-.Q! ";9! F$,K#<! ,5$..&1! '.*&)+$,&! ,$.N*! F&! $! 1$7&)! 2!
'.*&)+$,&!-)!:T3U@J!'.*&)+$,&8!!!
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A.!d?e!3!F7!#D'.6!,-GG$.0!>/4+?8<).,,+I!*-!,5&,K!*5&!D*$*#D!-+!:;;9!
";9w/Xd?e2SRRY0'D!B))<!!

e'6$F'*c*5&).&*RhRhS!̀ !:')*#$1!;-#*&)!S!
!!!!! D*$*&!Q!/$D*&)!!

!!!! :')*#$1!@9!Q!SR8SRR82R8S!
!!!!! 9)'-)'*7;#.!Q!SRR!

!!!! 9)'-)'*7(-.+'6!Q!SRR!
!!!!! /$D*&)9)'-)'*7!Q!SRR!

!!!!! 9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!! 4'G&)!Q!S!

!!!!! 3#*5!47<&!Q!UAUc!
!!!!! (5&,K!44T!Q![c?!

A.!d?e!Z!F7!#D'.6!,-GG$.0!>/4+?8<).,,+I!*-!,5&,K!*5&!D*$*#D!-+!:;;9!
";9w?Xd?e2SRRY0'D!B))<!

e'6$F'*c*5&).&*RhRhS!̀ !:')*#$1!;-#*&)!S!
!!!! D*$*&!Q!Z$,K#<!!

!!!!! :')*#$1!@9!Q!SR8SRR82R8S!
!!!! 9)'-)'*7;#.!Q!SRR!

!! 9)'-)'*7(-.+'6!Q!SRR!
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! /$D*&)9)'-)'*7!Q!SRR!
!!!!! 9)&&G<*!Q![c?!!!C&1$7!4'G&!Q!R!
!!!!! 4'G&)!Q!S!
!!!!! 3#*5!47<&!Q!UAUc!
!!!!! (5&,K!44T!Q![c?!
!
!
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3.D%&)Q!
S !
?*$*&!,-.D'D*&.,7!G$.$6&G&.*!
9)&&G<*'-.!G$.$6&G&.*!
(5$..&1!G$.$6&G&.*!
2 !
;-#*&!G-0&EG$D*&)hF$,K#<!
;-#*&!G-0&E1-$0!D5$)'.6!
(-G<-D'*&E/$D*&)hF$,K#<!
(-G<-D'*&E1-$0D5$)'.6!
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K->:?3))V
)))))))))))))))))))!M)P39J0-?-1<
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"3!G&$.D!*5$*!$!<)-0#,*!-)!D7D*&G!'D!5'6517!)&1'$F1&8!!
45&!.&*%-)K!%'*5!"3!5$D!*5&!+-11-%'.6!+&$*#)&DQ!.-!+)&L#&.*!+$#1*D!$.0!!
+$D*!)&,-B&)78!45&!)&1'$F'1'*7!-+!$!<)-0#,*!-)!D7D*&G!'D!G&$D#)&0!F7!*%-!!
'.0&M&DI!/4ZJ!$.0!/44;8!/4ZJ!)&+&)D!*-!5-%!1-.6!$!,-G<-.&.*!-)!!
0&B',&!,$.!%-)K!.-)G$117I!$.0!G&$D#)&0!'.!5-#)D8!/44;!)&+&)D!*-!5-%!!
1-.6!$!,-G<-.&.*!-)!0&B',&!,$.!)&,-B&)!$+*&)!$!+$#1*!-,,#)D8!@.!F)-$0!!
D&.D&I!/44;!'.B-1B&D!0&B',&!G$.$6&G&.*!$.0!,#D*-G&)!D&)B',&8!@*!'D!!
$.!'G<-)*$.*!'.0&M!-+!0&B',&!G$'.*&.$.,&8!45&!)&1'$F'1'*7!-+!,$))'&)E,1$DD!!
0&B',&D!G#D*!F&!&L#'B$1&.*!*-!-)!5'65&)!*5$.!bb8bbbz8!45$*!'D!*-!D$7I!!
*5&!,$))'&)E,1$DD!0&B',&!G#D*!F&!$F1&!*-!%-)K!.-)G$117!'.!bb8bbbz8!!
45&!+$#1*D!,$..-*!1$D*!G-)&!*5$.!]82]i!G'.#*&D!<&)!7&$)8!
!
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45&!+-)G#1$!-+!$B$'1$F'1'*7!'D!$D!+-11-%DQ!
3B$'1$F'1'*7!m!/4ZJ!h!V/4ZJ!l!/44;W!-)!S!h!3B$'1$F'1'*7!m!S!l!/44;!h!
/4ZJ!
45&!$B$'1$F'1'*7!,$.!F&!'G<)-B&0!F7!'.,)&$D'.6!/4ZJ!$.0!)&0#,'.6!/44;8!
!
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U-.&!?*-<!J-)%$)0'.6!VU?JW!'D!$!5'6517E)&1'$F1&!*&,5.-1-678!!
@*!&.D#)&D!*5&!#.'.*&))#<*&0!+-)%$)0'.6!-+!0$*$!%5&.!$!+$#1*!-,,#)D!!
-.!*5&!,-.*)-1!1$7&)!-+!*5&!)-#*&)8!?-!*5&!K&7!D&)B',&D!-.!*5&!!
.&*%-)K!$)&!.-*!$++&,*&0!F7!*5&!+$#1*D8!3!+$#1*!G$7!-,,#)!-.!*5&!!
)-#*&)!,-.*)-1!1$7&)!%5&.!*5&!)-#*&)!'D!+$#1*7!-)!)&D*$)*&0!0#&!*-!!
D-+*%$)&!-)!5$)0%$)&!+$#1*I!-)!%5&.!*5&!$,*'B&hD*$.0F7!D%'*,5-B&)!!
-,,#)D!0#&!*-!*5&!)#..'.6!-+!,-.+'6#)$*'-.!,-GG$.0D!0#)'.6!*5&!!
D-+*%$)&!#<6)$0&8!45&!)-#*&)!+$#1*!G&.*'-.&0!5&)&!)&+&)D!*-!*5&!!
)&D&**'.6!-+!*5&!G$'.!,-.*)-1!F-$)0!-+!*5&!)-#*&)!$.0!%'*5!*5&!!
$,*'B&hD*$.0F7!D%'*,5-B&)8!e&.&)$117I!%5&.!$!)-#*&)!'D!+$#1*7I!!
*5&!.&'65F-)!-.!*5&!<)-*-,-1!1$7&)!,$.!0&*&,*!*5$*!*5&!.&'65F-)!!
)&1$*'-.D5'<!'D!C-%.8!3+*&)!$!,&)*$'.!<&)'-0I!*5&!)&1$*'-.D5'<!'D!d<8!!
45'D!'D!,$11&0!.&'65F-)!+1$<<'.68!?#,5!.&'65F-)!+1$<<'.6!%'11!1&$0!!
*-!)-#*&!+1$<<'.68!3D!$!)&D#1*I!*5&!F1$,K!5-1&!-,,#)D!-.!*5&!!
)&D*$)*&0!)-#*&)!-)!0$*$!F7<$DD8!45&!)&1'$F'1'*7!-+!*5&!.&*%-)K!%'11!!
0&,1'.&8!45&!<#)<-D&!-+!U?J!'D!*-!D-1B&!*5&!<)-F1&G!-+!)-#*&!+!
1$<<'.68!45&!+-11-%'.6!)&L#')&G&.*D!D5-#10!F&!D$*'D+'&0Q!!
"$)0%$)&!)&L#')&G&.*Q!C#$1!G$'.!,-.*)-1!F-$)0D!$)&!<)-B'0&08!!
!
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A.&!'D!$,*'B&!$.0!*5&!-*5&)!'D!D*$.0F78!O5&.!*5&!$,*'B&!F-$)0!'D!!
)&D*$)*&0I!*5&!-*5&)!-.&!F&,-G&D!$,*'B&8!45&!0'D*)'F#*&0!D*)#,*#)&!'D!
$0-<*&08!45$*!'DI!0$*$!!+-)%$)0'.6!'D!D&<$)$*&0!+)-G!,-.*)-18!3!D<&,'$1!
1'.&!,$)0!VT9dW!'D!!#D&0!+-)!0$*$!+-)%$)0'.68!
?-+*%$)&!)&L#')&G&.*Q!O5&.!*5&!$,*'B&!F-$)0!%-)KDI!'*!F$,KD!#<!!
*5&!0$*$!1'K&!,-.+'6#)$*'-.!0$*$!$.0!'.*&)+$,&!D*$*#D!*-!*5&!!
D*$.0F7!F-$)08!@+!D%'*,5-B&)!-,,#)DI!
*5&!T9d!%'*5!'*D!'.*&)+$,&D!D*'11!%-)K!.-)G$117I!$.0!*5&!+-)%$)0'.6!!
&.*)7!-+!*5&!T9d!'D!.-*!0&1&*&08!
9)-*-,-1!)&L#')&G&.*Q!45&!.&*%-)K!<)-*-,-1D!1'K&!A?9JI!@?E@?I!!
Ze9I!TC9I!$.0!;?:9!,$.!F&!&M*&.0&0!*-!D#<<-)*!e;8!
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@.!*5&!0'D*)'F#*&0!G-0&1I!*5&!)-#*&)!,-.D'D*D!-+!*5&!G$'.!,-.*)-1!!
F-$)0!$.0!*5&!T9d8!45&!G$'.!,-.*)-1!F-$)0!*$K&D!,5$)6&!-+!*5&!!
,-.*)-1!1$7&)!$.0!*5&!G$.$6&G&.*!1$7&)I!+-)!&M$G<1&I!)-#*&!!
1&$).'.6I!)-#*&!,$1,#1$*'-.I!$.0!/9T?!T?9!D&*#<8!45&!T9d!*$K&D!!
,5$)6&!-+!*5&!D<&,'+',!D&)B',&DI!+-)!&M$G<1&I!@9!<$,K&*!+-)%$)0'.6I!!
/9T?!<$,K&*!D%'*,5'.6I!$.0!>-?!6#$)$.*&&8!3D!D5-%.!'.!*5&!!
$F-B&!+'6#)&I!*5&!G$'.!,-.*)-1!F-$)0!-+!*5&!5'65E&.0!)-#*&)!!
<)-B'0&D!*5&!)&0#.0$.,7!F$,K#<!G&,5$.'DGI!.$G&17I!0#$1!G$'.!!
,-.*)-1!F-$)0D8!A.&!'D!,$11&0!3/ZI!'.!)#..'.6!D*$*&p!$.-*5&)!'D!!
,$11&0!?/ZI!'.!D*$.0F7!D*$*&8!O5&.!*5&!$,*'B&!F-$)0!'D!)#..'.6I!!
@*!F$,KD!#<!$11!*5&!D*$*',!,-.+'6#)$*'-.!'.+-)G$*'-.!$.0!D-G&!-+!!
*5&!07.$G',!'.+-)G$*'-.!*-!*5&!D*$.0F7!F-$)08!45&!,-.+'6#)$*'-.!!
0$*$!-.!*5&!D*$.0F7!F-$)0!$.0!*5&!$,*'B&!F-$)0!,$.!F&!!
D7.,5)-.'P&08!O5&.!$!+$#1*!-,,#)D!-.!*5&!G$'.!,-.*)-1!F-$)0!0#&!!
*-!5$)0%$)&!-)!D-+*%$)&!+$#1*I!*5&!?/Z!*$K&D!-B&)!$D!$.!3/ZI!!
$.0!*5&.!)&D*$)*!*5&!,-.*)-1!1$7&)!$.0!*5&!G$.$6&G&.*!1$7&)8!!
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@.!$00'*'-.I!*5&!D7D*&G!$0-<*D!*5&!0'D*)'F#*&0!D*)#,*#)&!'.!%5',5!!
*5&!,-.*)-1!$.0!+-)%$)0'.6!$)&!D&<$)$*&0I!D-!*5&!T9d!'D!.-*!!
)&D*$)*&0!0#)'.6!*5&!$,*'B&hD*$.0F7!D%'*,5-B&)8!45&!+-)%$)0'.6!!
&.*)7!-+!*5&!T9d!'D!K&<*!$.0!*5&!D&)B',&!,$.!D*'11!F&!+-)%$)0&08!
!
!
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In this example, there is only one router RTA in the LAN, which is used 
as the gateway by all the PCs. There is no redundancy provided, so if 
RTA fails then all the PCs will lose access to the Internet. 
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VRRP is designed to provide a virtual router on a LAN. 
In this case: 
There are two routers (RTA and RTB) on this LAN, RTA has physical 
IP address 10.1.1.251/24; RTB has physical IP address 10.1.1.252/24. 
RTA and RTB are configured to be associated with the same Virtual 
Router. This Virtual Router has a virtual IP address 10.1.1.254. All the 
PCs on this LAN can use the virtual IP address 10.1.1.254 as the 
default gateway, regardless the physical IP addresses of the two 
routers. 
VRRP elects one router from the VRRP routers as the Master, and the 
Master processes all the packets sent to the virtual IP address. If the 
Master is down, VRRP elects a new Master from other VRRP routers. 
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A Virtual Router is identified by both Virtual Router ID and associated 
Virtual IP Address. Multiple Virtual Routers could be configured on the 
same interface. A Virtual Router ID (VRID) is the identifier of a Virtual 
Router. Configurable item in the range 1-255 (decimal). The Virtual 
Router IDs configured on all the VRRP routers belonged to the same 
virtual group must be the same. A Virtual Router can be associated 
with more than one Virtual IP Addresses, however the Virtual IP 
Addresses configured for the VRRP routers belonged to the same 
Virtual Router should be the same. In VRP, If VRRP routers with the 
same VRIDs but different virtual IP addresses; or alternatively with 
same IP address but different VRIDs, they are regarded as different 
Virtual Routers. 
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By default, the ICMP - Echo message sent to the Virtual IP address will 
not be responded, even by the Master router. In the Master, under 
system view, the following commands could be used to enable or 
disable the function by which the ICMP -Echo message sent to Virtual 
IP address will be responded. 
vrrp ping-enable 
undo vrrp ping-enable 
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Master: The VRRP router that is assuming the responsibility of 
forwarding packets sent to the IP address associated with the virtual 
router, and answering ARP requests for these IP addresses.  
Backup: The set of VRRP routers available to assume forwarding 
responsibility for a virtual router should the current Master fail.  
The election of Master is based on the value of Priority. For the same 
interface, different Priority values could be assigned to different 
associated virtual routers. 
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Config Priority The configured Priority, the default value is 100.  
Run Priority The Priority used when the protocol is running; usually it 
is the same as Config Priority. 
The Priority is in the range of 0-255. The value 255 is reserved for the 
IP address owner; and the VRRP packet with Priority 0 is used to 
trigger the immediate changeover from Backup to Master. 
In this case: 
Since the priority of RTA is 100, which is lower than the priority 200 of 
RTB, RTB will be the Master while RTA is the Backup. 
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In this case: 
There is a VRRP router that has the virtual router's IP address as real 
interface address. Such a router is called the IP Address Owner. 
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No matter what Config Priority is, the Run Priority of IP address owner 
is always 255. The IP address owner is always the Master.  
Although the configured priority value of RTB is higher than that of 
RTA, the RTB is still the Backup, since its Run Priority is lower than 
that of RTA. Hence, when it comes to the election of Master, the 
contributing factor is the value of Run Priority instead of Config Priority. 
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When the Master stops running VRRP, it will immediately send a 
VRRP advertisement with the value of 0 in Priority field. When the 
Backup receives such an advertisement, it will change from the 
Backup to Master state immediately. 
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In this case: 
There are two routers in this LAN, RTA and RTB. A single Virtual 
Router is to be configured, with VRID 1 and Virtual IP Address 
10.1.1.254. The Priority of RTB is to be configured as 200, and that of 
RTA as 100, so as to make RTB the Master. 
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The VRRP is configured under the interface view. 
vrrp vrid virtual-router-ID virtual-ip virtual-address 
undo vrrp vrid virtual-router-ID virtual-ip [ virtual-address ] 
virtual-router-ID The identifier of Virtual Router, in the range of 1-255. 
virtual-address Virtual IP address. 
By default, if the Priority of virtual router is not designated, the default 
value is 100. 
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The VRID and Virtual IP Address should be the same as configured on 
RTA.  
vrrp vrid virtual-router-ID priority priority-value 
undo vrrp vrid virtual-router-ID priority 
virtual-router-ID The identifier of Virtual Router, in the range of 1-255. 
priority-value The value of Priority, with configured range from 1 to 
254. 
When configuring the priority, the VRID should be specified.  
Different Virtual Routers can be configured with different Priority 
values. 
 

HCDP-IENP Module 2 HA Technology 

HUAWEI TECHNOLOGIES HC SeriesPage200



In this case: 
There are two routers on the LAN. Two Virtual Routers are to be 
configured. One of them is with VRID 1 and Virtual IP Address 
10.1.1.100; the other with VRID 2 and Virtual IP Address 10.1.1.200. 
Configuring the Priority of Virtual Router 1 as 200 on RTA while 100 on 
RTB, so that in Virtual router 1, RTA is the Master. Configuring the 
Priority of Virtual Router 2 as 200 on RTB while 100 on RTA, so that in 
Virtual router 2, RTB is the Master. 
RTA is the Master of Virtual Router 1 and the Backup of Virtual Router 
2; RTB is the Master of Virtual Router 2 and the Backup of the Virtual 
Router.  In the LAN, PCs can use different Virtual IP addresses as the 
default gateway, so as to implement traffic  sharing. 
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On RTA, configure two Virtual Routers as follows: 
Virtual Router 1: Virtual IP address 10.1.1.100, Priority as 200; 
Virtual Router 2: Virtual IP address 10.1.1.200, Priority as 100 
(default). 
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On RTB, configure two Virtual Routers as follows: 
Virtual Router 1: Virtual IP address 10.1.1.100, Priority as 100 
(default); 
Virtual Router 2: Virtual IP address 10.1.1.200, Priority as 200. 
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Version The version field specifies the VRRP protocol version of this 
packet. By now, it is fixed to 2. 
Type The type field specifies the type of this VRRP packet.  
The only packet type defined in this version of the protocol is:  
1 Advertisement. 
Virtual Rtr ID The Virtual Router Identifier (VRID) field identifies the 
virtual router this packet is reporting status for. 
Priority The priority field specifies priority of the routers who sends 
the message. 
Count IP Addrs  The number of IP addresses contained in this 
VRRP advertisement. 
Auth Type The authentication type field identifies the authentication 
method utilized. 
Adver Int The Advertisement interval indicates the time interval (in 
seconds) between ADVERTISEMENTS. The default is 1 second. 
IP Address One or more IP addresses that are associated with the 
virtual router. 
Authentication Data The password information needed for the 
authentication. 
 

HCDP-IENP Module 2 HA Technology 

HC Series HUAWEI TECHNOLOGIES Page205



Advertisement_Interval  
Time interval between ADVERTISEMENTS (seconds), the default is 1 
second. The Advertisement_Interval configured in all the VRRP routers 
associated to the same Virtual router should be the same. Or, in 
VRRP, it is regarded as the VRRP routers are associated to different 
Virtual Routers. 
Preemption Mode  
If Preemption Mode is enabled, a Backup router with higher priority 
than the current Master router will change its Backup state to Master 
state. If Preemption Mode is disabled, even though a Backup router is 
of higher priority than the current Master router, it will not change its 
Backup state to Master state, the Preemption Mode is enabled by 
default. 
Delay Time  
1 To delay the interval of Master failure. (Master_Down_Interval  
2 The delay before the Backup preempts the Master. 
The default value is 0. 
Master_Down_Interval  
(3*Advertisement_Interval) + Delay Time. 
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The Advertisement_Interval configured in all the VRRP routers 
associated to the same Virtual router should be the same. 
vrrp vrid virtual-router-ID timer advertise adver-interval undo vrrp vrid 
virtual-router-ID timer advertise virtual-router-ID The identifier of 
Virtual Router, in the range of 1-255.  
adver-interval Time interval between ADVERTISEMENTS send by 
the Master, in the range of 1-255. Default value is 1 second. In this 
example, the Advertisement_Interval is modified to 2 seconds. 
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Preemption Mode  
Controls whether a higher priority Backup router preempts a lower 
priority Master. 
vrrp vrid virtual-router-ID preempt-mode [ timer delay delay-value ] 
undo vrrp vrid virtual-router-ID preempt-mode 
virtual-router-ID The identifier of Virtual Router, in the range of 1-255. 
delay-value It is the Delay Time, in seconds, in the range of 0-255. 
the preemption mode is enabled by default, and the delay time is 0 
seconds. If the network is very busy, sometimes, the Backup cannot 
receive the Advertisement although the Master works properly. Under 
this circumstance, the Delay Time could be modified to prevent the 
Backup becoming the Master immediately, so as to reduce the network 
flapping. In the previous slide, the Advertisement_Interval is 2 
seconds. In this example, the Delay Time is configured as 2 seconds. 
Hence, the Master_Down_Interval is 3*2+2=8 seconds. 
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No Authentication 
The use of this authentication type means that VRRP protocol 
exchanges are not authenticated. The contents of the Authentication 
Data field should be set to zero on transmission and ignored on 
reception. 
Simple Text Password: 
The use of this authentication type means that VRRP protocol 
exchanges are authenticated by a clear text password. The contents of 
the Authentication Data field should be set to the locally configured 
password. 
MD5 Password: 
The use of this authentication type means the VRRP protocol 
exchanges are authenticated using MD5 encrypted message. If the 
authentication type in the received VRRP packet is different from that 
locally configured, the received VRRP packet will be discarded. 
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Three types of authentication modes are supported in VRRP:  
No Authentication, Simple Text Password, and MD5 Password. By 
default, there is no authentication. For VRRP routers associated to the 
same Virtual Router, the authentication mode and password 
information configured must be same. 
vrrp authentication-mode { md5 key | simple key } 
undo vrrp authentication-mode 
simple  Means that VRRP protocol exchanges are authenticated by a 
clear text password. 
md5 Means the VRRP protocol exchanges are authenticated using 
MD5 encrypted message. 
key Authentication word. When the authentication mode is simple, 
the key is in plain text, in the range of 1-8 bits; When the authentication 
mode is md5, the key is using MD5, if it is input in plain text, the length 
is in the range of 1-8 bits. (For example:1234567); if it is input using 
encrypted text, the length must be 24 bits. (For example: 
_(TT8F]Y\5SQ=^Q`MAF4<1!!. 
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The VRRP packet is directly encapsulated in the IP packet. 
In the IP header, the source address is the IP address of the nterface 
the packet is being sent from. The Destination Address is a IP ulticast 
address: 224.0.0.18. This is a link local scope multicast address. 
Routers MUST NOT forward a datagram with this destination address 
regardless of its TTL. The TTL MUST be set to 255. A VRRP router 
receiving a packet with the TTL not equal to 255 MUST discard it.The 
IP protocol number assigned by the IANA for VRRP is 112 (decimal). 
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The VRRP router will by default check the TTL field of IP headerin the 
received VRRP packet, and the TTL value must be 255.  
On the VRP platform, the function could be disabled by the following 
command. 
vrrp un-check ttl 
undo vrrp un-check ttl 
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Every virtual router has a virtual MAC address, in the format: 
00-00-5E-00-01-{VRID}. 
The first 5 bytes of the virtual MAC address is fixed. The final byte of 
the virtual MAC address is the VRID of the virtual router. 
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When the VRRP router sends out VRRP advertisement periodically: 
The destination MAC address is the corresponding multicast MAC 
address of the Layer 3 IP address 224.0.0.18. The source MAC 
address is the virtual MAC address of the virtual router. The virtual 
router MAC address is used as the source in all periodic VRRP 
messages sent by the Master router to enable bridge learning in an 
extended LAN, to update the MAC table of the layer 2 switch through 
which the VRRP packet is passed through, and to ensure all the 
packets sent to the virtual router could be forwarded properly by the 
switch. The type field set to be 0x0800 indicates the packet 
encapsulated in the frame is the IP packet. 
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Initialize: 
The purpose of this state is to wait for a Startup event. A Startup event 
could be triggered automatically as long as the VRRP is configured 
completely; also, if the VRRP has been already configured in some 
interface, the Startup event could be triggered by the change of 
underlying layer from bottom to top. If a Startup event is received, and 
the Priority = 255 (i.e., the router owns the IP address) associated with 
the virtual router, the state will be transitioned to Master state, and the 
router begins to send VRRP packet periodically. If a Startup event is 
received, and the Priority is not 255, the state will be transitioned to 
Backup state, and the router will begin to monitor the state of Master 
Router. 
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Backup: 
The purpose of the Backup state is to monitor the availability and state 
of the Master Router. While in this state, a VRRP router MUST do the 
following: MUST NOT respond to ARP requests for the IP address 
associated with the virtual router; MUST discard packets with a 
destination link layer MAC address equal to the virtual router MAC 
address; MUST NOT accept packets addressed to the IP address 
associated with the virtual router. 
If a Shutdown event is received, such as the deletion of relative 
configuration of VRRP, then the router stops monitoring the statre of 
Master Router and transit to the Initialize state. 
If the Master_Down_Timer is set, the state is changed to Master, and 
the VRRP advertisement begins to be sent periodically. If an 
ADVERTISEMENT is received whose Priority is Zero, the 
Master_Down_Timer is set to be Delay time. And if the Delay Time is 
0, the Master_Down_Timer will fire immediately, and state transforms  
to Master. If an ADVERTISEMENT is received whose Priority is 
greater than or equal to the local Priority; or If the Priority in the 
ADVERTISEMENT is lower than the local Priority, but Preempt_Mode 
is False, then the Master_Down_Timer will be reset to 0 and the router 
continues to monitor the state of Master Router. 
If an ADVERTISEMENT is received whose Priority is lower than the 
local Priority, and Preempt_Mode is True, then the ADVERTISEMENT 
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will be discarded. The Master_Down_Timer will be increased along the 
time. After the timer fires, the state will be changed to Master. 
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Master: 
While in the Master state the router functions as the forwarding router 
for the IP address associated with the virtual router. While in this state, 
the VRRP router must respond to ARP requests for the IP address 
associated with the virtual router and must forward packets with a 
destination link layer MAC address equal to the virtual router MAC 
address. In the Master state, the VRRP router sends out VRRP 
Advertisement periodically. After every VRRP Advertisement is sent, 
the Advertise_Timer is reset to 0. And when the Advertise_Timer fires, 
the next VRRP Advertisement will be sent. If a Shutdown event is 
received, the Advertise_Timer is canceled, a VRRP Advertisement 
with Priority 0 is sent, and the state is changed to Initialize. If an 
ADVERTISEMENT is received whose Priority is greater than the local 
Priority; or If the Priority in the ADVERTISEMENT is equal to the local 
Priority, butthe remote IP address is higher than that of local, then the  
Advertise_Timer is canceled, and a VRRP Advertisement with Priority 
0 is sent, and the state is changed to Backup. 
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In this case: 
RTB is the Master, the Virtual IP Address is 10.1.1.254, and the Virtual 
MAC Address is 00-00-5E-00-01-01. The process of sending and 
receiving ARP packets is as follows: 
PCA sends a ARP Request packet using Broadcast MAC Address as 
the Destination MAC Address, requesting the MAC Address for 
10.1.1.254. The Type field set to 0x0806 indicates this is an ARP 
packet. 
2. After that ARP Request packet is received, RTB (the Master)sends 
a ARP Response packet, using MAC Address of PCA as Destination 
MAC Address, 
while the Source MAC Address is the Virtual MAC Address (00-00-5E-
00-01-01). The Type field set to 0x0806 indicates this is an ARP 
packet. The ARP request could only be handled by the Master Router 
(RTB), instead of Backup Router (RTA). 
There are only two situations under which the virtual MAC address is 
used as the source MAC address of the sent data frame: firstly, when 
the ARP response message is sent by the Master to respond the ARP 
request of the Virtual IP address; secondly, when the periodic VRRP 
advertisement is sent by the Master. In other cases, the MAC address 
of physical interface is always used as the source MAC address. 
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In this case: 
RTA and RTB run OSPF to learn route information. VRRP is enabled 
on the Ethernet interface of RTA and RTB. The Virtual IP Address of 
the Virtual Router is 10.1.1.254, and the Virtual MAC Address is 00-00-
5E-00-01-01. Through the configuration of Priority, RTB is set to be the 
Master Router. 
When using command "ping 1.1.1.1" on PCA, a ICMP Echo Message 
is sent in which the Destination MAC is the Virtual Router' MAC 
Address, and the Destination IP address is 1.1.1.1. In routing-table of 
RTB, for the  route item to 1.1.1.1/32, the outgoing interface is the 
same as  the receiving interface of the Echo Message sent by PCA.  
Hence, after the Echo Message is received by RTB (the Master), it will 
send a Redirect Message to PCA in order to let PCA send the ICMP 
Echo Message to RTA directly. The Source IP Address of the Redirect 
Message MUST be the Virtual IP Address of the Virtual Router, since 
the PC only processes the ICMP Redirect Message sent by the 
gateway. 
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Since in the network it is possible to use the IP address of the physical 
interface of RTB as the default gateway, RTB will send two Redirect 
Messages. 
One of them uses the Virtual IP Address as the source IP address, the 
other using the IP address of the physical interface as the source IP 
address. 
Which one is useful for PCA? 
Only the ICMP Redirect Messages whose source IP address is  set to 
the Virtual IP Address is useful for PCA, because a PC can only 
process Redirect Messages sent by the Default Gateway. 
There is only one situation under which the virtual IP address is used 
as the source IP address: When the ICMP Redirect Message is sent 
by the VRRP router. In other cases, the source IP address is always 
the IP address of physical interface. 
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After the ICMP Redirect Message is processed by PCA, in the routing 
table of PCA, a new route item to destination 1.1.1.1/32 will be added. 
The next hop of the new route item is 10.1.1.251, which is the physical 
interface of RTA. 
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There are two ARP entries on PCA, one for the Virtual IP Address 
 (default gateway), the other for the IP address of the physical interface 
of RTA (10.1.1.251). 
It is because according to the routing table, the following data packets 
will be directly sent to the IP address 10.1.1.251, PCA needs request 
the MAC address of the IP address 10.1.1.251. 
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VRRP can track upstream interfaces. In this case: 
RTB is the Master Router. If the interface Ethernet 1/0 (WAN interface) 
of RTB is down, we hope RTA to be the new Master immediately. VRP 
supports such function by configuring on RTB to enable the Virtual 
Router tracking interface Ethernet 1/0. If the interface Ethernet 1/0 is 
down, the Priority of the Virtual Router would be reduced by a 
configured value to be a  new value lower than that of RTA. Hence, 
RTA will be the new  Master Router automatically. If the interface E1/0 
of RTB recovers  and works properly, the Priority of RTB will return to 
the original  value, and RTB will be the Master again. 
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The configuration of RTA is the same as that of configuring a single 
Virtual Router, by default the Priority is 100. 
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Through configuring the Priority as 200, RTB recognized as the 
Master. Configuring tracking interface Ethernet 1/0 on RTB. If interface 
Ethernet 1/0 is down, the Priority is reduced by 150, and the new 
Priority is 50. Hence, RTA will be the new Master. 
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This is the VRRP States if the tracked interface is down. On RTB, 
although the Configured Priority is 200, the Running Priority is reduced 
to 50. Hence, RTA will become the Master. 
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This chapter covers the following points: 
1. How is an ARP request for the virtual IP address handled? 
When the VRRP interface receives the ARP request for the virtual  IP 
address, only the Master could respond to the request, and in the 
responding message, the virtual MAC address is used as the source 
MAC address. 
2. How is an ICMP redirect message sent? 
When the ICMP redirect message needs to be sent on some VRRP 
interface, the virtual IP address should be used as the source IP 
address. 
3. How is the function to track the upstream interface implemented? 
By specific configuration, the value of Priority is made to change along 
with the change of state of the tracked interface. 
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45&!0&+$#1*!C?(9!B$1#&!'D!RI!%5',5!'D!,-G<$*'F1&!%'*5!*5&!0&+$#1*!!
B$1#&!-+!*5&!@9!<)&,&0&.,&!R8!C?(9!R!G$<D!*5&!0&+$#1*!9"Z8!!
45&!0&+$#1*!9"Z!<)-,&DD&D!*5&!*)$++',!F7!*5&!<)'.,'<1&!-+!+')D*!'.!!
+')D*!-#*!VJ@JAW!$.0!*$'1!0)-<8!
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C'++?&)B!0&+'.&D!*5&!(1$DD!?&1&,*-)!9"Z!V(?!9"ZW!$.0!*5&!!
G$<<'.6!C?(9!B$1#&!*-!&.D#)&!*5&!,-G<$*'F'1'*7!%'*5!*5&!@9!!
<)&,&0&.,&8!45&!+')D*!*5)&&!F'*D!G$<!*-!*5&!@9!<)&,&0&.,&!B$1#&8!!
@+!$!)-#*&)!D#<<-)*D!-.17!*5&!@9!<)&,&0&.,&I!'*!,-.,&).D!-.17!*5&!!
+')D*!*5)&&!F'*D!-+!*5&!C?(9!G$)K'.6!%5&.!'*!)&,&'B&D!$!<$,K&*8!!
?$G&!$D!*5&!@9!<)&,&0&.,&!B$1#&I!$!1$)6&)!C?(9!B$1#&!G$<D!$!!
5'65&)!<)'-)'*78!45&!1$D*!*5)&&!F'*D!-+!$11!*5&!C?(9!B$1#&D!'.!*5&!!
*$F1&D!$)&!RRR8!Z#*!+-)!$!)-#*&)!*5$*!0-&D!.-*!D#<<-)*!C?(9I!&B&.!!
'+!*5&D&!F'*D!$)&!.-*!RRRI!*5&!G&$.'.6!'D!*5&!D$G&8!J-)!&M$G<1&I!!
RSRRRR!$.0!RSRRSS!5$D!*5&!D$G&!G&$.'.68!45&)&+-)&I!&'65*!!
C?(9!B$1#&D!G$7F&!G$<<&0!*-!-.&!@9!<)&,&0&.,&!B$1#&8!
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3J!9"Z!V*5&!$DD#)&0!+-)%$)0'.6!<&)E5-<!F&5$B'-)DW!'D!0&+'.&0!'.!!
;J(!2]bn8!;J(!2]bn!0&+'.&D!S2!C?(9!B$1#&DI!%5',5!$)&!!
,1$DD'+'&0!'.*-!+-#)!,1$DD&D!VF$D&0!-.!*5&!+')D*!*5)&&!F'*DWQ!(1$DDSI!!
(1$DD2I!(1$DD=I!$.0!(1$DD^8!&$,5!,1$DD!5$D!*5)&&!0)-<!<)&,&0&.,&!!
1&B&1D!V,1$DD'+'&0!F$D&0!-.!*5&!+-#)*5!$.0!+'+*5!F'*DWQ!1-%!0)-<!!
<)&,&0&.,&I!G&0'#G!0)-<!<)&,&0&.,&I!$.0!5'65!0)-<!<)&,&0&.,&8!!
45&!0$*$!G$)K'.6!%'*5!C?(9!3J!$)&!<)-B'0&0!%'*5!,&)*$'.!!
6#$)$.*&&0!F$.0%'0*58!@+!'01&!F$.0%'0*5!&M'D*DI!*5&!0$*$!,$.!!
-,,#<7!*5&!F$.0%'0*58!3J!9"Z!'D!'G<1&G&.*&0!*5)-#65!*5&!!
L#&#&!D,5&0#1'.6!$.0!,-.6&D*'-.!$B-'0$.,&!G&,5$.'DGD8!!
c$,5!,1$DD!,-))&D<-.0D!*-!$!L#&#&I!%5',5!<)-B'0&D!,&)*$'.!!
6#$)$.*&&0!F$.0%'0*5!+-)!*5&!*)$++',!-+!*5'D!,1$DD8!45&!'01&!!
F$.0%'0*5!-+!$!,1$DD!,$.!F&!#D&0!F7!*)$++',!-+!-*5&)!,1$DD&D8!!
U-*&!*5$*!*5&!,1$DD&D!$)&!*)&$*&0!$*!*5&!D$G&!<)&,&0&.,&8!J-)!!
&M$G<1&I!(1$DD2!,$..-*!-F*$'.!G-)&!6#$)$.*&&!*5$.!(1$DDS8!!
45&!+-#)!,1$DD&D!$)&!&L#$1!'.!<)'-)'*78!O'*5!$!L#&#&I!*5&!!
,-.6&D*'-.!$B-'0$.,&!G&,5$.'DG!VD#,5!$D!O;cCW!'D!$0-<*&08!!
45'D!G&,5$.'DG!D&*D!*%-!*5)&D5-10D8!O5&.!*5&!.#GF&)!-+!!
<$,K&*D!'.!*5&!L#&#&!'D!1&DD!*5$.!*5&!1-%&)!*5)&D5-10I!.-!<$,K&*D!!
$)&!0)-<<&08!O5&.!*5&!.#GF&)!-+!<$,K&*D!'D!F&*%&&.!*5&!1-%&)!!
*5)&D5-10!$.0!5'65&)!*5)&D5-10I!<$,K&*D!$)&!0)-<<&0!$*!,&)*$'.!!
<)-F$F'1'*78!45&!<)-F$F'1'*7!'.,)&$D&D!%'*5!*5&!'.,)&$D&!-+!<$,K&*D8!
!!
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O5&.!*5&!.#GF&)!-+!<$,K&*D!&M,&&0D!*5&!5'65&)!*5)&D5-10I!!
*5&!0)-<!<)-F$F'1'*7!'D!SRRz8!3J!9"Z!'D!6&.&)$117!'G<1&G&.*&0!!
*5)-#65!*5&!(1$DDEF$D&0!>#&#'.6!V(Z>W!*&,5.-1-678!@.!(Z>I!!
+-#)!L#&#&D!$)&!0&+'.&0!*-!G$<!+-#)!,1$DD&D8!O&'65*&0!;$.0-G!!
c$)17!C&*&,*'-.!VO;cCW!'D!,-.+'6#)&0!+-)!&$,5!L#&#&8!(Z>!$.0!!
O;cC!G&,5$.'DG!%'11!F&!0&D,)'F&0!'.!*5&!1$*&)!D&,*'-.D8!
!
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cJ!9"Z!G$<D!*5&!C?(9!B$1#&!SRSSSR8!J-)!$!0&B',&!*5$*!0-&D!!
.-*!D#<<-)*!C?(9I!cJ!9"Z!'D!&L#'B$1&.*!*-!@9!<)&,&0&.,&!]8!45&!
!0&1$7ED&.D'*'B&!0$*$!'D!*$66&0!uSRSSSRv8!45'D!*7<&D!-+!0$*$!D5-#10!
!F&!+-)%$)0&0!$D!D--.!$D!<-DD'F1&!$.0!D5-#10!-F*$'.!,&)*$'.!!
6#$)$.*&&0!F$.0%'0*58!4-!<)&B&.*!*5&!0$*$!+)-G!,-.D#G'.6!$11!!
F$.0%'0*5I!*5&!)-#*&)!0)-<D!*5&!&M*)$!<$,K&*D!%5&.!*5&!*)$++',!!
&M,&&0D!*5&!6#$)$.*&&0!F$.0%'0*58!4%-!G&,5$.'DGD!G#D*!F&!!
0&+'.&0!*-!'G<1&G&.*!cJ!9"Z8!J')D*17I!$!L#&#&!!D,5&0#1'.6!!
G&,5$.'DG!'D!)&L#')&0!*-!&.D#)&!+$D*&D*!D,5&0#1'.6!-+!cJ!!
<$,K&*D8!45#D!*5&!cJ!<$,K&*D!$)&!&.D#)&0!%'*5!1-%&D*!0&1$7!$.0!!
g'**&)8!45'D!G&,5$.'DG!,$.!F&!'G<1&G&.*&0!*5)-#65!D*)',*!<)'-)'*7!!
L#&#&I!@9!;49!L#&#&I!-)!TT>!L#&#&8!45&D&!L#&#&!D,5&0#1'.6!!
G&,5$.'DGD!%'11!F&!0&D,)'F&0!'.!1$*&)!D&,*'-.D8!
?&,-.017I!$!*)$++',!<-1','.6!<-1',7!'D!)&L#')&0!*-!D<&,'+7!,&)*$'.!!
F$.0%'0*5!+-)!*5&!cJ!*)$++',8!O'*5'.!*5&!D<&,'+'&0!F$.0%'0*5I!*5&!!
cJ!*)$++',!,$.!-F*$'.!*5&!D&)B',&!%'*5!1-%!0&1$78!
"-%&B&)I!'+!*5&!*)$++',!&M,&&0D!*5&!F$.0%'0*5I!*5&!&M*)$!!
*)$++',!'D!0)-<<&08!
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>Q!O5$*!$)&!G$)K'.6D!-+!*5&!C'++?&)B!G-0&1x!
3Q!@9!9)&,&0&.,&I!4-?I!$.0!C?(9!
>Q!O5$*!C?(9!9"ZD!$)&!0&+'.&0!'.!*5&!C'++?&)B!G-0&1x!
3QS8Zc!9"Zp!28!(?!9"Zp!=8cJ!9"Zp!^83J!9"Z8!
!
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4)$++',!,1$DD'+',$*'-.!'D!*-!,1$DD'+7!*5&!*)$++',!'.*-!G#1*'<1&!<)&,&0&.,&!
1&B&1D!$.0!D&)B',&!,1$DD&D8!@+!<$,K&*D!$)&!G$)K&0!F7!*5&!+')D*!*5)&&!F'*D!
V@9!<)&,&0&.,&W!-+!*5&!4-?!+'&10!'.!*5&!<$,K&*!5&$0&)I!@9!<$,K&*D!,$.!
F&!,1$DD'+'&0!'.*-!#<!*-!2!*-!*5&!<-%&)!-+!=I!-)!\!,1$DD&D8!@+!<$,K&*D!$)&!
G$)K&0!F7!C?(9I!%5',5!'D!*5&!+')D*!D'M!F'*D!'.!*5&!4-?!+'&10I!@9!<$,K&*D!
,$.!F&!,1$DD'+'&0!'.*-!#<!*-!2!*-!*5&!<-%&)!-+!iI!-)!i^!,1$DD&D8!3+*&)!
,1$DD'+',$*'-.!-+!<$,K&*DI!>-?!+&$*#)&D!,$.!F&!$<<1'&0!*-!0'++&)&.*!
,1$DD&D!*-!'G<1&G&.*!,1$DD!F$D&0!,-.6&D*'-.!G$.$6&G&.*!$.0!*)$++',!
D5$<'.68!45&!*)$++',!,$.!F&!,1$DD'+'&0!$,,-)0'.6!*-!$1G-D*!$11!
'.+-)G$*'-.!,-.*$'.!'.!*5&!<$,K&*I!D#,5!$D!*5&!D-#),&!@9!$00)&DDI!
0&D*'.$*'-.!@9!$00)&DDI!D-#),&!<-)*!.#GF&)I!0&D*'.$*'-.!<-)*!.#GF&)I!
$.0!<)-*-,-1!@C8!31*5-#65!*)$++',!,1$DD'+',$*'-.!,$.!F&!<&)+-)G&0!
$,,-)0'.6!*-!$1G-D*!$11!'.+-)G$*'-.!'.!*5&!<$,K&*I!'.!G-D*!,$D&DI!*5&!
*)$++',!'D!G$)K&0!F7!*5&!4-?!+'&10!-+!*5&!@9!<$,K&*8!45)-#65!*)$++',!
G$)K'.6I!*5&!$<<1',$*'-.!D7D*&G!-)!0&B',&!*5$*!<)-,&DD&D!*5&!<$,K&*D!
-F*$'.D!*5&!,1$DD!-+!*5&!<$,K&*D!$.0!<)-,&DD&D!*5&!<$,K&*D!$,,-)0'.6!
*-!*5&!<)&E0&+'.&0!<-1',7!V9"ZW8!J-)!&M$G<1&I!*5&!+-11-%'.6!
,1$DD'+',$*'-.!$.0!G$)K'.6!<-1',7!'D!0&+'.&0!-.!*5&!.&*%-)K!&06&Q!
{311!:-@9!0$*$!<$,K&*D!F&1-.6!*-!*5&!cJ!D&)B',&!,1$DD8!45&!@9!
<)&,&0&.,&!+-)!*5&D&!<$,K&*D!'D!]!$.0!*5&!C?(9!+1$6!'D!cJ8!
{311!:-@9!,-.*)-1!<$,K&*D!F&1-.6!*-!*5&!3J!D&)B',&!,1$DD8!45&!@9!
<)&,&0&.,&!+-)!*5&D&!<$,K&*D!'D!^!$.0!*5&!C?(9!+1$6!'D!3J=S8!
O5&.!<$,K&*D!$)&!,1$DD'+'&0!$.0!G$)K&0!-.!*5&!.&*%-)K!&06&I!*5&!
G&0'#G!.-0&D!'.!*5&!.&*%-)K!,$.!<)-B'0&!0'++&)&.*'$*&0!D&)B',&D!+-)!
B$)'-#D!,1$DD&D!-+!*)$++',!
$,,-)0'.6!*-!C?(9!+1$6D8!@.!*5&!$F-B&!&M$G<1&I!*5&!G&0'#G!.-0&!
&.D#)&D!1-%!0&1$7!$.0!g'**&)!+-)!D&)B',&D!-+!cJ!,1$DD!$.0!<&)+-)GD!
*)$++',!<-1','.68!O5&.!,-.6&D*'-.!-,,#)DI!*5&!G&0'#G!.-0&!6#$)$.*&&!
,&)*$'.!F$.0%'0*5!+-)!D&)B',&D!-+!3J!,1$DD8!
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9Z;!,5$.6&D!*5&!*)$0'*'-.$1!+-)%$)0'.6!F&5$B'-)!F$D&0!-.!*5&!
0&D*'.$*'-.!$00)&DD8!9Z;!0&+'.&D!D-G&!}'+EG$*,h” $.0!}3<<17”!
D*$*&G&.*D8!45&!}'+EG$*,h”!
D*$*&G&.*!0&+'.&D!*5&!G$*,5!)#1&8!45&!}3<<17”!D*$*&G&.*!0&+'.&D!*5&!
F&5$B'-)!*5$*!D5-#10!F&!<&)+-)G&0!$+*&)!G$*,5'.68!45&!F&5$B'-)!G$7!
F&!,5$.6'.6!*5&!.&M*!5-<!+-)!+-)%$)0'.6!-)!,5$.6'.6!*5&!G$)K'.6!+'&10!
-+!*5&!<$,K&*8!>99Z!'D!$!G&,5$.'DG!+-)!*)$.D+&))'.6!*5&!>-?!<-1',7!F7!
*5&!Ze9!$**)'F#*&8!9Z;!$.0!>99Z!-.17!,1$DD'+7!$.0!G$)K!*5&!*)$++',8!
A*5&)!*)$++',!,1$DD'+',$*'-.!$.0!G$)K'.6!*&,5.-1-6'&D!D#,5!$D!(3;!$.0!
,1$DDEF$D&0!,1$DD'+',$*'-.!$.0!G$)K'.6!,$.!$1D-!'G<1&G&.*!-*5&)!>-?!
G&,5$.'DGD8!45&D&!*&,5.-1-6'&D!%'11!F&!0'D,#DD&0!1$*&)!'.!*5'D!D&,*'-.8!
!
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4)$0'*'-.$117I!$!)-#*&)!,$1,#1$*&D!-#*!*5&!)-#*'.6!*$F1&!F7!#D'.6!*5&!
)-#*'.6!<)-*-,-1!$.0!+-)%$)0D!*5&!<$,K&*D!$,,-)0'.6!*-!*5&!0&D*'.$*'-.!
@9!$00)&DD8!9-1',7EF$D&0!)-#*'.6!V9Z;W!5$D!5'65&)!)-#*'.6!,-.*)-1!
,$<$F'1'*7!$.0!'D!G-)&!+1&M'F1&8!Z$D&0!-.!9Z;I!$!.&*%-)K!$0G'.'D*)$*-)!
,$.!D&1&,*!*5&!+-)%$)0'.6!<$*5!$,,-)0'.6!*-!*5&!0&D*'.$*'-.!$00)&DDI!
)-#*'.6!<)-*-,-1I!<$,K&*!1&.6*5I!$<<1',$*'-.!*7<&I!D-#),&!@9!$00)&DD!-)!
-*5&)!<-1','&D8!45&!<-1',7!,$.!F&!0&+'.&0!$,,-)0'.6!*-!*5&!$<<1',$*'-.8!
3!<-1',7!,$.!F&!#D&0!*-!,-.*)-1!1-$0!F$1$.,'.6!$G-.6!)-#*&)DI!
6#$)$.*&&!>-?!+-)!<$,K&*!+-)%$)0'.6!-.!$!D'.61&!1'.KI!-)!D$*'D+'&0!D-G&!
D<&,'+',!)&L#')&G&.*D8!O5&.!0&<1-7'.6!>-?I!7-#!,$.!#D&!9Z;!*-!
,1$DD'+7!$.0!G$)K!*5&!*)$++',8!45&!)-#*&)!,1$DD'+'&D!*5&!<$,K&*D!F$D&0!-.!
*5&!3(T!)#1&D!VD-#),&!@9!$00)&DDI!0&D*'.$*'-.!@9!$00)&DDI!<)-*-,-1!*7<&I!
<-)*!.#GF&)I!$.0!D-!-.W8!3+*&)!,1$DD'+',$*'-.I!*5&!)-#*&)!,5$.6&D!*5&!
C?(9!-)!@9!9)&,&0&.,&!+'&10!*-!G$)K!*5&!<$,K&*D8!
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@.!*5&!,-.+'6#)$*'-.!&M$G<1&I!9Z;!'D!#D&0!*-!,5$.6&!*5&!@9!
<)&,&0&.,&!-+!<$,K&*D!*-!=!+-)!<$,K&*D!+)-G!S8S8S8S8!
C&+'.&!*5&!G$*,5!)#1&!+-)!9Z;8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!()&$*&!$!<-1',7!-)!$!<-1',7!.-0&Q!<-1',7EF$D&0E)-#*&!<-1',7E.$G&!
_!0&.7!`!<&)G'*!a!.-0&!.-0&E'0!
=8!?&*!*5&!)#1&!+-)!G$*,5'.6!*5&!@9!<$,K&*!1&.6*5Q!'+EG$*,5!<$,K&*E
1&.6*5!G'.'G#GE1&.6*5!G$M'G#GE1&.6*5!
^8!?&*!*5&!)#1&!+-)!G$*,5'.6!*5&!@9!$00)&DDQ!'+EG$*,5!$,1!$,1E.#GF&)!
3!<-1',7!D<&,'+'&0!F7!*5&!<-1',7!.$G&!,$.!,-.*$'.!D&B&)$1!<-1',7!.-0&D8!
45&!<-1',7!.-0&!'D!D<&,'+'&0!F7!*5&!.-0&!@C8!3!<-1',7!.-0&!%'*5!$!
DG$11&)!.-0&!@C!G$<D!$!5'65&)!<)'-)'*7I!*5$*!'DI!*5&!<-1',7!-+!*5'D!.-0&!'D!
<&)+-)G&0!&$)1'&)8!3!<-1',7!,$.!F&!#D&0!*-!'G<-)*!)-#*&)D!$.0!+-)%$)0!
@9!<$,K&*D!*5)-#65!9Z;8!O5&.!7-#!)#.!*5&!+-?/9<%@843>%,-:23)
,-GG$.0!%'*5!*5&!D$G&!@C!)&<&$*&017I!*5&!.&%!,-.+'6#)$*'-.!
-B&)%)'*&D!*5&!<)&B'-#D!-.&8!45&!,-.*&.*D!-+!*5&!<-1',7!$)&!D<&,'+'&0!F7!
*5&!'+EG$*,5!$.0!$<<17!D*$*&G&.*D8!+3,*/2)'.0',$*&D!*-!<&)+-)G!9Z;!+-)!
<$,K&*D!*5$*!G$*,5!*5&!)#1&p!>30<)'.0',$*&D!.-*!*-!<&)+-)G!9Z;!+-)!
<$,K&*D!*5$*!G$*,5!)#1&8!45&!@9!#.',$D*!9Z;!<)-B'0&D!*%-!G&*5-0D!*-!
G$*,5!*5&!<$,K&*DQ!F$D&0!-.!*5&!<$,K&*!1&.6*5!$.0!F$D&0!-.!*5&!3(T!
)#1&D8!3!<-1',7!G$7!,-.*$'.!G#1*'<1&!'+EG$*,5!D*$*&G&.*DI!%5',5!$)&!
#D&0!'.!$!,-GF'.$*'-.8!C&+'.&!*5&!9Z;!F&5$B'-)8!S8!c.*&)!*5&!D7D*&G!
B'&%Q!D7D*&GEB'&%!!
28!()&$*&!$!<-1',7!-)!$!<-1',7!.-0&Q!<-1',7EF$D&0E)-#*&!<-1',7E.$G&!
_!0&.7!`!<&)G'*!a!.-0&!.-0&E'0!!
=8!?&*!*5&!<)&,&0&.,&!-+!<$,K&*DQ!$<<17!'<E<)&,&0&.,&!<)&,&0&.,&!
!
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^8!?<&,'+7!*5&!0&+$#1*!.&M*!5-<!+-)!*5&!<$,K&*DQ!$<<17!'<E$00)&DD!0&+$#1*!
.&M*E5-<!'<E$00)&DDS!X!'<E$00)&DD2!Y!
]8!?<&,'+7!*5&!0&+$#1*!-#*6-'.6!'.*&)+$,&!+-)!*5&!<$,K&*DQ!$<<17!0&+$#1*!
-#*<#*!'.*&)+$,&!'.*&)+$,&E*7<&S!'.*&)+$,&E.#GF&)S!X!'.*&)+$,&E*7<&2
!'.*&)+$,&E.#GF&)2!Y!
i8!?&*!*5&!.&M*!5-<!-+!*5&!<$,K&*DQ!$<<17!'<E$00)&DD!.&M*E5-<!'<E
$00)&DD!
n8!?<&,'+7!*5&!-#*6-'.6!'.*&)+$,&!+-)!*5&!<$,K&*DQ!$<<17!-#*<#*E'.*&)+$,&!
'.*&)+$,&*7<&S!'.*&)+$,&E.#GF&)S!X!'.*&)+$,&E*7<&2!'.*&)+$,&E.#GF&)2!Y!
\8!(-.+'6#)&!*5&!$,,&DD!:9U!'.D*$.,&Q!$<<17!$,,&DDEB<.!B<.E'.D*$.,&!
B<.'.D*$.,&E.$G&~�SEir!
45&!$<<17!D*$*&G&.*!'D!#D&0!*-!D&*!*5&!<$,K&*D!G&&*'.6!*5&!G$*,5!)#1&!
D-!*5$*!*5&!<$,K&*D!$)&!+-)%$)0&0!$1-.6!*5&!D<&,'+'&0!)-#*&8!3!<-1',7!
G$7!,-.*$'.!G#1*'<1&!$<<17!D*$*&G&.*DI!%5',5!$)&!#D&0!'.!$!
,-GF'.$*'-.8![-#!,$.!D<&,'+7!G#1*'<1&!.&M*!5-<D!-)!,-.+'6#)&!G#1*'<1&!
-#*6-'.6!'.*&)+$,&D8!@.!*5'D!,$D&I!<$,K&*D!$)&!+-)%$)0&0!*5)-#65!1-$0!
F$1$.,'.68!45&!*)$++',!,$.!F&!D5$)&0!F7!-.17!.&M*!5-<D!-)!F7!-.17!
-#*6-'.6!'.*&)+$,&D8!@+!F-*5!-#*6-'.6!'.*&)+$,&D!$.0!.&M*!5-<D!$)&!
,-.+'6#)&0I!*5&!*)$++',!'D!D5$)&0!F7!-.17!*5&!-#*6-'.6!'.*&)+$,&D8!
U-*&!*5$*!*5&!-#*6-'.6!'.*&)+$,&!,$..-*!F&!$!F)-$0,$D*!'.*&)+$,&!D#,5!
$D!$.!c*5&).&*!'.*&)+$,&8!!
3<<17!*5&!)-#*&!<-1',78!c.$F1&!*5&!1-,$1!9Z;8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.$F1&!*5&!1-,$1!9Z;Q!'<!1-,$1!<-1',7EF$D&0E)-#*&!<-1',7E.$G&!
45&!1-,$1!9Z;!'D!B$1'0!+-)!-.17!*5&!<$,K&*D!6&.&)$*&0!-.!*5&!1-,$1!
0&B',&8![-#!,$.!,-.+'6#)&!-.17!-.&!1-,$1!)-#*&!<-1',78!
c.$F1&!*5&!'.*&)+$,&!9Z;8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!'.*&)+$,&E.#GF&)!
=8!c.$F1&!*5&!'.*&)+$,&!9Z;Q!'<!<-1',7EF$D&0E)-#*&!<-1',7E.$G&!
45&!'.*&)+$,&!9Z;!'D!B$1'0!+-)!*5&!<$,K&*!)&,&'B&0!-.!*5'D!'.*&)+$,&8!
A.17!-.&!)-#*&!<-1',7!,$.!F&!,-.+'6#)&0!-.!$.!'.*&)+$,&8!
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dD'.6!*5&!>3@:11/01)/+)+-?/9<%@843>%,-:23),-GG$.0I!7-#!,$.!B'&%!
*5&!'G<1&G&.*$*'-.!-+!*5&!9Z;8!J)-G!*5&!-#*<#*!'.+-)G$*'-.!'.!*5&!
&M$G<1&I!7-#!,$.!D&&!*5$*!*5&!@9!<)&,&0&.,&!-+!*5&!<$,K&*D
!5$D!F&&.!,5$.6&0!*-!=!V+1$D5W8!
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>99Z!D*$.0D!+-)!>-?!9-1',7!9)-<$6$*'-.!45)-#65!*5&!Z-)0&)!
e$*&%$7!9)-*-,-18!45&!D&.0&)!-+!Ze9!)-#*&D!D&*!*5&!Ze9!)-#*&!
$**)'F#*&!F7!G$*,5'.6!*5&!)-#*&!<-1',78!
45&!)&,&'B&)!-+!Ze9!)-#*&D!D&*D!*5&!@9!<)&,&0&.,&I!>-?!1-,$1!
@CI!$.0!*)$++',!F&5$B'-)!.$G&!F$D&0!-.!*5&!Ze9!,-GG#.'*7!1'D*I!,-D*I!
Ze9!3?!<$*5D!1'D*I!3(TI!-)!<)&+'M!1'D*!8!
45&!@9!<)&,&0&.,&I!>-?!1-,$1!@CI!$.0!*)$++',F&5$B'-)!.$G&!$)&!0&1'B&)&0!
!*-!*5&!J@Z!%'*5!*5&!)-#*'.6!'.+-)G$*'-.8!@.!<$,K&*!+-)%$)0'.6I!*5&!
>-?!<-1',7!,$.!F&!$<<1'&0!$,,-)0'.6!*-!*5&!@9!<)&,&0&.,&I!>-?!1-,$1!
@CI!$.0!*)$++',!F&5$B'-)!.$G&8!
45&!G$'.!$0B$.*$6&!-+!>99Z!'D!*5$*!*5&!D&.0&)!-+!Ze9!)-#*&D!,$.!
,1$DD'+7!*5&!)-#*&D!F7!D&**'.6!*5&!Ze9!$**)'F#*&I!$.0!*5&!)&,&'B&)!-+!
Ze9!)-#*&D!,$.!$<<17!*5&!1-,$1!>-?!<-1',7!+-)!*5&!Ze9!)-#*&D!
F$D&0!-.!*5&!Ze9!$**)'F#*&8!@.!$!,-G<1&M!.&*%-)K'.6!&.B')-.G&.*I!
*5&!,1$DD'+',$*'-.!<-1',7!-+*&.!.&&0D!F&!07.$G',$117!,5$.6&08!
>99Z!D'G<1'+'&D!*5&!,5$.6&!-+!*5&!)-#*&!<-1',7!-.!*5&!)-#*&!
)&,&'B&)8!45&!)-#*&!<-1',7!.&&0D!*-!F&!,5$.6&0!-.!-.17!*5&!)-#*&!
D&.0&)8!
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@.!*5'D!+'6#)&I!;4Z!$0B&)*'D&D!*5&!Ze9!)-#*&D!%'*5!*5&!Ze9!$**)'F#*&!*-!
;438!3+*&)!)&,&'B'.6!*5&!Ze9!)-#*&DI!;43!G$*,5&D!*5&!Ze9!
,-GG#.'*7!1'D*I!3(TI!Ze9!3?!<$*5!1'D*!*-!D&*!*5&!@9!<)&,&0&.,&I!
>-?!1-,$1!@CI!$.0!*)$++',!F&5$B'-)!.$G&!+-)!*5&!Ze9!)-#*&D8!
3+*&)!>99Z!'D!&.$F1&0!-.!*5&!'.*&)+$,&D!,-..&,*'.6!;43!$.0!;4ZI
!*5&!,-))&D<-.0'.6!>-?!<-1',7!'D!$<<1'&0!+-)!*5&!<$,K&*D!D&.*!*-!;4Z8!
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@.!*5'D!&M$G<1&I!%5&.!;4Z!D&.0D!*5&!)-#*'.6!'.+-)G$*'-.!*-!;43I!'*!
$00D!*5&!$**)'F#*&!SRQ!SR!*-!*5&!)-#*&!ii8S8S8Sh=28!
S8!(-.+'6#)&!*5&!@9!<)&+'M!@@)*-!G$*,5!*5&!)-#*&!ii8S8S8Sh=28!
28!C&+'.&!$!)-#*&!<-1',7!88)$.0!$00D!*5&!,-GG#.'*7!$**)'F#*&!SRQ!SR!*-!
*5&!)-#*&D!G$*,5'.6!@9!<)&+'M!@@8!
=8!dD&!*5&!$0B&)*'D&E,-GG#.'*7!<$)$G&*&)!'.!*5&!,-GG$.0!peer 
1.1.1.1 … *-!,-.+'6#)&!*5&!)-#*&)!*-!0&1'B&)!*5&!,-GG#.'*7!$**)'F#*&!%'*5!
*5&!)-#*'.6!'.+-)G$*'-.!*-!*5&!.&'65F-)8!3<<17!)-#*&!<-1',7!88)'.!*5&!
&M<-)*!0')&,*'-.8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{!(-.+'6#)&!*5&!)-#*&!<-1',7!$.0!D&*!>-?!<$)$G&*&)D8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!()&$*&!$!)-#*&!<-1',7!.-0&!$.0!&.*&)!*5&!)-#*&!<-1',7!B'&%Q!)-#*&E
<-1',7!routepolicy- 
name _!<&)G'*!`!0&.7!a!.-0&!node-number 
=8!/$*,5!*5&!3(TQ!'+EG$*,5!$,1!acl-number 
A)!G$*,5!*5&!3?!<$*5!'.!*5&!)-#*'.6!'.+-)G$*'-.Q!'+EG$*,5!$DE<$*5!as-
path-aclnumber!
A)!G$*,5!*5&!,-GG#.'*7!$**)'F#*&!'.!*5&!Ze9!)-#*'.6!'.+-)G$*'-.Q!
'+EG$*,5!,-GG#.'*7!_!basic-comm-filter-num X!%5-1&EG$*,5!Y!`!ext-
comm-filternum a!~�SESir!A)!G$*,5!*5&!)-#*&!,-D*!'.!*5&!)-#*'.6!
'.+-)G$*'-.Q!'+EG$*,5!,-D*!value A)!G$*,5!*5&!'<!<)&+'M!1'D*Q!'+EG$*,5
!'<E<)&+'M!ip-prefix-name 
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^8!?&*!*5&!>-?!1-,$1!@CQ!$<<17!L-DE1-,$1E'0!qos-local-id
A)!D&*!*5&!@9!<)&,&0&.,&Q!$<<17!'<E<)&,&0&.,&!ip-precedence 
A)!$DD-,'$*&!*5&!*)$++',!F&5$B'-)Q!$<<17!F&5$B'-)!behavior-name 
($#*'-.Q!45&!@9!<)&,&0&.,&I!>-?!1-,$1!@CI!$.0!*5&!$DD-,'$*&0!*)$++',!
F&5$B'-)!$)&!>-?!<$)$G&*&)D!+-)!>99Z8!45&7!$)&!G#*#$117!&M,1#D'B&!
$.0!7-#!,$.!,-.+'6#)&!-.17!-.&!-+!*5&G!+-)!$!)-#*&!<-1',78!
45&!*)$++',!F&5$B'-)!G#D*!F&!,-.+'6#)&0!F&+-)&5$.08!
{3<<17!*5&!)-#*&!<-1',7!%'*5!*5&!>-?!<$)$G&*&)D8!
S8!c.*&)!*5&!D7D*&GQ!D7D*&GEB'&%!
28!c.$F1&!Ze9!$.0!&.*&)!*5&!Ze9!B'&%Q!F6<!as-number 
=8!()&$*&!$!Ze9!<&&)Q!<&&)!ip-address $DE.#GF&)!as-number 
^8!(-.+'6#)&!*5&!<-1',7!+-)!)&,&'B'.6!*5&!Ze9!)-#*&DQ!<&&)!ip-address 
)-#*&E<-1',7!route-policy-name 'G<-)*!
{C&+'.&!*5&!*)$++',!,1$DD'+'&)!$.0!G$*,5!)#1&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!*5&!*)$++',!,1$DD'+'&)!$.0!&.*&)!*5&!*)$++',!,1$DD'+'&)!B'&%Q!*)$++',!
,1$DD'+'&)!classifier-name X!-<&)$*-)!_!$.0!`!-)!a!Y!
=8!C&+'.&!*5&!G$*,5!)#1&!+-)!*5&!,1$DD'+'&)Q!'+EG$*,5!L-DE1-,$1E'0!qos-
local-id X!D-#),&!Y!
{(-.+'6#)&!*5&!,1$DDEF$D&0!F&5$B'-)8!
{C&+'.&!*5&!*)$++',!<-1',78!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!*5&!*)$++',!<-1',7!$.0!&.*&)!*5&!*)$++',!<-1',7!B'&%Q!*)$++',!<-1',7!
policyname 
=8!?<&,'+7!*5&!F&5$B'-)!+-)!*5&!,1$DD'+'&)!'.!*5&!*)$++',!<-1',7Q!,1$DD'+'&)!
classifiername 
F&5$B'-)!behavior-name 
@.!*5'D!&M$G<1&I!*5&!,-GG#.'*7!$**)'F#*&!-+!*5&!)-#*&D!'D!D&*!*-!SRQ!SR!
%5&.!;4Z!$0B&)*'D&D!)-#*&!ii8S8S8S!*-!;438!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{3<<17!*5&!*)$++',!<-1',7!-.!*5&!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!interface-number 
=8!3<<17!*5&!*)$++',!<-1',7Q!*)$++',E<-1',7!policy-name _!'.F-#.0!`!
-#*F-#.0!a!
{3<<17!>99Z!-.!*5&!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!3<<17!>99ZQ!L<<FE<-1',7!L-DE1-,$1E'0!_!D-#),&!`!0&D*'.$*'-.!a!
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S8!O5&.!;43!)&,&'B&D!*5&!)-#*&!,-.*$'.'.6!*5&!SRQ!SR!,-GG#.'*7!
$**)'F#*&I!D&*!*5&!>-?!1-,$1!@C!*-!S!'.!*5&!)-#*&!<-1',78!
28!A.!;43I!,-.+'6#)&!*5&!*)$++',!<-1',7!*-!,5$.6&!*5&!@9!<)&,&0&.,&!-+!
*5&!)-#*&!%'*5!>-?!1-,$1!@C!S!*-!S8!45'D!'D!$!)&EG$)K!F&5$B'-)8![-#!,$.!
$1D-!,-.+'6#)&!-*5&)!>-?!F&5$B'-)D8!
=8!3<<17!*5&!>99Z!<-1',7!-.!*5&!'.*&)+$,&8!3+*&)!*5&!,-.+'6#)$*'-.I!;43!
,$.!$#*-G$*',$117!,5$.6&!*5&!@9!<)&,&0&.,&!-+!*5&!<$,K&*!*-!S!
V<&)+-)GD!9"ZW!%5&.!'*!D&.0D!*5&!<$,K&*!*-!ii8S8S8S8!
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O5&.!0$*$!'D!*)$.DG'**&0!+)-G!$!5'65ED<&&0!1'.K!*-!$!1-%ED<&&0!1'.KI!
*5&!'.,-G'.6!'.*&)+$,&!-+!*5&!1-%ED<&&0!1'.K!F&,-G&D!*5&!F-**1&.&,K8!
45'D!,$#D&D!D&B&)&!0$*$!1-DD!$.0!0&1$7I!&D<&,'$117!+-)!*5&!0$*$!*5$*!
)&L#')&D!1-%!0&1$7I!D#,5!$D!*5&!B-',&!0$*$!-)!*5&!0$*$!*5$*!)&L#')&D!1-%!
<$,K&*!1-DDI!D#,5!$D!*5&!D'6.$1'.6!0$*$8!3!*7<',$1!+#.,*'-.!-+!*)$++',!
<-1','.6!'D!1'G'*'.6!*)$++',!$.0!F#)D*!D'P&!-+!*5&!'.F-#.0!$.0!-#*F-#.0!
<$,K&*D!'.!*5&!.&*%-)K8!@+!*5&!<$,K&*D!G&&*D!,&)*$'.!,-.0'*'-.I!+-)!
&M$G<1&I!*5&!*)$++',!-+!$!,-..&,*'-.!&M,&&0D!*5&!*5)&D5-10I!*)$++',!
<-1','.6!,$))'&D!-#*!,-))&D<-.0'.6!F&5$B'-)!*-!5$.01&!*5&!&M,&DD!
<$,K&*D8!45&!<$,K&*D!G$7!F&!0)-<<&0!-)!*5&!<)&,&0&.,&!-+!*5&!
<$,K&*D!G$7!F&!,5$.6&08!@.!6&.&)$1I!(3;!'D!#D&0!*-!1'G'*!*5&!*)$++',!-+!
$!,&)*$'.!*7<&!-+!<$,K&*D8!J-)!&M$G<1&I!*5&!(3;!,$.!1'G'*!*5&!
F$.0%'0*5!-+!"449!<$,K&*D!*-!]Rz!-+!*5&!*-*$1!F$.0%'0*58!3!*7<',$1!
+#.,*'-.!-+!*)$++',!D5$<'.6!'D!1'G'*'.6!*5&!*)$++',!$.0!F#)D*!D'P&!-+!*5&!
-#*F-#.0!<$,K&*D!-+!$!,-..&,*'-.!'.!*5&!.&*%-)K8!O5&.!*5&!<$,K&*!
*)$.DG'DD'-.!)$*&!&M,&&0D!*5&!*5)&D5-10I!*5&!<$,K&*D!$)&!,$,5&0!*-!*5&!
F#++&)8!d.0&)!*5&!,-.*)-1!-+!*5&!*-K&.!F#,K&*I!*5&!<$,K&*D!'.!*5&!F#++&)
!$)&!D&.*!&B&.178!
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O5&.!*5&!$0g$,&.*!.&*%-)K!D&.0D!<$,K&*!$*!$!)$*&!5'65&)!*5$.!*5&!
G$M'G#G!)$*&!*5$*!*5&!1-,$1!.&*%-)K!,$.!5$.01&I!*)$++',!<-1','.6!,$.!F&!
$<<1'&0!-.!*5&!'.6)&DD!-+!*5&!.&*%-)K8!4)$++',!<-1','.6!-.!*5&!&6)&DD!'D!
$1D-!D#<<-)*&0!F#*!.-*!,-GG-.17!#D&08!
@+!*)$++',!<-1','.6!'D!$0-<*&0!'.!*5&!#<D*)&$G!$0g$,&.*!.&*%-)KI!*)$++',!
D5$<'.6!.&&0D!*-!F&!,-.+'6#)&0!-.!*5&!&6)&DD!-+!*5&!1-,$1!.&*%-)K8!
4)$++',!D5$<'.6!1-%&)D!*5&!*)$++',!$.0!*5#D!)&0#,&D!*5&!0)-<<&0
!<$,K&*D!$.0!$B-'0D!,-.6&D*'-.!-.!*5&!&6)&DD8!U-*&!*5$*!*)$++',!D5$<'.6
!'.,)&$D&D!*5&!*)$.DG'DD'-.!0&1$7!F&,$#D&!-+!'*D!,$,5'.6!G&,5$.'DG8!
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45&!*-K&.!F#,K&*!'D!#D&0!*-!$DD&DD!%5&*5&)!*5&!*)$++',!&M,&&0D!*5&!
D<&,'+'&0!1'G'*!$.0!,$))7!-#*!,-))&D<-.0'.6!G&$D#)&D8!45&!*-K&.!
F#,K&*!,-.*$'.D!*-K&.D!'.D*&$0!-+!<$,K&*D8!3!*-K&.!'D!6&.&)$*&0!$.0!
$00&0!*-!*5&!*-K&.!F#,K&*!&B&)7!�!*!<&)'-08!O5&.!*5&!*-K&.!F#,K&*!'D!
+#11I!*5&!.&%!*-K&.!'D!0)-<<&08!3!*-K&.!<&)G'*!*-!D&.0!$!D'.61&!F'*!V-)I!'.!
D-G&!,$D&DI!$!F7*&W!-+!*)$++',8!3!<$,K&*!,$.!<$DD!*5)-#65!%5&.!*5&)&!
$)&!&.-#65!*-K&.D!'.!*5&!F#,K&*!*-!D&.0!*5'D!<$,K&*8!
45&!.#GF&)!-+!*-K&.D!0&,)&$D&D!$,,-)0'.617I!0&<&.0'.6!-.!*5&!
<$,K&*!1&.6*58!@+!*5&)&!$)&!.-*!&.-#65!*-K&.DI!*5&!<$,K&*!'D!0)-<<&0!
$.0!*5&!.#GF&)!-+!*-K&.D!0-&D!.-*!,5$.6&8!45&!$DD&DDG&.*!-+!%5&*5&)!
*5&!*-K&.D!'.!*5&!F#,K&*!$)&!&.-#65!+-)!+-)%$)0'.6!<$,K&*D!5$D!*%-!)&D#1*DQ!
,-.+-)G!$.0!&M,&DD8!
45&!<$)$G&*&)D!-+!*5&!*-K&.!F#,K&*!+-)!$DD&DD'.6!*5&!*)$++',!$)&!$D!
+-11-%DQ!
(-GG'**&0!@.+-)G$*'-.!;$*&!V(@;WQ!*5&!)$*&!$*!%5',5!*-K&.D!$)&!$00&0!
*-!*5&!F#,K&*8!
(-GG'**&0!Z#)D*!?'P&!V(Z?WQ!,$<$,'*7!-+!*5&!*-K&.!F#,K&*I!.$G&17!*5&!
G$M'G#G!D'P&!$11-%&0!+-)!$!*)$++',!F#)D*8!45&!(Z?!G#D*!F&!1$)6&)!*5$.!
*5&!<$,K&*!1&.6*58!
4-!G&$D#)&!G-)&!,-G<1&M!*)$++',!$.0!,$))7!-#*!G-)&!+1&M'F1&!,-.*)-1!
<-1',7I!7-#!,$.!,-.+'6#)&!*%-!*-K&.!F#,K&*8!J-)!&M$G<1&I!*5&!<-1',7!-+!
*)$++',!<-1','.6!'.B-1B&D!*5)&&!<$)$G&*&)DQ!(-GG'**&0!@.+-)G$*'-.!;$*&!
V(@;WI!(-GG'**&0!Z#)D*!?'P&!V(Z?WI!$.0!cM,&DD!Z#)D*!?'P&!VcZ?W8!
4%-!*-K&.!F#,K&*D!$)&!#D&0!'.!*5'D!<-1',78!45&!)$*&D!-+!F-*5!F#,K&*D!
$)&!(@;I!F#*!*5&')!D'P&D!$)&!(Z?!$.0!cZ?!)&D<&,*'B&178!45&!F#,K&*D!
$)&!)&D<&,*'B&17!,$11&0!F#,K&*!(!$.0!F#,K&*!c!+-)!D5-)*8!@.!*)$++',!
$DD&DDG&.*I!*5&)&!$)&!*5)&&!,$D&DQ!Z#,K&*!(!5$D!&.-#65!*-K&.p!!
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F#,K&*!(!5$D!.-*!&.-#65!*-K&.D!F#*!F#,K&*!c!5$D!&.-#65!*-K&.Dp!
&'*5&)!F#,K&*!(!-)!F#,K&*!c!5$D!&.-#65!*-K&.D8!C'++&)&.*!*)$++',!,-.*)-1!
<-1','&D!,$.!F&!$0-<*&0!+-)!*5&D&!,$D&D8!
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45&!(3;!,$.!F&!#D&0!'.!<-1','.6!-+!D<&,'+',!*)$++',8!45&!&M,&DD!*)$++',!'D!
0)-<<&0!-)!)&EG$)K&08!9$,K&*D!$)&!,1$DD'+'&0!$,,-)0'.6!*-!*5&!
<)&0&+'.&0!G$*,5!)#1&8!@+!*5&!<$,K&*D!0-!.-*!.&&0!*)$++',!<-1','.6I!*5&7!
$)&!D&.*!0')&,*17!$.0!.-*!<)-,&DD&0!F7!*5&!*-K&.!F#,K&*8!@+!*5&!<$,K&*D!
.&&0!*)$++',!<-1','.6I!*5&7!$)&!<)-,&DD&0!F7!*5&!*-K&.!F#,K&*8!"&)&!%&!
$DD#G&!*5$*!*5&!<$,K&*!1&.6*5!'D!Z!$.0!*5&!.#GF&)!-+!*-K&.D!'D!4Z8!
J-)!*5&!<$,K&*D!D&.*!*-!*5&!*-K&.!F#,K&*I!'+!Z!|4Z�RI!*5&!<$,K&*D!*5$*!
-F*$'.!*5&!*-K&.D!$)&!G$)K&0!6)&&.I!)&6$)01&DD!-+!*5&!F&5$B'-)!
<&)+-)G&0!+-)!*5&D&D!<$,K&*D!V0)-<<'.6!-)!+-)%$)0'.6!*5&!<$,K&*DW8!3*!
*5&!D$G&!*'G&I!*5&!.#GF&)!-+!*-K&.D!0&,)&$D&D!$,,-)0'.617I!*5$*!'DI!
4Zm4ZEZ8!45&!<$,K&*D!*5$*!0-!.-*!-F*$'.!*5&!*-K&.D!$)&!G$)K&0!)&08!
45&!.#GF&)!-+!*-K&.D!0-&D!.-*!,5$.6&I!)&6$)01&DD!-+!F&5$B'-)!
<&)+-)G&0!+-)!*5&D&!<$,K&*D8!@+!*5&!F&5$B'-)!+-)!*5&!)&0!<$,K&*D!'D!D&*!
*-!93??I!*5&!<$,K&*D!,$.!F&!D&.*!-#*!$1*5-#65!*5&7!0-!.-*!-F*$'.!
*-K&.D8!J-)!&M$G<1&I!*5&!1&.6*5!-+!*5&!<$,K&*D!'.!*5&!F#,K&*!'D!Zm\RR!
F'*DI!$.0!4Zm=RRRR!F'*D8!=RRRRE\RRrRI!D-!*5&!<$,K&*D!$)&!G$)K&0!
6)&&.8!45&!.#GF&)!-+!*-K&.D!4Zm=RRRRE\RR8!
O5&.!.-!*-K&.!&M'D*D!'.!*5&!*-K&.!F#,K&*I!*5&!<$,K&*D!,$..-*!F&!D&.*!
#.*'1!.&%!*-K&.D!$)&!6&.&)$*&08!45&)&+-)&I!*5&!*)$++',!-+!*5&!<$,K&*D!
G#D*!F&!1&DD!*5$.!*5&!)$*&!$*!%5',5!*5&!*-K&.D!$)&!6&.&)$*&08!@.!*5'D!
%$7I!*5&!*)$++',!'D!1'G'*&08!4-K&.D!$)&!$00&0!*-!*5&!*-K&.!F#,K&*!$*!*5&!
D&*!)$*&8!45&!#D&)!,$.!$1D-!D&*!*5&!,$<$,'*7!-+!*5&!*-K&.!F#,K&*8!
@.!*5&!$<<1',$*'-.I!(3;!D&**'.6!'.!:;9!-+!"#$%&'!,$.!F&!#D&0!.-*!-.17!
*-!,-.*)-1!*5&!<$,K&*I!F#*!$1D-!*-!G$)K!$.0!)&EG$)K!*5&!<$,K&*D8!/-)&!
D<&,'+',$117I!*5&!(3;!,$.!F&!#D&0!*-!D&*!-)!,5$.6&!*5&!<)&,&0&.,&!-+!
@9!<$,K&*D8!J-)!&M$G<1&I!%5&.!*5&!<$,K&*D!,-.+-)G!*-!*5&!*)$++',!
+&$*#)&I!*5&!<)&,&0&.,&!,$.!F&!D&*!*-!]8!O5&.!*5&!<$,K&*D!0-!.-*!
,-.+-)G!*-!*5&!*)$++',!+&$*#)&I!*5&!)-#*&)!0)-<D!*5&!<$,K&*D!-)!,5$.6&D!
*5&!<)&,&0&.,&!*-!S!$.0!+-)%$)0D!*5&!<$,K&*D8!@.!*5&!+-11-%'.6!<$,K&*!
<)-,&DD'.6I!*5&!)-#*&)!*)'&D!*-!+-)%$)0!$11!<$,K&*D!%'*5!<)&,&0&.,&!]8!@+!
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.-!,-.6&D*'-.!-,,#)DI!*5&!)-#*&)!$1D-!D&.0D!*5&!<$,K&*D!%'*5!
<)&,&0&.,&!S8!O5&.!,-.6&D*'-.!-,,#)DI!*5&!)-#*&)!0)-<D!*5&!<$,K&*D!
%'*5!<)&,&0&.,&!S!F&+-)&!0)-<<'.6!*5&!<$,K&*D!%'*5!<)&,&0&.,&!]8!
(3;!,$.!F&!#D&0!*-!D&*!*5&!*)$++',!+&$*#)&!$.0!G$)K!+-)!0'++&)&.*!*7<&D!
-+!*)$++',8!45$*!'DI!<$,K&*D!$)&!,1$DD'+'&08!C'++&)&.*!*7<&D!-+!<$,K&*D!
5$B&!0'++&)&.*!*)$++',!+&$*#)&D!$.0!G$)KD8![-#!,$.!#D&!(3;!<-1','&D!
g-'.*178!J-)!&M$G<1&I!7-#!,$.!D&*!$!*)$++',!1'G'*!+-)!$11!<$,K&*D8!O'*5'.!*5&!
*)$++',!1'G'*I!7-#!,$.!D&*!*5&!*)$++',!+&$*#)&!+-)!D-G&!-+!<$,K&*D8!45&!
(3;!*$K&D!&++&,*!-.!*5&!'.,-G'.6!$.0!-#*6-'.6!'.*&)+$,&D8!
!
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@.!*5'D!&M$G<1&I!*5&!(3;!1'D*!'D!0&+'.&0!*-!G$*,5!*5&!<$,K&*D!%'*5!
<)&,&0&.,&!^!$.0!]8!4%-!3(TD!$)&!0&+'.&0!*-!G$*,5!*5&!<$,K&*D!%'*5!
*5&!D-#),&!@9!$00)&DD&D!
'.!*5&!)$.6&D!-+!S8S8S8RES8S8S82]]!$.0!S8S828RES8S8282]]83<<17!(3;!
<-1','&D!'.!*5&!'.F-#.0!0')&,*'-.!-+!*5&!D&)'$1R!'.*&)+$,&!-.!;4Z8!45&!
+')D*!(3;!<-1',7!1'G'*D!*5&!*)$++',!-+!*5&!<$,K&*D!%'*5!*5&!D-#),&!
$00)&DD&D!'.!*5&!)$.6&!-+!S8S8S8RES8S8S82]]8!V45&!(@;!'D!\RRR!F<Dp!*5&!
(Z?!'D!S]RRRRRR!F'*Dp!*5&!cZ?!'D!R8W!45&!&M,&DD!*)$++',!'D!0)-<<&08!
45&!D&,-.0!(3;!<-1',7!1'G'*D!*5&!*)$++',!-+!*5&!<$,K&*D!%'*5!*5&!D-#),&!
$00)&DD&D!'.!*5&!)$.6&!-+!S8S828RES8S8282]]8!V45&!(@;!'D!\RRR!F<Dp!*5&!
(Z?!'D!S]RRRRRR!F'*Dp!*5&!cZ?!'D!SRRRRR!F'*D8W!J-)!*5&!*)$++',!%'*5'.!
*5&!1'G'*I!*5&!<)&,&0&.,&!'D!)&EG$)K&0!*-!R8!45&!&M,&DD!*)$++',!'D!
0)-<<&08!45&!*5')0!(3;!<-1',7!1'G'*D!*5&!*)$++',!-+!*5&!<$,K&*D!%'*5!
<)&,&0&.,&!^!$.0!]8!V45&!(@;!'D!\RRR!F<Dp!*5&!(Z?!'D!S]RRRRRR!F'*Dp!
*5&!cZ?!'D!R8W!J-)!*5&!*)$++',!%'*5'.!*5&!1'G'*I!*5&!<)&,&0&.,&!'D!)&E
G$)K&0!*-!=8!J-)!*5&!*)$++',!*5$*!&M,&&0D!*5&!1'G'*I!*5&!<)&,&0&.,&!'D!)&E
G$)K&0!*-!R8!45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!$D!+-11-%DQ!
{(-.+'6#)&!*5&!(3;!1'D*8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!(-.+'6#)&!*5&!(3;!1'D*Q!L-D!,$)1!carl-index _!<)&,&0&.,&!
precedence-value~�SE!
\r!`!G$,!mac-address a!
Z7!)&<&$*'.6!*5&!,-GG$.0!%'*5!0'++&)&.*!,$)1E'.0&M!B$1#&DI!7-#!,$.!
,)&$*&!G#1*'<1&!(3;!1'D*D8!Z7!)&<&$*'.6!*5&!,-GG$.0!%'*5!*5&!D$G&!
,$)1E'.0&MI!7-#!,$.!
,5$.6&!*5&!<$)$G&*&)D!'.!*5&!(3;!1'D*8!45$*!'DI!*5&!.&%!(3;!1'D*!
-B&)%)'*&D!*5&!<)&B'-#D!-.&8!
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4-!G$*,5!G#1*'<1&!<)&,&0&.,&!1&B&1D!'.!$!(3;!1'D*I!7-#!,$.!D<&,'+7!
G#1*'<1&!<)&,&0&.,&EB$1#&D8!
{(-.+'6#)&!*5&!(3;!<-1',78!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!(-.+'6#)&!*5&!(3;!<-1',7Q!L-D!,$)!_!'.F-#.0!`!-#*F-#.0!a!_!$.7!`!$,1!
acl-index `!,$)1!carl-index a!,')!cir ,FD!cbs &FD!ebs 6)&&.!action )&0!action 
98,Q!$<<1'&D!*5&!,-GG'**&0!$,,&DD!)$*&!*-!<&)+-)G!*)$++',!<-1','.68!
/0@-:0>Q!1'G'*D!*5&!)$*&!-+!*5&!<$,K&*D!)&,&'B&0!F7!*5&!'.*&)+$,&8!
-:2@-:0>Q!1'G'*D!*5&!)$*&!-+!*5&!<$,K&*D!D&.*!F7!*5&!'.*&)+$,&8!
80<Q!1'G'*D!*5&!)$*&!-+!$11!@9!<$,K&*D8!
89?Q!1'G'*D!*5&!)$*&!-+!*5&!<$,K&*D!G$*,5'.6!*5&!$,,&DD!,-.*)-1!1'D*!V3(TW8!
acl-indexQ!D<&,'+'&D!*5&!.#GF&)!-+!$.!3(T8!45&!B$1#&!)$.6&D!+-)G!
2RRR!*-!=bbb8!
98,?Q!1'G'*D!*5&!)$*&!-+!*5&!<$,K&*D!G$*,5'.6!*5&!(3;!1'D*8!
carl-indexQ!D<&,'+'&D!*5&!.#GF&)!-+!$!(3;!1'D*8!45&!B$1#&!)$.6&D!+)-G!S!
*-!Sbb!,#))&.*178!
9/,Q!'.0',$*&D!*5&!,-GG'**&0!'.+-)G$*'-.!)$*&8!
committed-information-rateQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!,-GG'**&0!
'.+-)G$*'-.!)$*&8!45&!B$1#&!)$.6&D!+)-G!\RRR!F<D!*-!S]]RRRRRR!F<D8!
9@4Q!'.0',$*&D!*5&!,-GG'**&0!F#)D*!D'P&I!.$G&17!*5&!F#)D*!*)$++',!
6&.&)$*&0!%5&.!*5&!$B&)$6&!)$*&!'D!%'*5'.!*5&!,-GG'**&0!)$*&8!
committed-burst-sizeQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!,-GG'**&0!F#)D*!D'P&8!
45&!B$1#&!)$.6&D!+)-G!S]RRR!F'*D!*-!S]]RRRRRR!F'*D8!
3@4Q!'.0',$*&D!&M,&DD!F#)D*!D'P&8!
excess-burst-sizeQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!&M,&DD!F#)D*!D'P&8!45&!
B$1#&!)$.6&D!+)-G!R!F'*D!*-!S]]RRRRRR!F'*8!
1,330Q!'.0',$*&D!*5&!$,*'-.!*$K&.!%5&.!*5&!0$*$!*)$++',!,-.+-)GD!*-!*5&!
,-GG'**&0!)$*&8!
,3>Q!'.0',$*&D!*5&!$,*'-.!*$K&.!%5&.!*5&!0$*$!*)$++',!0-&D!.-*!,-.+-)G!
*-!*5&!,-GG'**&0!)$*&8!
actionQ!D<&,'+'&D!*5&!$,*'-.!*$K&.!+-)!*5&!<$,K&*DI!'.,1#0'.6Q!
9-02/0:3Q!1&$B&D!*5&!<$,K&*D!*-!*5&!.&M*!(3;!<-1',78!
>,-+Q!0)-<D!*5&!<$,K&*D8!
+844Q!D&.0D!*5&!<$,K&*D8!
,3*8,6%+,39%9-02/0:3Q!D&*D!$!.&%!@9!<)&,&0&.,&!new-precedence 
$.0!1&$B&D!*5&!<$,K&*D!*-!*5&!.&M*!(3;!<-1',78!45&!B$1#&!-+!
new-precedence )$.6&D!+)-G!R!*-!n8!
,3*8,6%+,39%+844Q!D&*D!$!.&%!@9!<)&,&0&.,&!new-precedence $.0!
D&.0D!*5&!<$,K&*D!*-!*5&!0&D*'.$*'-.!$00)&DD8!45&!B$1#&!-+!new-
precedence )$.6&D!+)-G!R!*-!n8!

HCDP-IENP Module 3 QoS 

HC Series HUAWEI TECHNOLOGIES Page283



,3*8,6%*+?4%3C+%9-02/0:3Q!?&*D!$!.&%!/9T?!cs9!B$1#&!new-mpls-
exp $.0!1&$B&D!*5&!<$,K&*D!*-!*5&!.&M*!(3;!<-1',78!45&!B$1#&!-+!new-
mpls-exp )$.6&D!+)-G!R!*-!n8!
,3*8,6%*+?4%3C+%+844Q!?&*D!$!.&%!/9T?!cs9!B$1#&!new-mpls-exp 
$.0!D&.0!*5&!<$,K&*D!*-!*5&!0&D*'.$*'-.!$00)&DD8!45&!B$1#&!-+!new-
mpls-exp )$.6&D!+)-G!R!*-!n8!
45&!(3;!<-1',7!'D!$<<1',$F1&!*-!-.17!*5&!@9!<$,K&*D8!@*!,$.!F&!$<<1'&0!
*-!*5&!'.,-G'.6!'.*&)+$,&!$.0!-#*6-'.6!'.*&)+$,&!-+!<$,K&*D8!/#1*'<1&!
(3;!<-1','&D!,$.!F&!,-.+'6#)&0!-.!$.!'.*&)+$,&8!!
@+!*5&!89?)K&7%-)0!'D!#D&0I!7-#!,$.!D&*!*5&!(3;!<$)$G&*&)D!+-)!*5&!
+1-%!G$*,5'.6!$.!3(T8!A)!7-#!,$.!D&*!(3;!<$)$G&*&)D!+-)!0'++&)&.*!
+1-%D!F7!#D'.6!0'++&)&.*!3(TD8!@+!*5&!80<)K&7%-)0!'D!#D&0I!7-#!,$.!D&*
!*5&!(3;!<$)$G&*&)D!+-)!$11!+1-%D8!@+!7-#!)&<&$*!*5&!,-GG$.0I!*5&!.&%!
D&**'.6D!-B&)%)'*&!*5&!<)&B'-#D!D&**'.6D8!
45&!89?)$.0!80<)K&7%-)0D!,$..-*!F&!#D&0!$*!*5&!D$G&!*'G&8!

!
!
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@.!*5'D!&M$G<1&I!+-)!*5&!0$*$!+1-%!G$*,5'.6!3(T!2RRSI!*5&!(@;!'D!\RRR!
F<Dp!*5&!(Z?!'D!S]RRRRRR!F'*Dp!*5&!cZ?!'D!R8!45&!*)$++',!%'*5'.!*5&!1'G'*!
'D!+-)%$)0&0!$.0!*5&!*)$++',!&M,&&0'.6!*5&!1'G'*!'D!0)-<<&08
!J-)!*5&!0$*$!+1-%!G$*,5'.6!3(T!2RR2I!*5&!(@;!'D!\RRR!F<Dp!
*5&!(Z?!'D!S]RRRRRR!F'*Dp!*5&!cZ?!'D!SRRRRR!F'*D845&!*)$++',!%'*5'.!*5&
!1'G'*!'D!+-)%$)0&0!$+*&)!'*D<)&,&0&.,&!'D!)&EG$)K&0!*-!RI!*5&!*)$++',!
&M,&&0'.6!*5&!1'G'*!'D!0)-<<&08!
J-)!*5&!0$*$!+1-%!%'*5!*5&!<)&,&0&.,&!^!$.0!]I!*5&!(@;!'D!\RRR!F<Dp!
*5&!(Z?!'D!S]RRRRRR!F'*Dp!*5&!cZ?!'D!R8!45&!*)$++',!%'*5'.!*5&!1'G'*!'D!
+-)%$)0&0!$+*&)!'*D!<)&,&0&.,&!'D!)&EG$)K&0!*-!=8!45&!*)$++',!&M,&&0'.6!
*5&!1'G'*!'D!+-)%$)0&0!$+*&)!'*D!<)&,&0&.,&!'D!)&EG$)K&0!*-!R8!
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e&.&)',!4)$++',!?5$<'.6!Ve4?W!D5$<&D!$F.-)G$1!*)$++',!-)!*5&!*)$++',!
*5$*!0-&D!.-*!,-.+-)G!*-!$.7!*)$++',!+&$*#)&8!e4?!6#$)$.*&&D!*5&!
F$.0%'0*5!$11-,$*'-.!$G-.6!#<D*)&$G!$.0!0-%.D*)&$G!.&*%-)K!.-0&D!
$.0!$B-'0D!*5&!,-.6&D*'-.8!?'G'1$)!*-!(3;I!e4?!$1D-!$0-<*D!*5&!*-K&.!
F#,K&*!*-!,-.*)-1!*5&!*)$++',8!@.!*)$++',!
,-.*)-1!*5)-#65!(3;I!*5&!<$,K&*D!*5$*!0-!.-*!,-.+-)G!*5&!*)$++',!+&$*#)&!
$)&!0)-<<&08!@.!e4?I!*5&!<$,K&*D!*5$*!0-!.-*!,-.+-)G!*-!*5&!*)$++',!
+&$*#)&!$)&!,$,5&08!
45'D!)&0#,&!<$,K&*!1-DD!$.0!G$K&D!*5&!<$,K&*D!,-.+-)G!*-!*5&!*)$++',!
+&$*#)&8!45'D!+'6#)&!D5-%D!*5&!e4?!<)-,&DD8!45&!L#&#&!#D&0!*-!,$,5&!
*5&!<$,K&*D!'D!,$11!*5&!e4?!L#&#&8!
e4?!,$.!D5$<&!*5&!D<&,'+'&0!<$,K&*!+1-%!-)!$11!<$,K&*D8!
45&!)&,&'B&0!<$,K&*D!$)&!,1$DD'+'&08!@+!*5&!<$,K&*D!0-!.-*!.&&0!e4?I!
*5&7!$)&!D&.*!$.0!.-*!<)-,&DD&0!F7!*5&!*-K&.!F#,K&*8!45&!*-K&.!F#,K&*!
'D!*5&!D$G&!$D!*5&!F#,K&*!#D&0!'.!(3;!,-.*)-18!@+!*5&!<$,K&*D!.&&0!e4?I!
*5&7!$)&!G$*,5&0!%'*5!*5&!*-K&.!'.!*5&!*-K&.F#,K&*8!@+!*5&!<$,K&*!1&.6*5!
Z!|!4Z!�RI!*5&!<$,K&*D!$)&!D&.*p!-*5&)%'D&I!*5&!<$,K&*D!$)&!,$,5&0!*-!*5&
!e4?!L#&#&!VJ@JA!L#&#&W8!45'D!J@JA!L#&#&!'D!.-*!*5&!D$G&!J@JA!-.!*5&
!'.*&)+$,&8!45&!1&.6*5!-+!*5&!L#&#&!'D!$!,&)*$'.!B$1#&!VG&$D#)&0!F7!
<$,K&*DW8!O5&.!*5&!.#GF&)!-+!<$,K&*D!*-!F&!,$,5&0!'D!1$)6&)!*5$.!*5&
!1&.6*5!-+!*5&!e4?!L#&#&I!*5&!<$,K&*D!$)&!0)-<<&08!O5&.!*5&!e4?!
L#&#&!,-.*$'.D!<$,K&*DI!e4?!D&.0D!*5&!<$,K&*D!$*!,&)*$'.!'.*&)B$1D8!
c$,5!*'G&!e4?!D&.0D!$!<$,K&*!'.!*5&!L#&#&I!'*!,-G<$)&!*5&!<$,K&*!%'*5
!*5&!.#GF&)!-+!*-K&.D8!@+!*5&)&!$)&!&.-#65!*-K&.DI!*5&!<$,K&*!'D!D&.*p!
-*5&)%'D&I!*5&!<$,K&*!D*'11!D*$7D!'.*5&!L#&#&8!@.!$00'*'-.I!e4?!$11-%D!
F#)D*!*)$++',8!e4?!*$K&D!&++&,*!-.17!-.!*5&!-#*6-'.6!'.*&)+$,&8!
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45'D!,-.+'6#)$*'-.!&M$G<1&!'D!*-!<&)+-)G!*)$++',!D5$<'.6!+-)!*5&!<$,K&*D!
%'*5!D-#),&!$00)&DD&D!'.!*5&!)$.6&!-+!S8S8S8RES8S8S82]]8!45&!<$,K&*D!
*5$*!&M,&&0D!*5&!(3;!1'G'*!V(@;Q!\RRR!F<Dp!(Z?Q!S]RRRRRR!F'*Dp!cZ?Q!RW
!$)&!,$,5&0!*-!*5&!e4?!L#&#&8!45&!1&.6*5!-+!*5&!e4?!L#&#&!'D!]RR!
<$,K&*D8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!$D!+-11-%DQ!
{(-.+'6#)&!*)$++',!D5$<'.68!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!(-.+'6#)&!*5&!e4?!<-1',7Q!L-D!6*D!_!$.7!`!$,1!acl-index a!,')!cir X!,FD!
cbs X!&FD!ebs X!L#&#&E1&.6*5!queue-length Y!Y!Y!
@+!*5&!89?)K&7%-)0!'D!#D&0I!7-#!,$.!D&*!*5&!e4?!<$)$G&*&)D!+-)!*5&!+1-%!
G$*,5'.6!$.!3(T8![-#!,$.!D&*!e4?!<$)$G&*&)D!+-)!0'++&)&.*!+1-%D!F7!
#D'.6!0'++&)&.*!3(TD8!@+!*5&!80<)K&7%-)0!'D!#D&0I!7-#!,$.!D&*!*5&!e4?!
<$)$G&*&)D!+-)!$11!+1-%D8!@+!7-#!)&<&$*!*5&!,-GG$.0I!*5&!.&%!D&**'.6D!
-B&)%)'*&!*5&!<)&B'-#D!D&**'.6D8!
45&!89?)$.0!80<)K&7%-)0D!,$..-*!F&!#D&0!$*!*5&!D$G&!*'G&8!
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3+*&)!*5&!,-.+'6#)$*'-.I!7-#!,$.!)#.!*5&!>/4+?8<)U-4)124)/023,7893)
,-GG$.0!*-!,5&,K!*5&!&++&,*!-+!*5&!,-.+'6#)$*'-.8!
!
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45&!1'.&!)$*&!VT;W!1'G'*D!*5&!*-*$1!)$*&!+-)!$!<57D',$1!'.*&)+$,&!*-!D&.0!
<$,K&*D!V'.,1#0'.6!#)6&.*!<$,K&*DW8!4)$++',!,-.*)-1!*5)-#65!T;!'D!$1D-!
'G<1&G&.*&0!*5)-#65!*5&!*-K&.!F#,K&*8!@+!*5&!#D&)!D&*!*5&!T;!-.!$.!
'.*&)+$,&!*-!D<&,'+7!*5&!*)$++',!+&$*#)&I!$11!<$,K&*D!*-!F&!D&.*!F7!*5'D!
'.*&)+$,&!$)&!<)-,&DD&0!F7!*5&!*-K&.!F#,K&*8!@+!*5&!F#,K&*!5$D!&.-#65!
*-K&.D!*-!D&.0!<$,K&*DI!*5&!<$,K&*D!$)&!D&.*p!-*5&)%'D&I!*5&!<$,K&*D!
$)&!$00&0!*-!*5&!>-?!L#&#&!+-)!,-.6&D*'-.!G$.$6&G&.*8!@.!*5'D!%$7I!
*5&!*)$++',!<$DD'.6!*5)-#65!*5&!<57D',$1!'.*&)+$,&!,$.!F&!,-.*)-11&08!45&!
+'6#)&!D5-%D!*5&!T;!<)-,&DD'.6!+1-%8!O5&.!*5&!*-K&.!F#,K&*!'D!
$0-<*&0!*-!,-.*)-1!*5&!*)$++',I!F#)D*!<$,K&*D!,$.!F&!*)$.DG'**&0!%5&.!
*5&)&!$)&!*-K&.D!'.!*5&!F#,K&*8!@+!*5&!F#,K&*!5$D!.-!*-K&.I!.-!<$,K&*!
,$.!F&!D&.*I!#.*'1!.&%!*-K&.D!$)&!6&.&)$*&08!45&)&+-)&I!*5&!*)$++',!-+!
<$,K&*D!G#D*!F&!1&DD!*5$.!*5&!)$*&!$*!%5',5!*-K&.D!$)&!6&.&)$*&08!@.!
*5'D!,$D&I!*5&!*)$++',!'D!1'G'*&0!$.0!F#)D*!*)$++',!'D!$11-%&0!*-!<$DD!
*5)-#658!T;!,$.!1'G'*!*5&!*)$++',!-+!$11!<$,K&*D!<$DD'.6!*5)-#65!$!
<57D',$1!'.*&)+$,&8!(3;!$.0!e4?!$)&!'G<1&G&.*&0!-.!*5&!@9!1$7&)!$.0!
$)&!'.B$1'0!+-)!.-.E@9!0$*$6)$G8!(-G<$)&0!%'*5!e4?I!*5&!T;!.-*!-.17!
,$,5&D!*5&!<$,K&*D!&M,&&0'.6!*5&!*)$++',!1'G'*I!F#*!$1D-!<)-,&DD&D!*5&!
<$,K&*D!F7!#D'.6!*5&!>-?!L#&#&8!45&)&+-)&I!T;!#D&D!G-)&!+1&M'F1&!
L#&#&!D,5&0#1'.6!G&,5$.'DG8!@+!*5&!,#D*-G&)!.&&0D!-.17!*-!1'G'*D!*5&!
*)$++',!-+!$11!<$,K&*DI!T;!'D!$!D'G<1&)!,-.+'6#)$*'-.!G&*5-08!
45&!.&*%-)K!'.B&D*-)!,$.!5'0&!*5&!$,*#$1!F$.0%'0*5!+-)!,#D*-G&)D!D-!
*5$*!*5&!,#D*-G&)D!,$.!-.17!#D&!*5&!F$.0%'0*5!*5&7!5$B&!<#),5$D&08!
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45'D!&M$G<1&!'D!*-!1'G'*!*5&!*)$++',!-.!*5&!D&)'$1R!'.*&)+$,&!-+!;43!$.0!*-!
$00!*5&!&M,&DD!*)$++',!*-!*5&!0&+'.&0!>-?!L#&#&!+-)!D,5&0#1'.68!V45&!
(@;!'D!2]RRR!F<Dp!
*5&!(Z?!'D!]RRRR!F'*Dp!*5&!cZ?!'D!R8!W![-#!,$.!)#.!*5&!,-GG$.0!
>/4+?8<)U-4)?,)/023,7893)*-!B'&%!*5&!'.+-)G$*'-.!$F-#*!*)$++',!1'G'*!-.!
*5&!'.*&)+$,&I!'.,1#0'.6!*5&!*)$++',!1'G'*!,-.0'*'-.DI!.#GF&)!-+!<$,K&*D!
D&.*!0')&,*17I!$.0!.#GF&)!-+!<$,K&*D!D&.*!%'*5!$!0&1$78!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{(-.+'6#)&!*5&!T;!-.!*5&!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!(-.+'6#)&!*5&!T;!-.!*5&!<57D',$1!'.*&)+$,&Q!L-D!1)!,')!cir X!,FD!cbs 
X!&FD!ebs Y!Y!
9/,Q!'.0',$*&D!*5&!,-GG'**&0!'.+-)G$*'-.!)$*&8!
cirQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!,-GG'**&0!'.+-)G$*'-.!)$*&8!45&!B$1#&!
)$.6&D!+)-G!\RRR!F<D!*-!S]]RRRRRR!F<D8!
9@4Q!'.0',$*&D!*5&!,-GG'**&0!F#)D*!D'P&I!.$G&17!*5&!F#)D*!D'P&!
6&.&)$*&0!%5&.!*5&!$B&)$6&!)$*&!'D!%'*5'.!*5&!,-GG'**&0!)$*&8!
cbsQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!,-GG'**&0!F#)D*!D'P&8!45&!B$1#&!)$.6&D!
+)-G!S]RRR!F'*D!*-!S]]RRRRRR!F'*D8!O5&.!,')r=RRRR!F'*hDI!*5&!0&+$#1*!
B$1#&!-+!cbs 'D!5$1+!-+!*5&!,')!B$1#&8!O5&.!,')�=RRRR!F'*hDI!*5&!0&+$#1*!
B$1#&!-+!cbs 'D!S]RRR8!
3@4Q!'.0',$*&D!*5&!&M,&DD!F#)D*!D'P&8!
ebsQ!D<&,'+'&D!*5&!B$1#&!-+!*5&!&M,&DD!F#)D*!D'P&8!45&!B$1#&!)$.6&D!
+)-G!R!*-!S]]RRRRRR!F'*D8!
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Z7!0&+$#1*I!*5&!B$1#&!'D!RI!*5$*!'DI!-.17!-.&!*-K&.!F#,K&*!'D!#D&08!
(-GG$.0!U-4)?,)'D!#D&0!*-!1'G'*!*5&!)$*&!+-)!$.!'.*&)+$,&!*-!D&.0!*5&!
0$*$8!(-GG$.0!:0>-)U-4)?,)'D!#D&0!*-!,$.,&1!*5&!*)$++',!1'G'*8!T;!'D!
$1D-!$<<1',$F1&!*-!$!*#..&1!'.*&)+$,&8!45&!*)$++',!1'G'*!,$.!F&!#D&0!%'*5!
B$)'-#D!L#&#&!D,5&0#1'.6!$16-)'*5GD!*-!'G<1&G&.*!,-.6&D*'-.!
G$.$6&G&.*8!Z&+-)&!,-.+'6#)'.6!*5&!L#&#&!-.!$!*#..&1!'.*&)+$,&I!7-#!
G#D*!$<<17!*5&!T;!-.!*5&!*#..&1!'.*&)+$,&8!Z&+-)&!,$.,&11'.6!T;!
,-.+'6#)&0!-.!*5&!*#..&1!'.*&)+$,&I!7-#!G#D*!0&1&*&!*5&!L#&#&!
,-.+'6#)&0!-.!*5&!*#..&1!'.*&)+$,&8!
!
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J-)!$!.&*%-)K!&1&G&.*I!%5&.!<$,K&*D!$)&!)&,&'B&0!+$D*&)!*5$.!*5&7!$)&!
D&.*I!,-.6&D*'-.!-,,#)D!-.!*5&!'.*&)+$,&8!@+!*5&!,$,5&!'D!'.D#++','&.*!+-)!
D*-)'.6!*5&!<$,K&*DI!D-G&!<$,K&*D!%'11!F&!1-D*8!9$,K&*!1-DD!G$7!G$K&!
*5&!9(!)&ED&.0!*5&!<$,K&*D!-)!*5&!)-#*&)!)&*)$.DG'*!*5&!<$,K&*D!0#&!
*-!*'G&-#*8!
45'D!'D!$!B','-#D!,'),1&8!
O5&.!,-.6&D*'-.!-,,#)DI!G$.7!<$,K&*D!,-G<&*&!+-)!.&*%-)K!
)&D-#),&D8!?&)B',&!<$,K&*D!*5$*!,$..-*!6&*!*5&!)&D-#),&!$)&!0)-<<&08!
45&!D'*#$*'-.!'D!%-)D&!'+!*5&!K&7!D&)B',&!,$..-*!F&!6#$)$.*&&0!%'*5!
D#++','&.*!F$.0%'0*5I!1-%!0&1$7I!g'**&)I!$.0!-*5&)!>-?!<$)$G&*&)D8!
@.!*5'D!,$D&I!0&+'.'.6!$!)&D-#),&!D,5&0#1'.6!<-1',7!*-0&*&)G'.&!*5&!
D&L#&.,&!-+!<$,K&*D!*-!F&!<)-,&DD&0!F&,-G&D!*5&!,-)&!
-+!,-.6&D*'-.!G$.$6&G&.*8!(-.6&D*'-.!G$.$6&G&.*!'D!'G<1&G&.*&0!
*5)-#65!*5&L#&#'.6!G&,5$.'DGI!%5',5!'.B-1B&D!,)&$*'-.!-+!L#&#&DI!*)$++',!
,1$DD'+',$*'-.!*5$*!0&*&)G'.&D!*5&!L#&#&!+-)!<$,K&*DI!$.0!D,5&0#1'.6!
<-1',7!$G-.6!L#&#&D8!@.'*'$117I!-.17!*5&!J')D*!@.!J')D*!A#*!VJ@JAW!
D,5&0#1'.6!<-1',7!%$D!#D&08!T$*&)I!-*5&)!D,5&0#1'.6!<-1',&D!$)&!
0&D'6.&0!*-!G&&*!*5&!)&L#')&G&.*D!+-)!0'++&)&.*!D&)B',&D8!45&!L#&#&!
D,5&0#1'.6!G&,5$.'DG!'.B-1B&D!*%-!<$)*DQ!*5&!5$)0%$)&!L#&#&!$.0!
*5&!D-+*%$)&!L#&#&8!45&!5$)0%$)&!L#&#&!'D!$1D-!,$11&0!*)$.DG'*!L#&#&!
V4M>W8!@*!'D!#D&0!%5&.!*5&!'.*&)+$,&!0)'B&!*)$.DG'*D!<$,K&*D!-.&!F7!-.&8!
45&!5$)0%$)&!L#&#&!'D!$.!J@JA!L#&#&8!45&!D-+*%$)&!L#&#&!'D!#D&0!*-!
D,5&0#1&!*5&!<$,K&*D!'.!*5&!5$)0%$)&!L#&#&!$,,-)0'.6!*-!*5&!
)&L#')&G&.*!+-)!>-?8!45&!D-+*%$)&!L#&#&!,$.!#D&!B$)'-#D!D,5&0#1'.6!
G&*5-0D8!?-+*%$)&!L#&#&!'D!#D&0!-.17!%5&.!*5&!5$)0%$)&!L#&#&!'D!+#118!
45&!1&.6*5!-+!*5&!5$)0%$)&!L#&#&!)&1$*&D!*-!*5&!F$.0%'0*5!D&*!-.!*5&!
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'.*&)+$,&8!@+!*5&!F$.0%'0*5!-.!*5&!'.*&)+$,&!'D!1$)6&I!*5&!0&1$7!'D!
)&1$*'B&17!1-%8!@.!*5'D!,$D&I!*5&!L#&#&!D5-#10!F&!1-.68!@+!*5&!F$.0%'0*5!
'D!DG$11I!*5&!L#&#&!1&.6*5!D5-#10!F&!D5-)*8!3!<)-<&)!L#&#&!1&.6*5!'D!
*5&!K&7!+-)!,-.6&D*'-.!G$.$6&G&.*8!@+!*5&!5$)0%$)&!L#&#&!'D!*--!1-.6I!
*5&!&++&,*!-+!*5&!<-1',7!,$))'&0!-#*!F7!*5&!D-+*%$)&!L#&#&!'D!)&0#,&08!@+!
*5&!5$)0%$)&!L#&#&!'D!*--!D5-)*I!*5&!D,5&0#1'.6!&++','&.,7!'D!1-%&)&0I!
%5',5!1-%&)D!*5&!1'.K!#*'1'P$*'-.!$.0!)$'D&D!*5&!(9d!#D$6&8!
!
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T'D*&0!$F-B&!$)&!*5&!,-GG-.17!#D&0!L#&#&!D,5&0#1'.6!G&,5$.'DGD!
*5$*!D5$11!F&!0'D,#DD&08!(Z>!%'11&0!F&!0&D,)'F&0!'.!*5&!(1$DDEF$D&0!
>-?!D&,*'-.8!
!
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45&!,-.,&<*!-+!L#&#&!'D!&$D7!*-!#.0&)D*$.08!@*!$1D-!&M'D*D!'.!-#)!0$'17!
1'+&8!J-)!&M$G<1&I!%&!D*$.0!'.!$!L#&#&!*-!F#7!*',K&*D!$*!*5&!,'.&G$8!
45&!+')D*!<&)D-.!'.!*5&!L#&#&!6&*!*5&!*',K&*!+')D*8!?-G&*'G&DI!D-G&!-.&!
G$7!F#7!*5&!*',K&*!+')D*!F7!D5-%'.6!$!,&)*'+',$*&I!'.D*&$0!-+!%$'*'.6!'.!
*5&!L#&#&8!45'D!<&)D-.!5$D!<)'B'1&6&!$.0!'D!*)&$*&0!%'*5!<)&,&0&.,&8!
A*5&)!<&-<1&!5$B&!*-!%$'*!*'11!*5'D!<&)D-.!6&*D!*5&!*',K&*8!45&!L#&#&
!D,5&0#1'.6!G&,5$.'DG!'D!$.!'G<-)*$.*!*&,5.-1-67!*-!G$.$6&!,-.6&D*'-.8!
O5&.!,-.6&D*'-.!-,,#)D!-.!*5&!-#*6-'.6!'.*&)+$,&I!<)-<&)!L#&#&!
D,5&0#1'.6!G&,5$.'DG!,$.!F&!$0-<*&0!*-!6#$)$.*&&!*5&!>-?!<$)$G&*&)DI
!D#,5!$D!*5&!F$.0%'0*5I!0&1$7I!$.0!g'**&)I!-+!,&)*$'.!*7<&!-+!<$,K&*D8!
45&!L#&#&!G&.*'-.&0!5&)&!'D!*5&!-#*6-'.6!L#&#&8!@*!D*-)&D!*5&!<$,K&*D
!#.*'1!*5&!'.*&)+$,&!5$D!*5&,$<$F'1'*7!*-!D&.0!*5&!<$,K&*D8!45&)&+-)&I!
*5&!L#&#&!D,5&0#1'.6!G&,5$.'DG!+#.,*'-.D!%5&.!,-.6&D*'-.!-,,#)D
!-.!*5&!-#*6-'.6!'.*&)+$,&8!3.-*5&)!+#.,*'-.!-+!*5&!L#&#&!D,5&0#1'.6
G&,5$.'DG!'D!*-!)&-)0&)!<$,K&*!VJ@JA!L#&#&!5$D!.-!D#,5!+#.,*'-.W8!
/$'.!L#&#&D,5&0#1'.6!G&,5$.'DGD!$)&Q!J@JAI!9>I!(>I!OJ>I!(Z>I!
$.0!@9!;49>8!
O&!,$.!1&$).!$F-#*!*5&D&!L#&#'.6!*&,5.-1-6'&D!+)-G!*5&!$D<&,*!-+!
,1$DD'+',$*'-.I!0)-<!<-1',7I!D,5&0#1'.6!G-0&!+-)!$!D'.61&!L#&#&I!
D,5&0#1'.6!G-0&!$G-.6!L#&#&DI!.#GF&)!-+!L#&#&DI!$.0!L#&#&!1&.6*58!
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J@JA!'D!*5&!D'G<1&D*!L#&#'.6!G&,5$.'DG8!c$,5!'.*&)+$,&!,$.!5$B&!
-.17!-.&!J@JA!L#&#&8!@*!D&&GD!*5$*!*5&!J@JA!L#&#&!0-&D!.-*!<)-B'0&!
$.7!6#$)$.*&&!+-)!>-?8!
45&!+$,*!'D!L#'*&!*5&!,-.*)$)78!?'.,&!*5&)&!'D!-.17!-.&!L#&#&!-.!*5&!
'.*&)+$,&I!'*!'D!.-*!.&,&DD$)7!*-!0&*&)G'.&!*-!%5',5!L#&#&!,&)*$'.!*7<&!
-+!<$,K&*D!D5-#10!F&!$00&08!
@*!$1D-!.&&0!.-*!*-!0&*&)G'.&!%5',5!L#&#&!D5-#10!*5&!.&M*!<$,K&*!
F&!<',K&0!#<!$.0!5-%!G$.7!<$,K&*D!D5-#10!F&!<',K&0!#<8!45$*!
'D!*-!D$7I!J@JA!L#&#&!0-&D!.-*!.&&0!*)$++',!,1$DD'+',$*'-.!$.0!
D,5&0#1'.6!G&,5$.'DG8!@.!*5&!J@JA!L#&#&I!<$,K&*D!$)&!D&.*!'.!
D&L#&.,&I!D-!J@JA!L#&#&!0-&D!.-*!.&&0!*-!)&-)0&)!<$,K&*D8!45&!J@JA!
L#&#&!D'G<1'+'&D!*5&D&!<)-,&DD&D!$.0!*5#D!&.5$.,&D!*5&!6#$)$.*&&!-+!
1-%!0&1$78!45&!J@JA!L#&#'.6!G&,5$.'DG!,-.,&).D!-.17!*5&!L#&#&!
1&.6*5I!F&,$#D&!*5&!L#&#&!1&.6*5!'.+1#&.,&D!*5&!0&1$7I!g'**&)I!$.0!
<$,K&*!1-DD!)$*'-8!45&!L#&#&!1&.6*5!'D!1'G'*&0I!$.0!$!L#&#&!G$7!F&!
+#117!+'11&08!?-I!0)-<!<-1',7!'D!)&L#')&0!'.!*5'D!G&,5$.'DG8!J@JA!
G&,5$.'DG!#D&D!*5&!*$'1!0)-<!<-1',78!@+!*5&!L#&#&!1&.6*5!'D!L#'*&!1-.6I!
*5&!L#&#&!'D!.-*!&$D7!*-!F&!+#117!+'11&0!$.0!+&%!<$,K&*D!%'11!F&!0)-<<&08!
"-%&B&)I!$!1-.6!L#&#&!,$#D&D!1-.6!0&1$7I!$.0!1-.6!0&1$7!#D#$117!
'.,)&$D&D!*5&!g'**&)8!@+!*5&!L#&#&!'D!L#'*&!D5-)*I!1-%!0&1$7!,$.!F&!
6#$)$.*&&0I!F#*!G-)&!<$,K&*D!%'11!F&!0)-<<&08!A*5&)!L#&#'.6!
G&,5$.'DGD!$1D-!5$B&!*5&!D'G'1$)!<)-F1&G8!45&!*$'1!0)-<!<-1',7!
D<&,'+'&D!*5$*!'+!$!L#&#&!'D!+#11I!1$*&)!<$,K&*D!$)&!0)-<<&08!45&!1$*&)!
<$,K&*D!,$..-*!)&<1$,&!*5&!<-D'*'-.!-+!*5&!<$,K&*D!'.!*5&!L#&#&8!
!
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45&!G$'.!$0B$.*$6&!-+!J@JA!L#&#'.6!'D!'*D!D'G<1','*7!$.0!5'65!D<&&0I!
F&,$#D&!'*!0-&D!.-*!.&&0!$.7!,1$DD'+',$*'-.!-)!,-G<1&M!D,5&0#1'.68!@*!'D!
*5&!0&+$#1*!L#&#'.6!G&,5$.'DG!+-)!G-D*!'.*&)+$,&D!$.0!0-&D!.-*!.&&0!
&M*)$!,-.+'6#)$*'-.D8!O5&.!G#1*'<1&!+1-%D!.&&0!*-!F&!*)$.DG'**&0I!J@JA!
,$..-*!$11-,$*&!*5&!F$.0%'0*5!+$')178!?-G&!+1-%D!G$7!-,,#<7!G#,5!
F$.0%'0*5!F&,$#D&!*5&7!G$7!D&.0!1$)6&!$G-#.*!-)!1$)6&!<$,K&*D8!@.!
*5'D!,$D&I!5'65!0&1$7!$.0!g'**&)!G$7!F&!,$#D&0!+-)!0&1$7ED&.D'*'B&!
<$,K&*D8!
!
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@.!*5'D!,-.+'6#)$*'-.!&M$G<1&I!*5&!0&+$#1*!L#&#'.6!G&,5$.'DG!'D!J@JA8!
45&!1&.6*5!-+!*5&!J@JA!L#&#&!'D!2]i8![-#!,$.!#D&!,-GG$.0!U-4)7/7-)
U:3:3%?3012J)*-!,5$.6&!*5&!L#&#&!1&.6*58!
!@+!7-#!D&*!$!1-.6!L#&#&!1&.6*5I!*5&!L#&#&!'D!.-*!&$D7!*-!F&!+'11&0!$.0!+&%
!<$,K&*D!%'11!F&!0)-<<&08!"-%&B&)I!$!1-.6!L#&#&!,$#D&D!5'65!0&1$78!
@+!7-#!D&*!$!D5-)*!L#&#&!1&.6*5I!1-%!0&1$7!,$.!F&!&.D#)&0!$.0!
F#)D*!<$,K&*D!,$.!F&!<)&B&.*&0I!5-%&B&)!G-)&!<$,K&*D!%'11!F&!0)-<<&08!

!
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9)'-)'*7!L#&#'.6!0&+'.&D!+-#)!L#&#&!1&B&1DQ!4-<I!/'001&I!U-)G$1I!$.0!
Z-**-G8!(#))&.*17I!G-D*!0&B',&D!'G<1&G&.*!&'65*!L#&#'.6!<)'-)'*'&D8!
A.,&!*5&!L#&#&!%'*5!5'65&)!<)'-)'*7!5$D!<$,K&*DI!*5&!0&B',&!$1%$7D!
<',KD!#<!<$,K&*D!'.!*5'D!L#&#&8!e'B&.!*5'DI!9>!5$D!-FB'-#D!$0B$.*$6&!
$.0!0'D$0B$.*$6&8!
45&!$0B$.*$6&!-+!9>!'D!*5$*!'*!&.D#)&D!5'65!F$.0%'0*5I!1-%!0&1$7I!$.0!
1-%!g'**&)!+-)!*5&!D&)B',&!%'*5!5'65&)!<)'-)'*78!@*D!0'D$0B$.*$6&!'D!*5$*!
<$,K&*D!'.!*5&!L#&#&!%'*5!1-%&)!<)'-)'&D!,$..-*!F&!D,5&0#1'.6!'.!*'G&!
-)!&B&.!.-*!F&!D,5&0#1&08!
9>!5$D!*5&!+-11-%'.6!+&$*#)&DQ!
S8!9$,K&*D!,$.!F&!,1$DD'+'&0!*5)-#65!*5&!3(T!$.0!,$.!F&!$00&0!*-!
<)-<&)!L#&#&D!$D!)&L#')&08!
28!A.17!*5&!*$'1!0)-<!<-1',7!'D!$0-<*&08!
=8!45&!L#&#&!1&.6*5!,$.!D&*!*-!RI!%5',5!'.0',$*&D!'.+'.'*&!L#&#&!1&.6*58!
45$*!'DI!<$,K&*D!g-'.'.6!*5'D!L#&#&!%'11!.-*!F&!0)-<<&0!#.1&DD!*5&!
G&G-)7!'D!&M5$#D*&08!
^8!J@JA!1-6',!'D!#D&0!'.!*5&!L#&#&8!
]8!9$,K&*D!'.!*5&!L#&#&!%'*5!5'65&)!<)'-)'*7!$)&!D,5&0#1&0!+')D*8!
45&!+&$*#)&D!-+!9>!D5-%D!*5$*!9>!&.D#)&D!F&D*!D&)B',&!+-)!$!,&)*$'.!
*7<&!-+!+1-%D!F#*!0-D&!.-*!,-.,&).!>-?!-+!-*5&)!+1-%D8!
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9>!,1$DD'+'&D!<$,K&*D!F$D&0!-.!*5&!+-11-%'.6!+$,*-)DQ!
S8!@.,-G'.6!'.*&)+$,&!-+!0$*$!+1-%D8!
28!Z$D',!-)!$0B$.,&0!3(T8!45&!3(T!,$.!G$*,5!*5&!+-11-%'.6!
<$)$G&*&)DQ!
{ ?-#),&!@9!$00)&DD!
{ C&D*'.$*'-.!@9!$00)&DD!
{ dC9h4(9!D-#),&!<-)*!.#GF&)!-)!<-)*!.#GF&)!)$.6&!
{ dC9h4(9!0&D*'.$*'-.!<-)*!.#GF&)!-)!<-)*!.#GF&)!)$.6&!
{ @9!<)&,&0&.,&I!.$G&17!*5&!5'65&)!*5)&&!F'*D!-+!*5&!4-?!+'&10!
{ C?(9!B$1#&I!.$G&17!*5&!5'65&)!D'M!F'*D!-+!*5&!4-?!+'&108!
{ 9$,K&*!+)$6G&.*DI!%5',5!$)&!'0&.*'+'&0!F7!*5&!+)$6G&.*$*'-.!+1$6!
$.0!-++D&*!B$1#&!'.!*5&!@9!<$,K&*D!
=8!U&*%-)K!<)-*-,-1I!D#,5!$D!@9s!$.0!(TU?8!
^8!9$,K&*!1&.6*58!
!
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9>!<&)+-)GD!D*)',*!<)'-)'*7!D,5&0#1'.6I!*5$*!'DI!D,5&0#1&D!<$,K&*D!'.!*5&!
L#&#&!%'*5!5'65&)!<)'-)'*7!+')D*8!3D!D5-%.!'.!*5&!+1-%,5$)*I!*5&!D7D*&G!
+')D*!,5&,KD!*5&!4-<!L#&#&8!@+!*5&!4-<!L#&#&!,-.*$'.D!<$,K&*DI!*5&!
D7D*&G!D,5&0#1&D!*5&D&!<$,K&*DI!#.*'1!*5&!*-<!L#&#&!'D!&G<*78!45&.!
*5&!D7D*&G!,5&,KD!*5&!/'001&!L#&#&8!@+!*5&!/'001&!L#&#&!,-.*$'.D!
<$,K&*DI!*5&!D7D*&G!<)-B'0&D!D&)B',&!+-)!*5'D!L#&#&8!45&!D7D*&G!*5&.!
,5&,KD!*5&!U-)G$1!$.0!Z-**-G!L#&#&D!'.!D&L#&.,&!$.0!<)-B'0&D!
D&)B',&!+-)!*5&G8!45&!9>!G&,5$.'DG!5$D!$!0&+&,*I!*5$*!'DI!<$,K&*D!'.!
L#&#&D!%'*5!1-%!<)'-)'&D!,$..-*!F&!D,5&0#1&0!'.!*'G&!$.0!%'11!F&!
D*$)B&08!
d.0&+'.&0!-)!#.'0&.*'+'$F1&!<$,K&*D!$)&!$00&0!*-!*5&!0&+$#1*!L#&#&!
V.-)G$1!L#&#&!F7!0&+$#1*I!$.0!,$.!F&!G-0'+'&0W8!
!
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30B$.*$6&DQ!
S8!J-)%$)0D!<$,K&*D!%'*5!1-%!0&1$78!9$,K&*D!'.!$!L#&#&!,$.!F&!
+-)%$)0&0!-.17!$+*&)!$11!*5&!<$,K&*D!'.!*5&!L#&#&D!%'*5!5'65&)!<)'-)'*'&D!
$)&!+-)%$)0&08!45'D!&.D#)&D!*5&!5'65&)!<)'-)'*7!<$,K&*D!%'*5!1-%!0&1$7!
'.!+-)%$)0'.68!

C'D$0B$.*$6&DQ!
S8!311!*5&!+-#)!L#&#&D!#D&!J@JA!L#&#'.6!G&,5$.'DG!%'*5'.!*5&!L#&#&I!
D-!&$,5!L#&#&!5$D!$11!0'D$0B$.*$6&D!-+!*5&!J@JA!L#&#&8!
28!@+!$!L#&#&!%'*5!5'65&)!<)'-)'*7!,-.*$'.D!<$,K&*D!+-)!$!1-.6!*'G&I!
<$,K&*D!'.!*5&!L#&#&D!%'*5!1-%&)!<)'-)'&D!,$..-*!F&!D,5&0#1&0!$.0!%'11!
F&!}D*$)B&0”8!
!
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@.!*5'D!&M$G<1&I!*5&!*&1.&*!*)$++',!'D!$00&0!*-!*5&!4-<!L#&#&8!45&!*)$++',!
+)-G!*5&!'.*&)+$,&!&*5R!'D!$00&0!*-!*5&!/'001&!L#&#&8!45&!1&.6*5!-+!*5&!
4-<!$.0!
/'001&!L#&#&D!$)&!F-*5!=R8!45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!
0&D,)'F&0!$D!+-11-%DQ!
{(-.+'6#)&!*5&!9>!1'D*8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!
4<423*%./35)
28!(-.+'6#)&!*5&!9>!1'D*!F$D&0!*5&!.&*%-)K!<)-*-,-1Q!
U-4)+U?)pql-index +,-2-9-?)protocol-name U:3:3%63<)key-value 
U:3:3)_!2-+)`!*/>>?3)`!0-,*8?)`!@-22-*)a!
A)!,-.+'6#)&!*5&!9>!1'D*!F$D&0!-.!*5&!'.F-#.0!'.*&)+$,&!-+!<$,K&*DQ!
U-4)+U?)pql-index /0@-:0>%/023,7893)interface-type interface-number 
U:3:3)_!2-+)`!*/>>?3)`!0-,*8?)`!@-22-*a!
45&!D7D*&G!,1$DD'+'&D!*5&!<$,K&*D!F$D&0!-.!*5&!<)-*-,-1!*7<&!-)!*5&!
'.F-#.0!'.*&)+$,&!$.0!$00D!*5&!<$,K&*D!*-!0'++&)&.*!L#&#&D8!Z7!
)&<&$*'.6!*5'D!,-GG$.0!%'*5!*5&!D$G&!<L1E'.0&MI!7-#!,$.!D&*!G#1*'<1&!
)#1&D!+-)!*5'D!9>!1'D*8!45&!D7D*&G!G$*,5&D!<$,K&*D!%'*5!*5&!
,-.+'6#)$*'-.!D&L#&.,&!-+!*5&!)#1&D8!@+!*5&!<$,K&*!G$*,5&D!$!)#1&I!*5&!
D7D*&G!D*-<D!*5&!G$*,5'.6!<)-,&DD8!!
{(-.+'6#)&!*5&!0&+$#1*!L#&#&8!
S8c.*&)!*5&!D7D*&G!B'&%Q!
4<423*%./35)
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28!(-.+'6#)&!*5&!0&+$#1*!L#&#&Q!
U-4)+U?)pql-index >378:?2%U:3:3)_!2-+)`!*/>>?3)`!0-,*8?)`!
@-22-*)a!
[-#!,$.!0&+'.&!G#1*'<1&!)#1&D!+-)!$!9>!1'D*!$.0!*5&.!$<<17!*5&!)#1&D!*-!
$.!'.*&)+$,&8!O5&.!$!<$,K&*!$))'B&D!$*!*5'D!'.*&)+$,&!V$.0!%'11!F&!D&.*!
F7!*5&!'.*&)+$,&WI!*5&!D7D*&G!G$*,5&D!*5&!<$,K&*!%'*5!*5&!)#1&D!$*!*5&!
,-.+'6#)$*'-.!D&L#&.,&8!@+!$!G$*,5'.6!)#1&!'D!+'.0I!*5&!<$,K&*!'D!$00&0!
*-!*5&!,-))&D<-.0'.6!L#&#&!$.0!*5&!
G$*,5'.6!<)-,&DD!'D!,-G<1&*&8!@+!*5&!<$,K&*D!0-&D!.-*!G$*,5!$.7!)#1&I!
'*!'D!$00&0!*-!*5&!0&+$#1*!L#&#&8!(-.+'6#)&!$!0&+$#1*!L#&#&!+-)!*5&!
<$,K&*!*5$*!0-&D!.-*!G$*,5!$.7!)#1&8!Z7!)&<&$*'.6!*5'D!,-GG$.0!%'*5!
*5&!D$G&!<L1E'.0&MI!7-#!,$.!-B&)%)'*&!*5&!<)&B'-#D!0&+$#1*!L#&#&8!45&!
0&+$#1*!L#&#&!'D!.-)G$18!
{?&*!*5&!L#&#&!1&.6*58!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!?&*!*5&!1&.6*5!-+!&$,5!-+!&$,5!L#&#&Q!L-D!<L1!pql-index L#&#&!_!*-<!`!
G'001&!`!
.-)G$1!`!F-**-G!a!L#&#&E1&.6*5!queue-length 
45&!0&+$#1*!1&.6*5!-+!*5&!L#&#&D!$)&Q!4-<!2Rp!/'001&!^Rp!U-)G$1!iRp!
Z-**-G!\R8!
{3<<17!*5&!9>!1'D*!*-!$!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!3<<17!*5&!9>!1'D*!*-!*5&!'.*&)+$,&Q!L-D!<L!<L1!pql-index!
45'D!,-GG$.0!$<<1'&D!$!9>!1'D*!*-!*5&!'.*&)+$,&8![-#!,$.!)&<&$*!*5'D!
,-GG$.0!-.!*5&!D$G&!'.*&)+$,&!*-!D&*!$!.&%!9>!1'D*!+-)!*5'D!'.*&)+$,&8!
!
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3+*&)!*5&!,-.+'6#)$*'-.I!7-#!,$.!)#.!*5&!>/4+?8<)U-4)+U)/023,7893)
,-GG$.0!*-!,5&,K!*5&!&++&,*!-+!,-.+'6#)$*'-.8![-#!,$.!D&&!*5&!1&.6*5!
-+!&$,5!L#&#&8![-#!,$.!#D&!*5&!>/4+?8<)U-4)+U?)*-!B'&%!*5&!
,-.+'6#)&0!9>!1'D*8!
!
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(>!'D!D'G'1$)!*-!9>!'.!*&)GD!-+!*)$++',!,1$DD'+',$*'-.!-<*'-.D!$.0!
,-.+'6#)$*'-.8!"-%&B&)I!*5&7!#D&!,-G<1&*&17!0'++&)&.*!D,5&0#1'.6!
G&,5$.'DGD8!(>!)&G-B&D!*5&!0&+&,*!-+!}<$,K&*!D*$)B$*'-n” '.!9>8!
(>!0&+'.&D!Sn!L#&#&DI!.#GF&)&0!+)-G!R!*-!Si8!>R!'D!*5&!<)'-)'*7!
L#&#&8!A*5&)!L#&#&D!$)&!<)-,&DD&0!-.17!%5&.!>R!5$D!.-!<$,K&*D8!
>R!'D!#D#$117!#D&0!$D!*5&!D7D*&G!L#&#&8!45&!F$.0%'0*5!'D!$11-,$*&0!*-!
>S!*-!>Si!$,,-)0'.6!*-!*5&!<)-<-)*'-.!0&+'.&0!F7!*5&!#D&)8!;-#.0!
;-F'.!D,5&0#1'.6!G-0&!'D!$0-<*&0!+-)!<$,K&*D!1&$B'.6!*5&!L#&#&8!
(&)*$'.!F7*&D!-+!<$,K&*D!$)&!<',K&0!#<!+)-G!&$,5!L#&#&8!O'*5'.!$!
L#&#&I!*5&!*$'1!0)-<!<-1',7!'D!D*'11!#D&08!?'G'1$)!*-!9>I!(>!$1D-!
,1$DD'+'&D!<$,K&*D!F$D&0!-.!*5&!+-11-%'.6!+$,*-)DQ!
S8!@.,-G'.6!'.*&)+$,&!-+!*5&!<$,K&*D!
28!Z$D',!-)!$0B$.,&0!3(T8!3(T!,$.!G$*,5!*5&!+-11-%'.6!<$)$G&*&)DQ!

{ ?-#),&!@9!$00)&DD!
{ C&D*'.$*'-.!@9!$00)&DD!
{ dC9h4(9!D-#),&!<-)*!.#GF&)!-)!<-)*!.#GF&)!)$.6&!
{ dC9h4(9!0&D*'.$*'-.!<-)*!.#GF&)!-)!<-)*!.#GF&)!)$.6&

!{ @9!<)&,&0&.,&I!.$G&17!*5&!+')D*!*5)&&!F'*D!-+!*5&!4-?!+'&10!
{ C?(9!B$1#&I!.$G&17!*5&!+')D*!D'M!F'*D!-+!*5&!4-?!+'&108!
{ 9$,K&*!+)$6G&.*DI!%5',5!$)&!'0&.*'+'&0!F7!*5&!+)$6G&.*$*'-.!+1$6!
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$.0!-++D&*!B$1#&!'.!*5&!@9!<$,K&*D!
=8!U&*%-)K!<)-*-,-1I!D#,5!$D!@9s!$.0!(TU?!
^8!9$,K&*!1&.6*5!
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(>!#D&D!*5&!;-#.0!;-F'.!D,5&0#1'.6!G-0&8!Z&6'..'.6!%'*5!L#&#&SI!
,&)*$'.!.#GF&)!-+!<$,K&*D!$)&!<',K&0!#<!+)-G!&$,5!L#&#&8!O5&.!*5&!
.#GF&)!-+!<)-,&DD&0!!<$,K&*D!)&$,5&D!*5&!D&*!*5)&D5-10!-)!*5&)&!$)&!
.-!<$,K&*D!'.!*5&!L#&#&I!*5&!D7D*&G!<)-,&DD&D!*5&!.&M*!L#&#&!'.!*5&!
D$G&!%$78!@.!(>!G&,5$.'DGI!*5&!.#GF&)!-+!F7*&D!+-)!&$,5!L#&#&!'D!
,-.+'6#)&0!'.D*&$0!-+!*5&!&M$,*!F$.0%'0*5!<)-<-)*'-.8![-#!,$.!
,$1,#1$*&!*5&!1'.K!F$.0%'0*5!+-)!&$,5!L#&#&!F7!#D'.6!*5&!.#GF&)!-+!
F7*&D!&$,5!)-11!+-)!*5'D!L#&#&8!45&!+-)G#1$!'DQ!
U#GF&)!-+!F7*&D!'.!*5&!L#&#&h*-*$1!.#GF&)!-+!F7*&D!*5$*!$11!L#&#&D!
D5-#10!5$B&!m!1'.K!F$.0%'0*5!<)-<-)*'-.!+-)!*5'D!L#&#&!
@+!$!L#&#&!K&&<D!&G<*7!+-)!$!<&)'-0I!*5&!F$.0%'0*5!+-)!*5'D!L#&#&!'D!
$11-,$*&0!*-!-*5&)!L#&#&D!$,,-)0'.6!*-!*5&')!F$.0%'0*5!<)-<-)*'-.D8!
3DD#G&!*5$*!+'B&!L#&#&D!$)&!,-.+'6#)&08!45&!.#GF&)D!-+!F7*&D!+-)!*5&!
L#&#&D!$)&!)&D<&,*'B&17!]RRRI!]RRRI!SRRRRI!SRRRRI!$.0!2RRRR8!@+!$11!
*5&!+'B&!L#&#&D!5$B&!&.-#65!<$,K&*D!*-!F&!D&.*I!*5&')!F$.0%'0*5!'D!
$11-,$*&0!$*!*5&!<)-<-)*'-.!-+!SRzI!SRzI!2RzI!2RzI!$.0!^Rz8!@+!L#&#&!
^!5$D!.-!<$,K&*D!*-!F&!D&.*!+-)!$!<&)'-0I!*5$*!'DI!L#&#&!^!'D!&G<*7I!*5&!
2Rz!F$.0%'0*5!-+!L#&#&!^!'D!$11-,$*&0!*-!*5&!-*5&)!+-#)!L#&#&D!$*!*5&!
<)-<-)*'-.!-+!SQ!SQ!2Q!^8!45&)&+-)&I!%'*5'.!*5'D!<&)'-0I!*5&!+-#)!L#&#&D!
-,,#<7!)&D<&,*'B&17!S28]zI!S28]zI!2]zI!$.0!]Rz!-+!*-*$1!F$.0%'0*58!
!

HCDP-IENP Module 3 QoS 

HC Series HUAWEI TECHNOLOGIES Page309



45&!(>!G&,5$.'DG!,$..-*!+)$6G&.*'P&!<$,K&*D8!J-)!&M$G<1&I!=RRR!
F7*&D!.&&0!*-!F&!<',K&0!-#*!+)-G!L#&#&S8!45&!+-11-%'.6!,-.0'*'-.!G$7!
-,,#)Q!*5&!+')D*!<$,K&*D!'D!S]RRF7*&DI!$.0!+&*,5&0!-#*I!*5&.!*5&!D&,-.0!
<$,K&*!'D!S^bb!F7*&D!$.0!-.17!S!F7*&!D5-#10!F&!<',K&0!#<!
D#FD&L#&.*178!"-%&B&)I!*5&!*5')0!<$,K&*!'D!S]RR!F7*&DI!*5&.!S]RR!l!
S^bb!l!S]RR!m^^bb!F7*&D!$)&!<',K&0!-#*!+)-G!>S8!J-)!*5'D!L#&#&I!*5&!
F$.0%'0*5!<)-<-)*'-.!'D!0'++&)&.*!+)-G!*5&!&M<&,*&0!B$1#&!=RRR8!
!
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30B$.*$6&DQ!
S8!9$,K&*D!-+!B$)'-#D!D&)B',&D!,$.!-F*$'.!0'++&)&.*!F$.0%'0*58!45'D!
&.D#)&D!G-)&!F$.0%'0*5!+-)!K&7!D&)B',&D!$.0!$1D-!<)-B'0&D!,&)*$'.!
F$.0%'0*5!+-)!.-.EK&7!D&)B',&D8!
45$*!'DI!'*!$B-'0D!*5&!}D*$)B$*'-n” -+!<$,K&*D!$D!'.!9>!G&,5$.'DG8!!

28!O5&.!,-.6&D*'-.!-,,#)DI!L#&#&S!*-!L#&#&Si!,$.!-F*$'.!F$.0%'0*5!
-+!D<&,'+'&0!<)-<-)*'-.8!
=8!45&!L#&#&!1&.6*5!,$.!F&!D&*!*-!R8!45&-)&*',$117I!*5&!L#&#&!1&.6*5!
,$.!F&!'.+'.'*&!8!
C'D$0B$.*$6&DQ!
S8!@*!,$..-*!0&*&)G'.&!*5&!D,5&0#1'.6!%&'65*!$,,-)0'.6!*5&!<)&,&0&.,&!
-+!<$,K&*D8!9$,K&*D!%'*5!5'65!<)'-)'*7!,$..-*!F&!<)-,&DD&0!+')D*8!
28!c$,5!L#&#&!#D&D!J@JA!G&,5$.'DG8!45$*!'DI!&$,5!L#&#&!5$D!$11!
0'D$0B$.*$6&D!-+!*5&!J@JA!L#&#&8!
=8!Z$.0%'0*5!,$..-*!F&!$,,#)$*&17!$11-,$*&08!
^8!@*!,$#D&D!g'**&)I!D-!(>!'D!$!D,5&0#1'.6!G&,5$.'DG!$<<1'&0!'.!$!
.&*%-)K!.-*!5$B'.6!5'65!)&L#')&G&.*!+-)!g'**&)8!
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@.!*5&!,-.+'6#)$*'-.!&M$G<1&I!1&.6*5!-+!L#&#&S!'D!D&*!*-!2]I!$.0!=RRR!
F7*&D!'.!L#&#&S!'D!D,5&0#1&0!&$,5!*'G&8!T&.6*5!-+!L#&#&2!'D!D&*!*-!=RI!
$.0!]RRR!F7*&D!'.!L#&#&S!'D!D,5&0#1&0!&$,5!*'G&8!9$,K&*D!+)-G!&*5R
!'D!$00&0!*-!L#&#&S!$.0!J49!0$*$!'D!$00&0!*-!L#&#&28!L#&#&S]!'D
!,-.+'6#)&0!$D!*5&!0&+$#1*!L#&#&8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{ (-.+'6#)&!*5&!(>!1'D*8!
S8!c.*&)!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!(-.+'6#)&!*5&!(>!1'D*!F$D&0!-.!*5&!.&*%-)K!<)-*-,-1Q!L-D!,L1!cql-
index <)-*-,-1!protocol-name L#&#&EK&7!key-value L#&#&!queue-
number A)!,-.+'6#)&!*5&!(>!1'D*!F$D&0!-.!*5&!'.F-#.0!'.*&)+$,&!-+!
<$,K&*DQ!L-D!,L1!cqlindex '.F-#.0E'.*&)+$,&!interface-type 
interface-number L#&#&!queue-number 
45&!(>!1'D*!,-.D'D*D!-+!Si!6)-#<D!VSESiW8!c$,5!6)-#<!D<&,'+'&D!*5&!
L#&#&D!*-!%5',5!,&)*$'.!*7<&D!-+!<$,K&*D!D5-#10!F&!$00&0I!1&.6*5!-+!
&$,5!L#&#&I!$.0!.#GF&)!-+!F7*&D!D,5&0#1&0!&$,5!*'G&8!A.17!-.&!
6)-#<!,$.!F&!$<<1'&0!*-!$.!'.*&)+$,&8!
()&$*&!*5&!,1$DD'+',$*'-.!)#1&!F$D&0!-.!*5&!'.F-#.0!'.*&)+$,&!-)!*5&!
+&$*#)&D!-+!*5&!<$,K&*D8!Z7!)&<&$*'.6!*5'D!,-GG$.0!%'*5!*5&!D$G&!,L1E
'.0&MI!7-#!,$.!$00!.&%!)#1&D!*-!*5'D!(>!1'D*8!
{(-.+'6#)&!*5&!0&+$#1*!L#&#&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
!
!
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28!(-.+'6#)&!*5&!0&+$#1*!L#&#&Q!L-D!,L1!cql-index 0&+$#1*EL#&#&!queue-
number 
(-.+'6#)&!$!0&+$#1*!L#&#&!+-)!*5&!<$,K&*D!*5$*!0-!.-*!G$*,5!$.7!)#1&8!
[-#!,$.!0&+'.&!G#1*'<1&!)#1&D!+-)!$!(>!1'D*!$.0!*5&.!$<<17!*5&!)#1&D!*-!
$.!'.*&)+$,&8!O5&.!$!<$,K&*!$))'B&D!$*!*5'D!'.*&)+$,&!V$.0!%'11!F&!D&.*!
F7!*5&!'.*&)+$,&WI!*5&!D7D*&G!G$*,5&D!*5&!<$,K&*!%'*5!*5&!)#1&D!$*!*5&!
,-.+'6#)$*'-.!D&L#&.,&8!@+!$!G$*,5'.6!)#1&!'D!+'.0I!*5&!<$,K&*!'D!$00&0!
*-!*5&!,-))&D<-.0'.6!L#&#&!$.0!*5&!G$*,5'.6!<)-,&DD!'D!,-G<1&*&8!@+!
*5&!<$,K&*D!0-&D!.-*!G$*,5!$.7!)#1&I!*5&7!$)&!$00&0!*-!*5&!0&+$#1*!
L#&#&8!!
Z7!0&+$#1*I!*5&!0&+$#1*!L#&#&!'D!L#&#&S8!
{?&*!*5&!L#&#&!1&.6*58!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!?&*!*5&!L#&#&!1&.6*5Q!L-D!,L1!cql-index L#&#&!queue-number 
L#&#&E1&.6*5!
queue-length 
45'D!,-GG$.0D!D&*D!*5&!1&.6*5!-+!$!D<&,'+'&0!,#D*-G!L#&#&!V.$G&17!
*5&!.#GF&)!-+!<$,K&*D!'.!*5&!L#&#&W8!
L#&#&E1&.6*5!D<&,'+'&D!*5&!G$M'G#G!1&.6*5!-+!$!L#&#&8!45&!0&+$#1*!
B$1#&!'D!2R8!
{?&*!*5&!.#GF&)!-+!F7*&D!D,5&0#1&0!&$,5!*'G&!'.!$!L#&#&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!?&*!*5&!.#GF&)!-+!F7*&D!D,5&0#1&0!&$,5!*'G&!'.!$!L#&#&Q!L-D!,L1!
cql-index L#&#&!queue-number D&)B'.6!byte-count 
Z7*&E,-#.*!D<&,'+'&D!*5&!.#GF&)!-+!F7*&D!D,5&0#1&0!&$,5!*'G&8!O5&.!
*5&!)-#*&)!D,5&0#1&D!*5&!,#D*-G!L#&#&DI!'*!D&.0D!<$,K&*D!'.!$!L#&#&!
,-.*'.#-#D17I!#.*'1!*5&!.#GF&)!-+!D&.*!F7*&D!)&$,5&D!-)!&M,&&0D!*5&!
F7*&E,-#.*!B$1#&!-+!*5'D!L#&#&!-)!*5&!L#&#&!'D!&G<*78!45&.!*5&!)-#*&)!
F&6'.D!*-!D,5&0#1&!*5&!.&M*!L#&#&8!45&)&+-)&I!*5&!B$1#&!-+!F7*&E,-#.*!
'.+1#&.,&D!*5&!F$.0%'0*5!<)-<-)*'-.!-+!*5&!L#&#&D8!45&!B$1#&!$1D-!
0&*&)G'.&D!*5&!'.*&)B$1!+-)!*5&!)-#*&)!*-!D,5&0#1&!*5&!.&M*!L#&#&8!45&!
0&+$#1*!B$1#&!-+!F7*&E,-#.*!'D!S]RR8!45&!<$,K&*D!'.!*5&!D7D*&G!L#&#&!
D5-#10!F&!D&.*!+')D*8!O5&.!*5&!D7D*&G!L#&#&!F&,-G&D!&G<*7I!*5&!
)-#*&)!D&.0D!,&)*$'.!.#GF&)!-+!<$,K&*D!+)-G!L#&#&S!*-!L#&#&Si!
$,,-)0'.6!*-!*5&')!F$.0%'0*5!<)-<-)*'-.8!!
{3<<17!*5&!(>!1'D*!*-!*5&!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!interface-number 
=8!3<<17!*5&!(>!1'D*!*-!*5&!'.*&)+$,&!Q!L-D!,L!,L1!cql-index!
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3+*&)!*5&!,-.+'6#)$*'-.I!7-#!,$.!)#.!,-GG$.0!>/4+?8<)U-4)9U)
/023,7893)*-!,5&,K!*5&!&++&,*!-+!,-.+'6#)$*'-.8![-#!,$.!D&&!*5&!
'.+-)G$*'-.!$F-#*!$11!*5&!Sn!L#&#&D8![-#!,$.!#D&!*5&!>/4+?8<)U-4)9U?)
,-GG$.0!*-!B'&%!*5&!'.+-)G$*'-.!+-)!*5&!,-.+'6#)&0!(>!1'D*8!
!
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45&!G-D*!-FB'-#D!0'++&)&.,&!F&*%&&.!OJ>!$.0!9>!-)!(>!'D!*5$*!OJ>!
0-&D!.-*!$11-%!<$,K&*!,1$DD'+',$*'-.!F$D&0!-.!*5&!3(TI!'.!D*&$0I!OJ>!
07.$G',$117!,1$DD'+'&D!<$,K&*D!F$D&0!-.!+1-%D8!3!+1-%!'D!'0&.*'+'&0!F7!
*5&!L#'.*#<1&!VD-#),&!@9!$00)&DDI!0&D*'.$*'-.!@9!$00)&DDI!<)-*-,-1!
.#GF&)I!D-#),&!<-)*!.#GF&)I!$.0!
0&D*'.$*'-.!<-)*!.#GF&)W!-+!<$,K&*D8!9$,K&*D!%'*5!*5&!D$G&!L#'.*#<1&!
F&1-.6!*-!*5&!D$G&!+1-%I!%5',5!'D!G$<<&0!*-!$!L#&#&!*5)-#65!*5&!
"$D5!$16-)'*5G8!@.!D-G&!,$D&DI!*5&!4-?!+'&10!'D!$1D-!#D&08!45&!)'6'0!
,1$DD'+',$*'-.!G&*5-0!5$D!D-G&!0&+&,*D!$.0!.&&0D!*-!F&!-<*'G'P&0!F7!
$.-*5&)!G&,5$.'DG8!@.!OJ>I!*5&!+1-%D!%'*5!1-%&)!B-1#G&!$.0!5'65&)!
<)&,&0&.,&!$)&!<)-,&DD&0!&$)1'&)!*5$.!+1-%D!%'*5!1$)6&)!B-1#G&!$.0!
1-%&)!<)&,&0&.,&8!Z&,$#D&!OJ>!'D!!F$D&0!-.!+1-%D!$.0!&$,5!+1-%!
G$<D!$!L#&#&I!OJ>!G#D*!D#<<-)*!$!1$)6&!.#GF&)!-+!L#&#&D8!OJ>!
D#<<-)*D!$!G$M'G#G!-+!^Rbi!L#&#&D!-.!&$,5!'.*&)+$,&8!C'++&)&.,&D!
F&*%&&.!OJ>!$.0!(>!$)&Q!
S8!(>!,$.!0&+'.&!3(T!)#1&D!*-!,1$DD'+7!<$,K&*DI!%5'1&!OJ>!,$.!-.17!
#D&!*5&!L#'.*#<1&!*-!,1$DD'+7!<$,K&*D8!
28!45&')!L#&#&!D,5&0#1'.6!G&,5$.'DGD!$)&!0'++&)&.*8!?,5&0#1'.6!
G&,5$.'DG!-+!(>!'D!9)&&G<*'B&!l!O;;I!%5'1&!D,5&0#1'.6!G&,5$.'DG!
-+!OJ>!'D!%&'65*&0!+$')!L#&#'.68!
=8!45&')!0)-<!<-1','&D!$)&!0'++&)&.*8!(>!#D&D!*5&!*$'1!0)-<!<-1',7I!%5'1&!
OJ>!#D&D!OJ>!0)-<!<-1',7I!%5',5!'D!$.!'G<)-B&G&.*!*-!*5&!*$'1!0)-<!
<-1',78!
^8!OJ>!'D!F$D&0!-.!+1-%D8!c$,5!+1-%!-,,#<7!$!L#&#&!$.0!&$,5!
'.*&)+$,&!D#<<-)*D!$!G$M'G#G!-+!^Rbi!L#&#&D8!OJ>!D,5&0#1'.6!5$D!
*%-!-Fg&,*'B&D8!A.&!'D!<)-B'0'.6!+$')!D,5&0#1'.6!+-)!+1-%D8!45'D!'D!*5&!
G&$.'.6!-+!J!V+$')W!'.!OJ>8!45&!-*5&)!'D!6#$)$.*&&'.6!G-)&!F$.0%'0*5!
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+-)!+1-%D!%'*5!5'65!<)&,&0&.,&8!45'D!'D!*5&!G&$.'.6!-+!O!V%&'65*&0W8!
4-!<)-B'0&!+$')!D,5&0#1'.6!+-)!+1-%DI!OJ>!<)-B'0&D!*5&!D$G&!
F$.0%'0*5!+-)!&$,5!+1-%8!J-)!&M$G<1&I!'+!*5&)&!$)&!SR!+1-%D!-.!$.!
'.*&)+$,&!$.0!F$.0%'0*5!-+!*5'D!'.*&)+$,&!'D!S2\!jF<DI!*5&.!*5&!
F$.0%'0*5!+-)!&$,5!+1-%!'D!S2\hSR!m!S28\!jF<D8!@.!$!D&.D&I!*5'D!
G&,5$.'DG!'D!D'G'1$)!*-!*'G&!0'B'D'-.!G#1*'<1&M'.68!OJ>!$11-%D!-*5&)!
+1-%D!*-!#D&!*5&!)&G$'.'.6!F$.0%'0*5!-+!$!+1-%8!@+!*5&!F$.0%'0*5!-+!$.!
'.*&)+$,&!'D!S2\!KF<D!$.0!*5&)&!$)&!SR!+1-%D!-.!*5&!'.*&)+$,&I!*5&.!&$,5!
+1-%!5$D!*5&!F$.0%'0*5!-+!S28\KF<D8!@*!'D!<-DD'F1&!*5$*!+1-%S!.&&0D!-.17!
]!KF<D!$.0!+1-%2!.&&0D!2R!KF<D8!J1-%2!,$.!#D&!*5&!)&G$'.'.6!
F$.0%'0*5!-+!+1-%SQS28\!|!]!m!n8\!KF<D8!
45&!%&'65*'.6!-+!OJ>!'D!F$D&0!-.!*5&!@9!<)&,&0&.,&!-+!+1-%D8!OJ>!
$11-,$*&D!G-)&!F$.0%'0*5!*-!+1-%D!%'*5!5'65!@9!<)&,&0&.,&8!45&!
$16-)'*5G!'D!V@9!<)&,&0&.,&lSWh?#G!V@9!<)&,&0&.,&lSW8!J-#)!&M$G<1&I!
+-#)!+1-%D!5$B&!*5&!@9!<)&,&0&.,&!SI!2I!=I!^!)&D<&,*'B&178!45&!
F$.0%'0*5!+-)!*5&D&!+1-%D!D5-#10!F&!
)&D<&,*'B&17!2hS^I!=hS^I!^hS^I!]hS^8!
!
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9$,K&*D!%'*5!*5&!D$G&!L#'.*#<1&!VD-#),&!@9!$00)&DDI!0&D*'.$*'-.!@9!
$00)&DDI!<)-*-,-1!.#GF&)I!D-#),&!<-)*!.#GF&)I!$.0!0&D*'.$*'-.!<-)*!
.#GF&)W!F&1-.6!*-!*5&!D$G&!+1-%8!
OJ>!#D&D!*5&!L#'.*#<1&!$.0!4-?!+'&10!$D!*5&!'.<#*!-+!*5&!
"$D5!$16-)'*5G8!45&!,$1,#1$*'-.!)&D#1*!'D!$!.#GF&)I!.$G&17!*5&!
D&L#&.,&!.#GF&)!-+!*5&!L#&#&!*-!%5',5!*5&!<$,K&*!D5-#10!g-'.8!
9$,K&*D!'.!*5&!D$G&!+1-%!D5-#10!F&!,1$DD'+'&0!*-!*5&!D$G&!L#&#&8!
"-%&B&)I!'+!*5&!4-?!+'&10!-+!$!<$,K&*!'D!0'++&)&.*!+)-G!*5&!4-?!+'&10!
-+!-*5&)!<$,K&*DI!*5'D!<$,K&*D!'D!$00&0!*-!$.-*5&)!L#&#&8!45'D!,$#D&D!
0'D-)0&)!-+!<$,K&*D8!4-!$B-'0!0'D-)0&)!-+!<$,K&*DI!7-#!D5-#10!D&*!*5&
!D$G&!4-?!+'&10!+-)!*5&!<$,K&*D!'.!*5&!D$G&!+1-%8!Z7!0&+$#1*I!OJ>!#D&D!
2]i!L#&#&D8!45&!.#GF&)!-+!L#&#&D!,$.!F&!D&*!*-!$!B$1#&!)$.6'.6!+)-G!
Si!*-!^RbiI!F#*!*5'D!B$1#&!G#D*!F&!*5&!<-%&)!-+!2!V2.W8!@.!$00'*'-.I!&'65*!
D7D*&G!L#&#&D!$)&!,-.+'6#)&0!+-)!D7D*&G!<$,K&*D!$.0!#<!*-!SRRR!;?:9!
L#&#&D!,$.!F&!,-.+'6#)&08!?7D*&G!<$,K&*D!$.0!;?:9!<$,K&*D!$)&!
G$<<&0!*-!D<&,'+',!L#&#&D!+-)!*5&G8!
4-!&.D#)&!*5$*!&$,5!+1-%!'D!G$<<&0!*-!$!L#&#&I!OJ>!)&L#')&D!$!1$)6&!
.#GF&)!-+!L#&#&D8!@+!*5&)&!$)&!.-*!&.-#65!L#&#&DI!0'++&)&.*!+1-%D!G$7!
F&!G$<<&0!*-!*5&!D$G&!L#&#&8!
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4-!#.0&)D*$.0!*5&!0)-<!<-1',7!$.0!L#&#&!D,5&0#1'.6!G&,5$.'DG!-+!
OJ>I!7-#!.&&0!*-!K.-%!$.!'G<-)*$.*!,-.,&<*Q!D&L#&.,&!.#GF&)!V?UW8!
VA*5&)!<$)$G&*&)D!G$7!F&!#D&0!'.!-*5&)!0-,#G&.*D8!
U-!G$**&)!%5$*!<$)$G&*&)!'D!#D&0I!
*5&!+1-%D!%'*5!1-%&)!B-1#G&!$.0!5'65&)!@9!<)&,&0&.,&!D5-#10!F&!
D,5&0#1&0!+')D*W8!3+*&)!,1$DD'+',$*'-.I!&$,5!<$,K&*!'D!$DD'6.&0
!$.!?U!F&+-)&!'*!'D!$00&0!*-!$!L#&#&!-)!0)-<<&08!
45&!+-)G#1$!+-)!,$1,#1$*'.6!*5&!?U!'DQ!?U!m!
9)&B'-#Dw?Ul%&'65*k.&%w<$,K&*w1&.6*58!45&!9)&B'-#Dw?U!B$)'&D!'.!
*5&!+-11-%'.6!,$D&DQ!
@+!*5&!L#&#&!*-!%5',5!*5&!<$,K&*!D5-#10!F&!$00&0!'D!.-*!&G<*7I!
9)&B'-#Dw?U!'D!*5&!?U!-+!*5&!1$D*!<$,K&*!*5$*!g-'.D!*5&!L#&#&8!@+!*5&!
L#&#&!'D!&G<*7I!9)&B'-#Dw?U!'D!*5&!?U!-+!*5&!1$D*!<$,K&*!*5$*!'D!D&.*!
F7!*5&!4M>8!@.!OJ>!D,5&0#1'.6I!*5&!<$,K&*!%'*5!DG$11&)!?U!'D!
D,5&0#1&0!+')D*8!J)-G!*5&!+-)G#1$!+-)!,$1,#1$*'.6!*5&!?UI!7-#!,$.!D&&!
*5$*!*5&!%&'65*!'D!'.!)&B&)D&!<)-<-)*'-.!*-!*5&!<)&,&0&.,&!D-!*5$*!+1-%D!
%'*5!5'65&)!@9!<)&,&0&.,&!,$.!-F*$'.!G-)&!F$.0%'0*58!e&.&)$117I!*5&!
B$1#&!-+!%&'65*!'D!=2=\^hV@99;c(lSW8!@.!*5&!+'6#)&I!%5&.!*5&!+')D*!
<$,K&*D!-+!SRR!F7*&D!g-'.D!*5&!L#&#&I!*5&!L#&#&!'D!&G<*78!45&!?U!-+!
*5'D!<$,K&*!'DQ!=2=\^RRlSRRk=2=\^hVRlSWmi^ni\RR8!O5&.!*5&!D&,-.0!
<$,K&*!-+!SR!F7*&D!g-'.D!*5&!L#&#&I!*5&!+')D*!<$,K&*!'D!.-*!D&.*!7&*I!D-!
*5&!L#&#&!'D!.-*!&G<*78!45&!?U!-+!*5&!D&,-.0!<$,K&*!'DQ!
i^ni\RRlSRk=2=\^hVRlSWmi\RRi^R8!
?'G'1$)17I!*5&!?U!-+!*5&!*5')0!<$,K&*!VSRR!F7*&DW!'D!SRR=bR^R8!
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3DD#G&!*%-!L#&#&D!3!$.0!Z8!9$,K&*D!g-'.'.6!3!$.0!Z!$11!5$B&!*5&!@9!
<)&,&0&.,&!R8!3,,-)0'.6!*-!*5&!+-)G#1$Q!%&'65*m=2=\^hV@99;c(lSWI!
*5&!B$1#&!-+!%&'65*!'D!=2=\^8!J-)!*5&!,-.B&.'&.,&!-+!0&D,)'<*'-.I!%&!
D&*!*5&!%&'65*!*-!S8!3*!*5&!F&6'..'.6I!4M>w?U!'D!R8!!
S8!9$,K&*!3S!g-'.D!L#&#&!3I!$.0!'*D!1&.6*5!'D!SRR!F7*&D8!>#&#&!3!'D!
&G<*7I!D-!?UV9RWm4M>w?Ul?'P&V9RWkmSRR8!
28!9$,K&*!ZS!g-'.D!L#&#&!Z!$.0!'*D!1&.6*5!'D!=RR!F7*&D8!>#&#&!Z!'D!
&G<*7I!D-!?UV9RWm4M>w?Ul?'P&V9RWkO&'65*m=RR8!
=8!9$,K&*!32!g-'.D!L#&#&!38!U-%!3S!'D!.-*!D&.*!7&*I!D-!L#&#&!3!'D!.-*!
&G<*78!?UV9jlSWm?UV9jWl?'P&V9jlSWkO&'65*mS2R8!
^8!9$,K&*!3=!g-'.D!L#&#&!38!?UmS]R8!
]8!9$,K&*!Z2!g-'.D!L#&#&!Z8!U-%!L#&#&!Z!'D!.-*!&G<*7I!D-!?UmiRR8!
i8!Z7!,-G<$)'.6!*5&!?UDI!7-#!,$.!-F*$'.!*5&!D,5&0#1'.6!D&L#&.,&Q!3SI!
32I!3=I!ZSI!Z28!
@.!*5'D!&M$G<1&I!*5&!@9!<)&,&0&.,&!'D!.-*!*$K&.!'.*-!$,,-#.*I!D-!L#&#&!
3!$.0!L#&#&!Z!5$B&!*5&!D$G&!%&'65*8!45&!D,5&0#1'.6!D&L#&.,&!
)&1$*&D!*-!*5&!<$,K&*!T&.6*58!
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3DD#G&!*%-!L#&#&D!3!$.0!Z8!45&!@9!<)&,&0&.,&!-+!<$,K&*D!g-'.'.6!
L#&#&!3!'D!R8!45&!@9!<)&,&0&.,&!-+!<$,K&*D!g-'.'.6!L#&#&!Z!'D!^8!
3,,-)0'.6!*-!*5&!+-)G#1$!%&'65*m=2=\^hV@99;c(lSWI!*5&!%&'65*!-+!
L#&#&!Z!'D!Sh]!-+!%&'65*!-+!L#&#&!38!J-)!*5&!,-.B&.'&.,&!-+!0&D,)'<*'-.I!
%&!D&*!*5&!%&'65*!-+!L#&#&!3!*-!S!$.0!%&'65*!-+!L#&#&!Z!*-!Sh]8!
3*!*5&!F&6'..'.6I!4M>w?U!'D!SR8!
S8!9$,K&*!3S!g-'.D!L#&#&!3I!$.0!'*D!1&.6*5!'D!SRR!F7*&D8!>#&#&!3!'D!
&G<*7I!D-!?UV9RWm4M>w?Ul?'P&V9RWkO&'65*mSSR8!
28!9$,K&*!ZS!g-'.D!L#&#&!Z!$.0!'*D!1&.6*5!'D!=RR!F7*&D8!>#&#&!Z!'D!
&G<*7I!D-!?UV9RWm4M>w?Ul?'P&V9RWkO&'65*mnR8!
=8!9$,K&*!32!g-'.D!L#&#&!38!U-%!3S!'D!.-*!D&.*!7&*I!D-!L#&#&!3!'D!.-*!
&G<*78!?UV9jlSWm?UV9jWl?'P&V9jlSWkO&'65*mS=R8!
^8!9$,K&*!3=!g-'.D!L#&#&!38!?UmSiR8!
]8!9$,K&*!Z2!g-'.D!L#&#&!Z8!U-%!L#&#&!Z!'D!.-*!&G<*7I!D-!?UmS=R8!
i!8!Z7!,-G<$)'.6!*5&!?UDI!7-#!,$.!-F*$'.!*5&!D,5&0#1'.6!D&L#&.,&Q!
ZSI!3SI!32I!Z2I!3=8!
@.!*5'D!&M$G<1&I!*5&!@9!<)&,&0&.,&!'D!*$K&.!'.*-!$,,-#.*I!D-!*5&!
D,5&0#1'.6!D&L#&.,&!)&1$*&D!*-!F-*5!*5&!<$,K&*!1&.6*5!$.0!@9!
<)&,&0&.,&8!

!
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OJ>!#D&D!OJ>!0)-<!<-1',7I!%5',5!'D!$.!'G<)-B&G&.*!*-!*5&!*$'1!0)-<!
<-1',78!3<$)*!+)-G!*5&!?UI!OJ>!$1D-!#D&D!"-10EL#&#&ET'G'*!V">TW!$.0!
(-.6&D*'B&!C'D,$)0!*5)&D5-10!V(C4W!*-!0&*&)G'.&!*5&!<$,K&*D!*-!F&!
0)-<<&08!@+!*5&!">T!)&$,5&D!*5&!G$M'G#G!B$1#&!%5&.!$!<$,K&*!$))'B&DI!
*5&!<$,K&*!'D!0)-<<&0!0')&,*178!
@+!*5&!">T!0-&D!.-*!)&$,5!*5&!G$M'G#G!B$1#&I!OJ>!,1$DD'+'&D!*5'D!
<$,K&*!$,,-)0'.6!*-!*5&!,1$DD'+',$*'-.!)#1&I!0&*&)G'.&D!%5',5!L#&#&!
D5-#10!*5&!<$,K&*!g-'.I!$.0!,$1,#1$*&!*5&!?U8!45&!0)-<!<-1',7!'D!$1D-!
0&*&)G'.&0!F7!*5&!(C4I!%5',5!'D!*5&!0)-<!*5)&D5-10!-+!L#&#&8!@+!*5&!
(C4!0-&D!.-*!)&$,5!*5&!G$M'G#G!B$1#&I!*5&!<$,K&*!g-'.D!*5&!L#&#&8
!@+!*5&!(C4!)&$,5&D!*5&!G$M'G#G!B$1#&I!*5&!D7D*&G!g#06&D!%5&*5&)!
-*5&)!L#&#&D!5$B&!<$,K&*D!%'*5!1$)6&)!?UD8!@+!.-!<$,K&*!%'*5!1$)6&)!
?U!&M'D*DI!*5'D!<$,K&*!'D!0)-<<&08!@+!-*5&)!L#&#&D!5$B&!<$,K&*D!%'*5!1$)6&)!
?UDI!OJ>!0)-<D!*5&!<$,K&*!%'*5!*5&!1$)6&D*!?U8!@.!F)'&+I!'+!*5&!.#GF&)!
-+!<$,K&*D!'.!$!L#&#&!'D!1$)6&)!*5$.!*5&!(C4!-+!*5'D!L#&#&I!OJ>!0)-<D!
*5&!<$,K&*!%'*5!*5&!1$)6&D*!?U!$G-.6!$11!*5&!L#&#&D8!

!
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OJ>!5$D!*5&!+-11-%'.6!$0B$.*$6&D!$.0!0'D$0B$.*$6&DQ!
30B$.*$6&DQ!
{!45&!,-.+'6#)$*'-.!'D!D'G<1&8!
{!45&!*5)-#65<#*!-+!$11!+1-%D!,$.!F&!6#$)$.*&&0!
C'D$0B$.*$6&DQ!
{!45&!,1$DD'+',$*'-.!$16-)'*5G!'D!,-G<1&MI!D-!*5&!<)-,&DD'.6!D<&&0!'D!
1-%8!
{!OJ>!,$..-*!6#$)$.*&&!D*$F1&!F$.0%'0*5!+-)!K&7!D&)B',&D8!/#1*'<1&!
1-%E<)&,&0&.,&!+1-%D!G$7!-B&)D5$0-%!$!5'65E<)&,&0&.,&!+1-%8!
{!45&!#D&)!,$..-*!0&+'.&!,1$DD'+'&)8!
{!OJ>!,$..-*!6#$)$.*&&!+'M&0!F$.0%'0*58!
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@.!*5'D!&M$G<1&I!OJ>!'D!,-.+'6#)&0!-.!'.*&)+$,&!D&)'$1R8!45&!L#&#&!
1&.6*5!'D!]RR!<$,K&*D8!45&!'.*&)+$,&!5$D!2R^\!L#&#&D8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{(-.+'6#)&!OJ>8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!(-.+'6#)&!OJ>!-.!*5&!'.*&)+$,&Q!L-D!%+L!X!L#&#&E1&.6*5!max-
queue-length 
X!L#&#&E.#GF&)!total-queue-number Y!Y!
@+!.-!OJ>!<-1',7!'D!$<<1'&0!*-!$.!'.*&)+$,&I!7-#!,$.!#D&!*5'D!,-GG$.0!
*-!$<<17!*5&!OJ>!<-1',7!*-!*5'D!'.*&)+$,&!$.0!D&*!OJ>!<$)$G&*&)D8!@+!$!
OJ>!<-1',7!'D!$<<1'&0!*-!*5'D!'.*&)+$,&I!7-#!,$.!#D&!*5'D!,-GG$.0!*-!
,5$.6&!*5&!OJ>!<$)$G&*&)D8!
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@9!;49!L#&#'.6!$00D!$!D*)',*!<)'-)'*7!L#&#&!*-!OJ>!-)!(Z>8!@9!;49!
L#&#'.6!,1$DD'+'&D!:-@9!<$,K&*D!F7!*5&!0&D*'.$*'-.!<-)*!.#GF&)!-+!*5&!
dC9!<$,K&*8!@*!*5&.!D&1&,*D!*5&!+1-%D!%'*5!*5&!dC9!0&D*'.$*'-.!<-)*!
.#GF&)!F&'.6!$.!&B&.!'.!$!,&)*$'.!)$.6&8!@9!;49!L#&#&!'D!$!D*)',*!
<)'-)'*7!L#&#&I!D-!'*!'D!D,5&0#1&0!+')D*8!(&)*$'.!<-1',7!'D!$0-<*&0!*-!
<)&B&.*!*5&!D*)',*!<)'-)'*7!L#&#&!+)-G!-,,#<7'.6!*--!G#,5!F$.0%'0*58
!45$*!'DI!*5&!F$.0%'0*5!+-)!*5&!;49!L#&#&!'D!1'G'*&08!
4)$++',!*5$*!&M,&&0D!*5&!1'G'*!'D!0)-<<&08!;49!L#&#&!,$.!F&!#D&0!%'*5!
$.7!-*5&)!L#&#&D!VJ@JAI!9>I!(>I!OJ>I!-)!(Z>W!$.0!'*!5$D!*5&!5'65&D*!
<)&,&0&.,&8!"-%&B&)I!TT>!-+!(Z>!,$.!$1D-!<)-,&DD!*5&!)&$1E*'G&!
D&)B',&I!D-!'*!'D!.-*!)&,-GG&.0&0!*-!#D&!*5&!;49!L#&#&!%'*5!*5&!(Z>8!
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;49>!,$.!-.17!,1$DD'+7!<$,K&*D!$,,-)0'.6!*-!*5&!<-)*!.#GF&)!-+!;49!
<$,K&*DI!D-!*5&!*)$++',!,1$DD'+',$*'-.!G&*5-0!'D!.-*!+1&M'F1&8!
!
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@.!*5&!&M$G<1&I!;49>!'D!$<<1'&0!-.!*5&!D&)'$1R!'.*&)+$,&8!9$,K&*D!%'*5!
*5&!0&D*'.$*'-.!<-)*!.#GF&)!F&'.6!$.!&B&.!'.!*5&!)$.6&!-+!Si=\^E
=2nin!$)&!$00&0!*-!*5&!;49!L#&#&8!45&!F$.0%'0*5!+-)!*5&!;49!L#&#&!
'D!]R!KF<D!$.0!*5&!(Z?!'D!S]RR8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!$D!+-11-%DQ!
{3<<17!;49>!*-!*5&!'.*&)+$,&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!interface-type interface-number 
=8!3<<17!;49>!*-!*5&!'.*&)+$,&Q!L-D!)*<L!D*$)*E<-)*!min-rtp-port-number 
&.0E<-)*!max-rtp-port-number F$.0%'0*5!bandwidth X!,FD!cbs Y!
45&!U-4),2+U),-GG$.0!'D!#D&0!*-!&.$F1&!;49>!-.!$.!'.*&)+$,&8!45&!
-Fg&,*'B&!'D!*-!)&D&)B&!$!)&$1E*'G&!D&)B',&!+-)!*5&!;49!<$,K&*D!%'*5!*5&!
dC9!0&D*'.$*'-.!<-)*!.#GF&)!'.!$!,&)*$'.!)$.6&8!45&!:0>-)U-4),2+U)
,-GG$.0!'D!#D&0!*-!0'D$F1&!;49>!-.!*5&!'.*&)+$,&8!45'D!,-GG$.0!
,)&$*&D!$!D*)',*!<)'-)'*7!L#&#&8!A.17!*5&!dC9!<$,K&*D!%'*5!*5&
0&D*'.$*'-.!<-)*!.#GF&)!F&'.6!$.!&B&.!'.!*5&!)$.6&!-+!D*$)*E<-)*!*-!
&.0E<-)*8!
Z7!0&+$#1*I!;49>!'D!0'D$F1&08!
45'D!,-GG$.0!'D!$<<1',$F1&!*-!*5&!0&1$7ED&.D'*'B&!$<<1',$*'-.DI!+-)!
&M$G<1&I!)&$1E*'G&!B-',&!*)$.DG'DD'-.8!45&!U-4),2+U),-GG$.0!
&.D#)&D!*5$*!*5&!B-',&!D&)B',&!'D!D&)B&0!+')D*8!45&!bandwidth <$)$G&*&)!
D5-#10!F&!1$)6&)!*5$.!*5&!*-*$1!F$.0%'0*5!+-)!*5&!)&$1E*'G&!D&)B',&!*-!
<)&B&.*!*5&!,-G<$,*!-+!F#)D*!*)$++',8!"-%&B&)I!*5&!F$.0%'0*5!+-)!*5&!
)&$1E*'G&!<)-*-,-1!V;49W!L#&#&!,$..-*!&M,&&0!n]z!-+!*5&!B$1'0!
F$.0%'0*58!4-!D&*!*5&!F$.0%'0*5!1$)6&)!*5$.!n]z!-+!*5&!B$1'0!
F$.0%'0*5I!)#.!*5&!U-4),343,.3>@80>5/>2J),-GG$.0!*-!,5$.6&!*5&!
0&+$#1*!B$1#&!-+!*5&!G$M'G#G!)&D&)B&0!F$.0%'0*58!@.!$00'*'-.I!2]z!-+!
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!*-!2E^!F7*&D!$.0!*5&!^REF7*&!<$71-$0!'D!.-*!,-G<)&DD&08!
45&!,-G<)&DD'-.!)$*'-!'D!V^Rl^RWhV^Rl^WI!%5',5!'D!$<<)-M'G$*&17!
!S8\28![-#!,$.!D&&!*5$*!*5&!,-G<)&DD'-.!'D!L#'*&!&++&,*'B&8!
3!4(9!0$*$6)$G!,-.*$'.D!^REF7*&!@9h4(9!5&$0&)8!3+*&)!4(9!5&$0&)
!,-G<)&DD'-.I!*5&!5&$0&)!'D!=E]!F7*&D8!
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@.!*5'D!&M$G<1&I!@9!5&$0&)!,-G<)&DD'-.!'D!&.$F1&0!-.!*%-!&.0D!-+!*5&!
D&)'$1!1'.K8!
45&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!+-)!;49!$.0!4(9!5&$0&)!
,-G<)&DD'-.!'D!2R8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{c.$F1&!@9!5&$0&)!,-G<)&DD'-.8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!interface-number 
=8!c.$F1&!@9!5&$0&)!,-G<)&DD'-.!Q!<<<!,-G<)&DD'-.!'<5,!
X!.-.D*$.0$)0!Y!
45&!,-GG$.0!+++)9-*+,344/-0)/+J9)'D!#D&0!&.$F1&!@9!5&$0&)!
,-G<)&DD'-.!-.!$.!'.*&)+$,&8!45&!,-GG$.0!:0>-)+++)9-*+,344/-0)
/+J9)'D!#D&0!*-!0'D$F1&!@9!5&$0&)!,-G<)&DD'-.8!
Z7!0&+$#1*I!@9!5&$0&)!,-G<)&DD'-.!'D!0'D$F1&0!-.!*5&!'.*&)+$,&8!
45&!,-GG$.0!+++)9-*+,344/-0)/+J9)&.$F1&D!*5&!@9hdC9h;49!
5&$0&)!,-G<)&DD'-.!$.0!@9h4(9!5&$0&)!,-G<)&DD'-.!+-)!;49!
D&DD'-.D8!
[-#!G#D*!,-.+'6#)&!*5'D!,-GG$.0!-.!F-*5!&.0D!-+!*5&!1'.K8!
3+*&)!*5&!,-.+'6#)$*'-.I!7-#!G#D*!B$1'0$*&!*5&!,-GG$.0!F7!)#..'.6!*5&!
,-GG$.0D!4J:2>-50)$.0!:0>-)4J:2>-50)-.!*5&!'.*&)+$,&!'.!
D&L#&.,&8!@+!@9"(!'D!$<<1'&0!*-!*5&!/9I!*5&!,-GG$.0D!4J:2>-50)$.0!
:0>-)4J:2>-50)G#D*!F&!)#.!-.!$11!'.*&)+$,&D!F-#.0!*-!*5&!/98!
{?&*!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!*5$*!$11-%!4(9!5&$0&)!
,-G<)&DD'-.8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
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28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!interface-number
=8!?&*!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!+-)!4(9!5&$0&)!,-G<)&DD'-.Q!<<<!
,-G<)&DD'-.!'<5,!*,<E,-..&,*'-.D!number .#GF&)Q!D<&,'+'&D!*5&!G$M'G#G
!.#GF&)!-+!,-..&,*'-.D!+-)!4(9!5&$0&)!,-G<)&DD'-.8!45&!B$1#&!)$.6&D!+)-G!=!
*-!2]i!$.0!*5&!0&+$#1*!B$1#&!'D!Si8!45&!,-GG$.0!+++)9-*+,344/-0)/+J9
)29+%9-00392/-04)'D!#D&0!*-!D&*!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!*5$*
!$11-%!4(9!5&$0&)!,-G<)&DD'-.8!45&!,-GG$.0!:0>-)+++)9-*+,344/-0
)/+J9)29+%9-00392/-04)'D!#D&0!*-!)&D*-)&!*5&!0&+$#1*!B$1#&8!3+*&)!*5&
!,-.+'6#)$*'-.I!7-#!G#D*!B$1'0$*&!*5&!,-.+'6#)$*'-.!F7!)#..'.6!4J:2>-50)
$.0!:0>-)4J:2>-50)-.!*5&!'.*&)+$,&!'.!D&L#&.,&8!@+!@9"(!'D!$<<1'&0!*-!*5&!/9I!
*5&!,-GG$.0!4J:2>-50)$.0!:0>-)4J:2>-50)G#D*!F&!)#.!-.!$11!'.*&)+$,&D!
F-#.0!*-!*5&!/98!
{?&*!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!*5$*!$11-%!;49!5&$0&)!,-G<)&DD'-.8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!'.*&)+$,&!B'&%Q!'.*&)+$,&!'.*&)+$,&E*7<&!interface-number
=8!?&*!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!*5$*!$11-%!;49!5&$0&)!
,-G<)&DD'-.!Q!
<<<!,-G<)&DD'-.!'<5,!)*<E,-..&,*'-.D!number
.#GF&)Q!D<&,'+'&D!*5&!G$M'G#G!.#GF&)!-+!,-..&,*'-.D!*5$*!$11-%!;49!5&$0&)!
,-G<)&DD'-.8!45&!B$1#&!)$.6&D!+)-G!=!*-!SRRR!$.0!*5&!0&+$#1*!B$1#&!'D!Si8!
45&!,-GG$.0!+++)9-*+,344/-0)/+J9),2+%9-00392/-04)'D!#D&0!*-!D&*!*5&!
G$M'G#G!.#GF&)!-+!;49!,-..&,*'-.D!*5$*!$11-%!;49!5&$0&)!,-G<)&DD'-.8!
45&!,-GG$.0!:0>-)+++)9-*+,344/-0)/+J9),2+%9-00392/-04)'D!#D&0!*-!
)&D*-)&!*5&!0&+$#1*!B$1#&8!
3+*&)!*5&!,-.+'6#)$*'-.I!7-#!G#D*!B$1'0$*&!*5&!,-.+'6#)$*'-.!F7!)#..'.6!*5&!
,-GG$.0D!4J:2>-50)$.0!:0>-)4J:2>-50)-.!*5&!'.*&)+$,&!'.!D&L#&.,&8!@+!
@9"(!'D!$<<1'&0!*-!*5&!/9I!*5&!,-GG$.0D!4J:2>-50)$.0!:0>-)4J:2>-50)
G#D*!F&!)#.!-.!$11!'.*&)+$,&D!F-#.0!*-!*5&!/98!
!
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3+*&)!*5&!,-.+'6#)$*'-.I!7-#!,$.!)#.!*5&!,-GG$.0!>/4+?8<)+++)
9-*+,344/-0)/+J9)29+)-)!>/4+?8<)+++)9-*+,344/-0)/+J9),2+)*-!
,5&,K!*5&!&++&,*!-+!@9"(8!
!
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T'.K!+)$6G&.*$*'-.!$.0!'.*&)1&$B'.6!VTJ@W!'D!$<<1'&0!*-!*5&!1-%ED<&&0!
1'.K!D#,5!$D!999!1'.K!$.0!J;!1'.K8!A.!$!1-%ED<&&0!D&)'$1!1'.KI!)&$1E*'G&!
'.*&)$,*'B&!!,-GG#.',$*'-.!D#,5!$D!4&1.&*!$.0!:-@9!G$7!,$#D&!
,-.6&D*'-.!0&1$7!F&,$#D&!-+!*5&!*)$.DG'DD'-.!-+!1$)6&!<$,K&*D8!J-)!
&M$G<1&I!$!B-',&!<$,K&*!$))'B&D!%5&.!$!1$)6&!<$,K&*!'D!%$'*'.6!+-)!
D,5&0#1'.68!45&!B-',&!<$,K&*!,$..-*!F&!D,5&0#1&0!F&+-)&!*5&!1$)6&!
<$,K&*!'D!*)$.DG'**&08!J-)!*5&!)&$1E*'G&!$<<1',$*'-.D!D#,5!$D!*5&!
'.*&)$,*'B&!B-',&!D&)B',&I!*5&!,-.6&D*'-.!0&1$7!,$#D&0!F7!1$)6&!<$,K&*D!
'D!*--!1-.68!@.!*5'D!,$D&I!*5&!<&&)!&.0!,$.!-.17!5&$)!'))&6#1$)!
'.*&)G'**&.*!$#0'-8!45&!'.*&)$,*'B&!B-',&!D&)B',&!)&L#')&D!*5$*!*5&!&.0E
*-E&.0!0&1$7!F&!%'*5'.!SRRES]R!GD8!3!<$,K&*!-+!S]RR!F7*&D!V#D#$117!*5&!
/4dW!,-D*!2S]!GD!*-!<$DD!*5)-#65!$!]i!jF<D!1'.KI!%5',5!'D!F&7-.0!*5&!
F&$)$F1&!0&1$7!-+!5#G$.!F&'.68!4-!1'G'*!*5&!0&1$7!-+!)&$1E*'G&!<$,K&*D!
-.!$!)&1$*'B&17!1-%ED<&&0!1'.K!D#,5!$D!$!]ijF<D!J)$G&!;&1$7!1'.K!-)!i^!
jF<D!@?CU!Z!,5$..&1I!7-#!.&&0!*-!+)$6G&.*'P&!1$)6&!<$,K&*DI!$.0!
*5&.!$00!*5&!DG$11!<$,K&*D!$.0!+)$6G&.*D!-+!1$)6&!<$,K&*D!*-!*5&!
L#&#&8!TJ@!+)$6G&.*D!1$)6&!0$*$!+)$G&D!*-!DG$11!+)$G&D!$.0!D&.0D!*5&!
DG$11!+)$G&D!%'*5!-*5&)!DG$11!<$,K&*D8!45#DI!0&1$7!$.0!g'**&)!-.!$!1-%E
D<&&0!1'.K!'D!)&0#,&08!45&!+'6#)&!D5-%D!*5&!<)-,&DD!-+!+)$6G&.*$*'-.!
$.0!'.*&)1&$B'.68!T$)6&!<$,K&*D!$.0!<$,K&*D!-+!)&$1E*'G&!$<<1',$*'-.D!
$))'B&!$*!*5&!'.*&)+$,&!$*!*5&!D$G&!*'G&8!cM,&<*!*5&!<$,K&*D!'.!*5&!
;49>!$.0!TT>I!1$)6&!<$,K&*D!'.!$11!L#&#&D!$)&!+)$6G&.*&0!*-!D-G&!
DG$11!<$,K&*D!$.0!D&.*!*-!*5&!+)$6G&.*$*'-.!L#&#&8!@+!;49>!$.0!TT>!
5$B&!<$,K&*DI!*5&D&!<$,K&*D!$)&!D,5&0#1&0!+')D*p!-*5&)%'D&I!*5&!
+)$6G&.*$*'-.!L#&#&!'D!D,5&0#1&08!45'D!G&*5-0!)&0#,&D!*5&!0&1$7!$.0!
g'**&)!-+!)&$1E*'G&!<$,K&*D!,$#D&0!F7!1$)6&!<$,K&*D!-.!$!1-%ED<&&0!1'.K8!
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@.!*5&!&M$G<1&I!TJ@!'D!,-.+'6#)&0!-.!F-*5!&.0D!-+!*5&!D&)'$1!1'.K8!45&!
,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{c.$F1&!TJ@8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!B')*#$1!*&G<1$*&!'.*&)+$,&!B'&%Q!'.*&)+$,&!B')*#$1E*&G<1$*&!
vtnumber -)!&.*&)!*5&!/9E6)-#<!B'&%Q!'.*&)+$,&!G<E6)-#<!number 
=8!c.$F1&!TJ@Q!<<<!G<!1+'!
45&!+++)*+)?7/),-GG$.0!'D!#D&0!*-!&.$F1&!*5&!TJ@!+#.,*'-.!-.!$.!
'.*&)+$,&8!45&!:0>-)+++)*+)?7/),-GG$.0!'D!#D&0!*-!0'D$F1&!*5&!TJ@!
+#.,*'-.8!Z7!0&+$#1*I!$+*&)!TJ@!'D!&.$F1&0!-.!*5&!B')*#$1!*&G<1$*&!
'.*&)+$,&I!*5&!+)$6G&.*$*'-.!0&1$7!'D!SR!GD8!
{?&*!*5&!G$M'G#G!0&1$7!-+!TJ@!+)$6G&.*$*'-.8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!c.*&)!*5&!B')*#$1!*&G<1$*&!'.*&)+$,&!B'&%Q!'.*&)+$,&!B')*#$1E*&G<1$*&!
vt-number 
A)!&.*&)!*5&!/9E6)-#<Q!'.*&)+$,&!G<E6)-#<!number 
=8!?&*!*5&!G$M'G#G!0&1$7!-+!TJ@!+)$6G&.*$*'-.Q!<<<!G<!1+'!0&1$7E<&)E
+)$6!time 
*'G&Q!D<&,'+'&D!*5&!G$M'G#G!0&1$7!-+!TJ@!+)$6G&.*$*'-.8!45&!B$1#&!
)$.6&D!+)-G!S!*-!SRRRI!'.!GD8!
45&!,-GG$.0!+++)*+)?7/)>3?8<%+3,%7,81)'D!#D&0!*-!D&*!*5&!G$M'G#G!
0&1$7!+-)!*)$.DG'**'.6!$.!TJ@!+)$6G&.*8!45&!,-GG$.0!:0>-)+++)*+)?7/)
>3?8<%+3,%7,81)'D!#D&0!*-!)&D*-)&!*5&!0&+$#1*!B$1#&!-+!*5&!G$M'G#G!
0&1$7!+-)!*)$.DG'**'.6!$.!TJ@!+)$6G&.*8!Z7!0&+$#1*I!$+*&)!TJ@!'D!&.$F1&0!
-.!*5&!B')*#$1!*&G<1$*&!'.*&)+$,&I!*5&!+)$6G&.*$*'-.!0&1$7!'D!SR!GD8!
!
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>Q!O5$*!$)&!*5&!,-GG-.17!#D&0!1'.K!&++','&.,7!G&,5$.'DGDx!
3Q!@9!"&$0&)!(-G<)&DD'-.!$.0!TJ@8!
!
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@.!,1$DDEF$D&0!>-?I!*5&!*)$++',!'D!,1$DD'+'&0!$,,-)0'.6!*-!$!!
,&)*$'.!)#1&8!45&!D$G&!*7<&!-+!*)$++',!'D!$DD-,'$*&0!%'*5!$!F&5$B'-)!!
*-!+-)G!$!*)$++',!<-1',78!45'D!*)$++',!<-1',7!'D!$<<1'&0!*-!'G<1&G&.*
!,1$DDEF$D&0!*)$++',!<-1','.6I!*)$++',!!D5$<'.6I!,-.6&D*'-.!G$.$6&G&.*I!
$.0!<)&,&0&.,&!)&EG$)K'.68!
!
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45&!*)$++',!,1$DD'+'&)!#D&D!,&)*$'.!)#1&D!*-!'0&.*'+7!<$,K&*D!*5$*!!
,-.+-)G!*-!D-G&!+&$*#)&D8!@*!'D!*5&!<)&G'D&!$.0!F$D'D!+-)!!
0'++&)&.*'$*&0!D&)B',&8!45&!*)$++',!,1$DD'+'&)!#D&D!*5&!@9!!
<)&,&0&.,&!-)!C?(9!B$1#&!'.!*5&!4-?!+'&10!-+!*5&!@9!5&$0&)!*-!!
'0&.*'+7!*5&!*)$++',!%'*5!0'++&)&.*!<)&,&0&.,&8!45&!.&*%-)K!!
$0G'.'D*)$*-)!,$.!$1D-!D&*!*5&!*)$++',!,1$DD'+',$*'-.!<-1',78!J-)!!
&M$G<1&I!*5&!.&*%-)K!$0G'.'D*)$*-)!,$.!0&+'.&!$!*)$++',!,1$DD'+'&)!!
F$D&0!-.!*5&!D-#),&!@9!$00)&DDI!0&D*'.$*'-.!@9!$00)&DDI!/3(!
!$00)&DDI!@9!<)-*-,-1!<-)*!.#GF&)!$.0!D-!-.!+-)!$<<1',$*'-.!!
<)-*-,-18!45&!,1$DD'+',$*'-.!)&D#1*!'D!.-*!1'G'*&0I!G&$.'.6!*5&!
!)&D#1*!,$.!F&!'.!$!+-,#D&0!)$.6&!0&*&)G'.&0!F7!*5&!L#'.*#<1&!!
VD-#),&!@9!$00)&DDI!D-#),&!<-)*!.#GF&)I!<)-*-,-1!.#GF&)I!!
0&D*'.$*'-.!@9!$00)&DDI!$.0!0&D*'.$*'-.!<-)*!.#GF&)W8!@*!,$.!$1D-!!
F&!F$D&0!-.!$11!<$,K&*D!'.!$!.&*%-)K!D&6G&.*8!45&!-Fg&,*'B&!-+!!
*)$++',!,1$DD'+',$*'-.!'D!*-!<)-B'0&!0'++&)&.*'$*&0!D&)B',&D8!45&!*)$++',!
!,1$DD'+'&)!'D!B$1'0!-.17!%5&.!'*!'D!$DD-,'$*&0!%'*5!D-G&!*)$++',!!
,-.*)-1!F&5$B'-)!-)!)&D-#),&!$11-,$*'-.!F&5$B'-)8!45&!*)$++',!!
,-.*)-1!F&5$B'-)!0&<&.0D!-.!*5&!D&)B',&!D*$6&!$.0!,#))&.*!!
1-$0!-+!*5&!.&*%-)K8!J-)!&M$G<1&I!%5&.!<$,K&*D!$))'B&!$*!*5&!
!!
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.&*%-)KI!*)$++',!<-1','.6!'D!<&)+-)G&0!F$D&0!-.!*5&!(@;8!Z&+-)&!!
*5&!<$,K&*D!1&$B&!$!.&*%-)K!.-0&I!*)$++',!D5$<'.6!'D!<&)+-)G&08!!
O5&.!,-.6&D*'-.!-,,#)DI!L#&#&!D,5&0#1'.6!'D!<&)+-)G&08!O5&.!!
,-.6&D*'-.!%-)D&.DI!*5&!,-.6&D*'-.!$B-'0$.,&!G&*5-0!'D!$0-<*&08!
@.!,1$DDEF$D&0!>-?I!*)$++',!,1$DD'+'&)!'D!F$D&0!-.!*5&!3(T!F#*!'*!'D!!
0'++&)&.*!+)-G!3(T8!4)$++',!,1$DD'+'&)!-.17!G$*,5&D!$!F&5$B'-)!F#*!
!0-&D!.-*!0&+'.&!%5$*!F&5$B'-)!D5-#10!F&!<&)+-)G&0!+-)!*5&!+1-%D!
G$*,5'.6!*5&!,1$DD'+'&)8!45&!!3(T!0&+'.&D!*5&!0&.7!$.0!<&)G'*!
F&5$B'-)!+-)!$,,&DD!,-.*)-18!!
45'D!'D!*5&!G-D*!-FB'-#D!0'++&)&.,&!F&*%&&.!*5&!*)$++',!,1$DD'+'&)
!$.0!3(T8!@.!$00'*'-.I!*5&!*)$++',!!,1$DD'+'&)!$.0!3(T!5$B&!0'++&)&.*
!G$*,5!)$.6&D8!(#))&.*17I!*5&!!G$*,5!)$.6&!-+!*5&!*)$++',!,1$DD'+'&)
!'D!F)-$0&)!*5$.!-)!&L#$1D!*-!*5&!G$*,5!)$.6&!-+!*5&!3(T8!!
O&!,$.!D$7!*5$*!*5&!G$*,5!)$.6&!-+!3(T!'D!$!D#FD&*!-+!*5&!*)$++',!
,1$DD'+'&)8!!
!
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[-#!,$.!0&+'.&!$!*)$++',!,1$DD'+'&)!F$D&0!-.!G$.7!,-.0'*'-.D8!45&!!
,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!*)$++',!,1$DD'+'&)!$.0!&.*&)!*5&!*)$++',!,1$DD'+'&)!B'&%Q!!
*)$++',!,1$DD'+'&)!,1$DD'+'&)E.$G&!X!-<&)$*-)!_!$.0!`!-)!a!Y!
=8!C&+'.&!*5&!)#1&!+-)!G$*,5'.6!$11!<$,K&*DQ!'+EG$*,5!X!.-*!Y!$.7!-)!
!0&+'.&!*5&!,1$DD'+'&)!G$*,5!)#1&Q!'+EG$*,5!X!.-*!Y!,1$DD'+'&)!,1$DD'+'&)!
E.$G&!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!3(TQ!'+EG$*,5!X!.-*!Y!!
$,1!$,,&DDE1'D*E.#GF&)!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!@9Bi!
!3(TQ!'+EG$*,5!X!.-*!Y!'<Bi!$,1!$,,&DDE1'D*E.#GF&)!-)!0&+'.&!*5&!!
G$*,5!)#1&!F$D&0!-.!*5&!/3(!$00)&DDQ!'+EG$*,5!X!.-*!Y!
!_!0&D*'.$*'-.EG$,!`!D-#),&EG$,!a!G$,E$00)&DD!-)!0&+'.&!*5&!G$*,5!!
)#1&!F$D&0!-.!*5&!'.F-#.0!'.*&)+$,&!-+!*5&!,1$DD'+'&)Q!'+EG$*,5!!
X!.-*!Y!'.F-#.0E'.*&)+$,&!'.*&)+$,&E*7<&!'.*&)+$,&E.#GF&)!-)!0&+'.&!!
*5&!G$*,5!)#1&!F$D&0!-.!*5&!C?(9!B$1#&Q!'+EG$*,5!X!.-*!Y!0D,<!!
0D,<EB$1#&!~�SE\r!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!@9!
!<)&,&0&.,&Q!'+EG$*,5!X!.-*!Y!'<E<)&,&0&.,&!'<E<)&,&0&.,&EB$1#&!
~�SE\r!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!/9T?!-)!cs9!+'&10Q!!
'+G$*,5!X!.-*!Y!G<1DE&M<!G<1DE&M<&)'G&.*$1EB$1#&~�SE\r!-)!G$*,5!!
)#1&!F$D&0!-.!*5&!:T3U!\R2S<Q!'+EG$*,5!X!.-*!Y!\R2S<!
\R2S<EB$1#&~�SE\r!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!:T3U!!
\R2S<Q!'+EG$*,5!X!.-*!Y!<)-*-,-1!'<!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!!
!
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-.!*5&!@9Bi!<)-*-,-1Q!'+EG$*,5!
X!.-*!Y!<)-*-,-1!'<Bi!-)!0&+'.&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!;49!
!<-)*!.#GF&)Q!'+EG$*,5!X!.-*!Y!)*<!D*$)*E<-)*!G'.E)*<E<-)*E.#GF&)!!
&.0E<-)*!G$ME)*<E<-)*E.#GF&)!
45&!0&+$#1*!B$1#&!-+!*5&!-<&)$*-)!'D!80>I!*5$*!'DI!*5&!)&1$*'-.!!
$G-.6!*5&!G$*,5!)#1&D!'.!*5&!,1$DD'+'&)!B'&%!'D!1-6',$1!3UC8!!
45&!D7D*&G!<)&0&+'.&D!D-G&!,1$DD'+'&)D!
$.0!0&+'.&D!*5&!#.'B&)D$1!)#1&D!+-)!*5&D&!,1$DD'+'&)D8!45&!.$G&!!
-+!*5&!#D&)E0&+'.&0!,1$DD'+'&)!,$..-*!F&!*5&!,1$DD'+'&)!<)&0&+'.&0!!
F7!*5&!D7D*&G8!45&!#D&)!,$.!0')&,*17!#D&!*5&!<)&0&+'.&0!!
,1$DD'+'&)D!%5&.!0&+'.'.6!*5&!*)$++',!<-1',78!45&!<)&0&+'.&0!!
,1$DD'+'&)D!'.,1#0&!*5&!+-11-%'.6Q!!
VSW!C&+$#1*!,1$DD'+'&)!
0&+$#1*E,1$DDQ!G$*,5&D!*5&!0&+$#1*!0$*$!+1-%8!
V2W!C?(9EF$D&0!<)&0&+'.&0!,1$DD'+'&)!&+I!$+SI!$+2I!$+=I!$+^Q!
!)&D<&,*'B&17!G$*,5!*5&!@9!C?(9!B$1#&!&+I!$+SI!$+2I!$+=I!$.0!$+^8!
V=W!@9E<)&,&0&.,&EF$D&0!<)&0&+'.&0!,1$DD'+'&)!'<E<)&,RI'<E<)&,SI!
�'<E<)&,nQ!)&D<&,*'B&17!G$*,5!*5&!@9!<)&,&0&.,&!1&B&1D!RISI�n8!
V^W!/9T?Ecs9EF$D&0!<)&0&+'.&0!,1$DD'+'&)!G<1DE&M<RIG<1DE&M<SI!
�G<1DE&M<nQ!)&D<&,*'B&17!G$*,5!*5&!/9T?!cs9!B$1#&D!RISI�n8!
V]W!:T3UE\R2S<EF$D&0!<)&0&+'.&0!,1$DD'+'&)!B1$.E\R2S<RIB1$.E\R2S<SI!
B1$.E\R2S<2IB1$.E\R2S<=IB1$.E\R2S<^IB1$.E\R2S<]IB1$.E\R2S<iI!
B1$.E\R2S<nQ!)&D<&,*'B&17!G$*,5!*5&!:T3U!\R2S<!B$1#&D!RISI�n8!
45&!,1$DD'+'&)!G$*,5!)#1&D!,$..-*!F&!#D&0!)&,#)D'B&178!J-)!&M$G<1&I!!
'+!*)$++',!,1$DD'+'&)!3!0&+'.&D!*5&!)#1&!+-)!G$*,5'.6!*)$++',!,1$DD'+'&)!ZI!!
*)$++',!,1$DD'+'&)!Z!,$..-*!0')&,*17!-)!'.0')&,*17!)&+&)&.,&!*)$++',!!
,1$DD'+'&)!38!45&!G$*,5!)#1&!F$D&0!-.!*5&!0&D*'.$*'-.!/3(!$00)&DD!'D!!
B$1'0!+-)!-.17!*5&!-#*F-#.0!<-1',7!$.0!*5&!c*5&).&*!'.*&)+$,&8!45&!
G$*,5!)#1&!F$D&0!-.!*5&!D-#),&!/3(!$00)&DD!'D!B$1'0!+-)!-.17!*5&!'.F-#.0!!
<-1',7!$.0!*5&!c*5&).&*!'.*&)+$,&8!T'D*!*5&!@9!<)&,&0&.,&!B$1#&D!'.!*5&!!
D$G&!,-GG$.0p!-*5&)%'D&I!*5&!,-GG$.0!/7*829J)/+%+,393>3093)%'11!!
-B&)%)'*&!*5&!<)&B'-#D!,-.+'6#)$*'-.8!45'D!)&D*)',*'-.!'D!$1D-!$<<1',$F1&!!
%5&.!7-#!!,-.+'6#)&!*5&!G$*,5!)#1&!F$D&0!-.!*5&!:T3U!<)&,&0&.,&!-)!!
/9T?!cs9!+'&108!45&!;49>!*$K&D!<)&,&0&.,&!-+!(Z>I!D-!;49!L#&#&!!
'D!D,5&0#1&0!+')D*!%5&.!*5&!;49!L#&#&!$.0!*5&!D,5&0#1'.6!L#&#&!F$D&0!
-.!;49!G$*,5!)#1&!$)&!,-.+'6#)&0!$*!*5&!D$G&!*'G&8!
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4)$++',!F&5$B'-)!'D!$!D&*!-+!>-?!$,*'-.D!<&)+-)G&0!+-)!<$,K&*D8!!
A.!*5&!:;9!*5&!+-11-%'.6!*)$++',!F&5$B'-)D!$)&!#D&0Q!,1$DDEF$D&0!!
G$)K'.6!F&5$B'-)I!,1$DDEF$D&0!*)$++',!<-1','.6!$.0!D5$<'.6!!
F&5$B'-)I!(Z>!F&5$B'-)I!$.0!,1$DDEF$D&0!O;cC!F&5$B'-)8!!
45&!,1$DDEF$D&0!G$)K'.6!F&5$B'-)!,$.!F&!$DD-,'$*&0!%'*5!*5&!
!,1$DD'+'&)8!@*!)&G$)KD!*5&!<)&,&0&.,&!-)!+1$6!+'&10!-+!*5&!<$,K&*!*-!!
,5$.6&!*5&!*)$.DG'DD'-.!D*$*#D!-+!*5&!<$,K&*8!45&!,1$DDEF$D&0!
!*)$++',!<-1','.6!$.0!D5$<'.6!F&5$B'-)!'G<1&G&.*D!*)$++',!<-1',7!-)!
!*)$++',!D5$<'.68!45&!(Z>!F&5$B'-)!'G<1&G&.*D!*5&!,1$DDEF$D&0!!
L#&#&!G$.$6&G&.*8!45&!,1$DDEF$D&0!O;cC!F&5$B'-)!&.$F1&D!
!*5&!O;cC!G&,5$.'DG!*-!,--<&)$*&!%'*5!(Z>8!
!
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[-#!,$.!#D&!*5&!2,877/9)@3J8./-,),-GG$.0!*-!G$)K!*5&!*)$++',8!!
45&!G$)K&0!+'&10!,$.!F&!\R28S<I!(T9!-+!34/!,&11I!C?(9I!Cc!+'&10!!
-+!J;I!@9!<)&,&0&.,&I!-)!/9T?!
cs9!+'&108!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!$D!+-11-%DQ!
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!C?(9!B$1#&!-+!*5&!!
{<$,K&*8!
S8!c.*&)!*5&!D7D*&G!B'&%! D7D*&GEB'&%!
28!C&+'.&!$!*)$++',!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!!
F&5$B'-)!behavior–name 
=8!;&EG$)K!*5&!C?(9!B$1#&Q!)&G$)K!0D,<!dscp-value 
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!@9!<)&,&0&.,&!-+!*5&!!
{<$,K&*8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!)&EG$)K!*5&!@9!<)&,&0&.,&!-+!*5&!<$,K&*Q!)&G$)K!'<E<)&,&0&.,&!
!ip-precedencevalue!
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!cC!+1$6!+'&10!-+!*5&!J;!
{!<$,K&*8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
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=8!;&EG$)K!*5&!Cc!+1$6!+'&10!-+!*5&!J;!<$,K&*Q!)&G$)K!+)E0&!!
fr-de-value 
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!(T9!+1$6!+'&10!-+!*5&!
{!34/!,&118!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!;&EG$)K!*5&!(T9!+1$6!+'&10!-+!*5&!34/!,&11Q!)&G$)K!$*GE,1<!!
atm-clp-value 
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!/9T?!cs9!+'&10!-+!*5&!
<$,K&*8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!;&EG$)K!*5&!/9T?!cs9!+'&10!-+!*5&!<$,K&*Q!)&G$)K!G<1DE&M<!exp 
{(-.+'6#)&!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!:T3U!\R2S9!B$1#&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!;&G$)K!*5&!F&5$B'-)!-+!)&EG$)K'.6!*5&!:T3U!\R2S9!B$1#&Q!)&G$)K!
\R2S<!
!8021p-value!
!
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4)$++',!<-1','.6I!*)$++',!D5$<'.6I!$.0!(3;!,$.!$1D-!F&!,-.+'6#)&0!!
+-)!,1$DDEF$D&0!>-?8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!$D!+-11-%DQ!
{(-.+'6#)&!*5&!,1$DDEF$D&0!*)$++',!<-1','.6!F&5$B'-)8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!,1$DDEF$D&0!*)$++',!<-1','.6!F&5$B'-)Q!,$)!,')!!
cir X!,FD!cbs &FD!ebs Y!X!6)&&.!action X!)&0!actionY!Y!
O5&.!*5&!,1$DD'+'&)!'.!*5&!*)$++',!<-1',7!'D!$DD-,'$*&0!%'*5!*5&!!
F&5$B'-)!%'*5!*5&!*)$++',!<-1','.6!+&$*#)&I!*5&!<-1',7!,$.!F&!!
$<<1'&0!'.!*5&!'.F-#.0!-)!-#*F-#.0!
0')&,*'-.!-+!$.!'.*&)+$,&8!O5&.!*5&!,1$DD'+'&)!'.!*5&!*)$++',!<-1',7!'D!!
$DD-,'$*&0!%'*5!*5&!F&5$B'-)!%'*5!*5&!*)$++',!<-1','.6!+&$*#)&I!*5'D!!
F&5$B'-)!-B&))'0&D!*5&!F&5$B'-)!,-.+'6#)&0!F7!*5&!U-4)98,))
,-GG$.08!@+!7-#!)&<&$*!*5&!,-GG$.0!+-)!*5&!D$G&!F&5$B'-)I!!
*5&!.&%!,-.+'6#)$*'-.!-B&)%)'*&D!*5&!<)&B'-#D!-.&8!@+!*)$++',!!
<-1','.6!F&5$B'-)!'D!,-.+'6#)&0!F#*!'D!.-*!$DD-,'$*&0!%'*5!*5&!3J!!
-)!cJ!,1$DD'+'&)I!*5&!<$,K&*!*5$*!<$DD&D!*5&!*)$++',!<-1','.6!!
0&*&,*'-.!,$.!F&!D&.*8!Z#*!'+!,-.6&D*'-.!-,,#)D!-.!*5&!'.*&)+$,&I!!
*5&!<$,K&*D!$)&!$00&0!*-!*5&!0&+$#1*!L#&#&8!
{(-.+'6#)&!*5&!,1$DDEF$D&0!(3;!F&5$B'-)8!
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S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!,1$DDEF$D&0!(3;!F&5$B'-)Q!1)!,')!cir X!,FD!cbs  
X!&FD!ebs Y!Y!
A)!,-.+'6#)&!*5&!(3;!F&5$B'-)!F$D&0!-.!*5&!(3;!<&),&.*$6&Q!!
1)!<&),&.*!,')!cir X!,FD!cbsX!&FD!ebs Y!Y!
@+!$!<-1',7!,-.*$'.D!*5&!T;!F&5$B'-)I!'*!,$.!F&!$<<1'&0!'.!-.17!*5&!!
-#*F-#.0!0')&,*'-.!-+!*5&!'.*&)+$,&8!@+!7-#!)&<&$*!*5&!,-GG$.0!!
+-)!*5&!D$G&!F&5$B'-)I!*5&!.&%!,-.+'6#)$*'-.!-B&)%)'*&D!*5&!!
<)&B'-#D!-.&8!U-*&Q!*5'D!F&5$B'-)!,$.!F&!,-.+'6#)&0!-.!-.17!*5&!!
UcSichR\chR]!)-#*&)8!
!
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45&!+'6#)&!D5-%D!*5&!<)-,&DD!-+!,1$DDEF$D&0!L#&#'.6!V(Z>W8!!
@.!(Z>I!<$,K&*D!$)&!,1$DD'+'&0!$,,-)0'.6!*-!*5&!@9!<)&,&0&.,&!!
-)!C?(9!B$1#&I!'.F-#.0!'.*&)+$,&I!$.0!L#'.*#<1&!-+!*5&!<$,K&*8!!
9$,K&*D!-+!0'++&)&.*!,1$DD&D!$)&!$00&0!*-!0'++&)&.*!L#&#&D8!!
45&!<$,K&*D!*5$*!0-!.-*!G$*,5!$.7!,1$DD!$)&!$00&0!*-!*5&!!
0&+$#1*!L#&#&8!(Z>!5$D!$!L#&#&!+-)!1-%!1$*&.,7!L#&#'.6!VTT>W!*-!!
D#<<-)*!*5&!D&)B',&D!-+!&M<&0'*&0!+-)%$)0'.6!VcJW!,1$DD8!45&D&!!
D&)B',&!+1-%D!$)&!*)$.DG'**&0!+')D*!$.0!&.D#)&0!%'*5!1-%!0&1$78!!
(Z>!$1D-!5$D!i^!L#&#&D!+-)!F$.0%'0*5!L#&#'.6!VZ>W!*-!!
D#<<-)*!*5&!D&)B',&D!-+!$DD#)&0!+-)%$)0'.6!V3JW!,1$DD8!45&!!
F$.0%'0*5!$.0!,-.*)-11$F1&!0&1$7!$)&!&.D#)&0!+-)!&$,5!L#&#&8!!
(Z>!5$D!$!L#&#&!+-)!OJ>!*-!D#<<-)*!*5&!D&)B',&D!-+!*5&!F&D*!!
&++-)*!VZcW!,1$DD8!45&D&!D&)B',&!+1-%D!$)&!*)$.DG'**&0!F7!*5&!
!)&G$'.'.6!F$.0%'0*5!-.!*5&!'.*&)+$,&8!(Z>!,1$DD'+'&D!<$,K&*D!!
$,,-)0'.6!*-!*5&!'.F-#.0!'.*&)+$,&I!3(T!)#1&I!@9!<)&,&0&.,&I!!
C?(9I!cs9I!$.0!1$F&18!9$,K&*D!$)&!$00&0!*-!,-))&D<-.0'.6!L!
#&#&D!$+*&)!,1$DD'+',$*'-.8!45&!,1$DD'+',$*'-.!)#1&!,$.!F&!!
,-.+'6#)&0!*5)-#65!*5&!D*)#,*#)$1!,-GG$.0!1'.&!-)!*5&!!
.&*%-)K!G$.$6&G&.*!D7D*&G8!@*!,$.!$1D-!F&!,-.+'6#)&0!!
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$#*-G$*',$117!*5)-#65!*5&!,-.*)-1!<1$.&!-+!/9T?!C'++?&)BE3%$)&!4c8!!
9$,K&*D!g-'.'.6!*5&!TT>!$.0!Z>!$)&!G&$D#)&08!(-.D'0&)'.6!!
*5&!1'.K!1$7&)!,-.*)-1!<$,K&*I!-B&)5&$0!-+!1'.K!1$7&)!&.,$<D#1$*'-.!!
$.0!<57D',$1!-B&)5&$0!V+-)!&M$G<1&I!34/!,&11!*$)'++WI!%&!
!)&,-GG&.0&0!*5$*!*5&!F$.0%'0*5!F&!-,,#<'&0!F7!*5&!;49>I!TT>I!!
$.0!Z>!.-*!&M,&&0!n]z!-+!*5&!*-*$1!F$.0%'0*5!-.!*5&!'.*&)+$,&8!TT>!!
,$.!$0-<*!-.17!*$'1!0)-<p!Z>!,$.!$0-<*!*$'1!0)-<!$.0!O;cC!VF$D&0!-.!!
@9!<)&,&0&.,&I!C?(9I!-)!/9T?!cs9Wp!OJ>!,$.!$0-<*!*$'1!0)-<!$.0!!
;cC8!(Z>!,$.!0&+'.&!D,5&0#1'.6!<-1','&D!VF$.0%'0*5I!0&1$7I!$.0!D-!
-.W!!+-)!0'++&)&.*!D&)B',&D8!
Z&,$#D&!,-G<1&M!*)$++',!,1$DD'+',$*'-.!'D!#D&0I!!
&.$F1'.6!*5&!(Z>!+&$*#)&!-.!$!5'65ED<&&0!'.*&)+$,&!VD#,5!$D!$!ecW!!
)&D#G&D!D-G&!D7D*&G!)&D-#),&D8!
!
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(-.+'6#)'.6!*5&!(Z>!F&5$B'-)!'.B-1B&D!0&+'.'.6!*5&!F$.0%'0*5!+-)!!
*5&!3J!L#&#&!$.0!cJ!L#&#&I!,-.+'6#)'.6!*5&!D,5&0#1'.6!G-0&I!!
$.0!D&**'.6!*5&!L#&#&!1&.6*58!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{(-.+'6#)&!*5&!3J!L#&#&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!3J!L#&#&Q!L#&#&!$+!F$.0%'0*5!_!bandwidth `!<,*!!
percentage a!45'D!,-.+'6#)$*'-.!'D!$<<1',$F1&!'.!-.17!*5&!-#*F-#.0!!
0')&,*'-.!-+!$.!'.*&)+$,&!-)!
34/!9:(8!J-)!*5&!D$G&!<-1',7I!*5&!cJ!L#&#&!$.0!3J!L#&#&!G#D*!!
#D&!*5&!D$G&!F$.0%'0*5!#.'*I!.$G&17!*5&!$FD-1#*&!B$1#&!-+!!
F$.0%'0*5!-)!*5&!<&),&.*$6&!-+!F$.0%'0*58!
{(-.+'6#)&!*5&!OJ>8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!OJ>!Q!L#&#&!%+L!X!L#&#&E.#GF&)!total-queue- 
number Y!
45'D!,-.+'6#)$*'-.!'D!$<<1',$F1&!'.!-.17!*5&!-#*F-#.0!0')&,*'-.!-+!!
$.!'.*&)+$,&!-)!34/!9:(8!45&!*)$++',!F&5$B'-)!%'*5!*5'D!+&$*#)&!!
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,$.!F&!$DD-,'$*&0!%'*5!-.17!*5&!0&+$#1*!,1$DD'+'&)8!!
{?&*!*5&!G$M'G#G!L#&#&!1&.6*58!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%!Q!*)$++',!F&5$B'-)!
!behavior–name 
=8!?&*!*5&!G$M'G#G!L#&#&!1&.6*5Q!L#&#&E1&.6*5!queue-length 
45'D!,-GG$.0!,$.!F&!#D&0!-.17!%5&.!*5&!3J!L#&#&!$.0!OJ>!!
$)&!,-.+'6#)&08!45&!0)-<!<-1',7!'D!*$'1!0)-<8!
{(-.+'6#)&!*5&!cJ!L#&#&8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!cJ!L#&#&Q!L#&#&!&+!F$.0%'0*5!_!bandwidth  
X!,FD!cbs Y!`!<,*!percentage a!
45'D!,-GG$.0!,$..-*!F&!#D&0!%'*5!*5&!U:3:3)87I!U:3:3%?3012JI!
!$.0!5,3>),-GG$.0D!'.!*5&!F&5$B'-)!B'&%8!45&!0&+$#1*!,1$DD'+'&)!!
,$..-*!F&!$DD-,'$*&0!%'*5!*5&!F&5$B'-)!,-.+'6#)&0!F7!*5'D!,-GG$.08!
J-)!*5&!D$G&!<-1',7I!*5&!cJ!L#&#&!$.0!3J!L#&#&!G#D*!#D&!*5&!D$G&
!F$.0%'0*5!#.'*I!.$G&17!*5&!$FD-1#*&!B$1#&!-+!F$.0%'0*5!-)!*5&!
<&),&.*$6&!-+!F$.0%'0*58!

!
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45&!<)-,&0#)&!+-)!,-.+'6#)'.6!,1$DDEF$D&0!O;cC!'D!D'G'1$)!*-!*5&!
<)-,&0#)&!+-)!,-.+'6#)'.6!O;cC!'.!,-GG-.!>-?8!
45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{(-.+'6#)&!*5&!,1$DDEF$D&0!O;cC!0)-<!<-1',78!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!!
behavior–name 
=8!(-.+'6#)&!*5&!0)-<!<-1',7Q!%)&0!X!0D,<!`!'<E<)&,&0&.,&!Y!
45&!0)-<!<-1',7!,$.!F&!,-.+'6#)&0!-.17!%5&.!*5&!3J!L#&#&!$.0!!
OJ>!$)&!,-.+'6#)&08!45&!5,3>)$.0!U:3:3%?3012J),-GG$.0!'D!!
G#*#$117!&M,1#D'B&8!O5&.!O;cC!0)-<!<-1',7!'D!,$.,&11&0I!-*5&)!!
,-.+'6#)$*'-.D!+-)!)$.0-G!0)-<!$)&!$1D-!,$.,&11&08!O5&.!*5&!!
>-?!<-1',7!,-.*$'.'.6!*5&!O;cC!+&$*#)&!'D!$<<1'&0!*-!$.!'.*&)+$,&I!!
*5&!O;cC!'.!*5&!>-?!<-1',7!-B&))'0&D!*5&!<)&B'-#D!O;cC!!
,-.+'6#)$*'-.!-.!*5&!'.*&)+$,&8!45&!@9!<)&,&0&.,&!-)!C?(9!,$.!F&!!
,-.+'6#)&0!+-)!*5&!F&5$B'-)!$DD-,'$*&0!%'*5!*5&!0&+$#1*!,1$DD'+'&)8!
{?&*!*5&!0)-<!<$)$G&*&)D!+-)!,1$DDEF$D&0!O;cC8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!F&5$B'-)!
!behavior–name 
=8!?&*!*5&!&M<-.&.*!+-)!,$1,#1$*'.6!*5&!$B&)$6&!L#&#&!1&.6*5!+-)!
!O;cCQ!%)&0!%&'65*'.6E,-.D*$.*!exponent A)!D&*!*5&!1-%!1'G'*!
!$.0!5'65!1'G'*!-+!+1-%D!%'*5!$!,&)*$'.!C?(9!B$1#&!$.0!*5&!!
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0&.-G'.$*-)!-+!*5&!0)-<!<)-F$F'1'*7Q!%)&0!0D,<!dscp-value 
1-%E1'G'*!low-limit 5'6�51'G'*!high-limit X!0'D,$)0E<)-F$F'1'*7!
!discard-probability Y!A)!D&*!*5&!1-%!1'G'*!$.0!5'65!1'G'*!-+!+1-%D!!
%'*5!$!,&)*$'.!@9!<)&,&0&.,&!1&B&1!$.0!*5&!0&.-G'.$*-)!-+!*5&!!
0)-<!<)-F$F'1'*7Q!%)&0!'<E<)&,&0&.,&!ip-precedence 1-%1'G'*!!
low-limit 5'65E1'G'*!high-limit X!0'D,$)0E<)-F$F'1'*7!discard-probability Y!
Z&+-)&!D&**'.6!*5&!&M<-.&.*!+-)!,$1,#1$*'.6!*5&!$B&)$6&!L#&#&!
!1&.6*5I!7-#!G#D*!,-.+'6#)&!*5&!3J!L#&#&!$.0!&.$F1&!O;cC!!
F7!#D'.6!*5&!5,3>),-GG$.08!Z&+-)&!D&**'.6!*5&!5'65!1'G'*!!
$.0!1-%!1'G'*!+-)!$!C?(9!B$1#&I!7-#!G#D*!,-.+'6#)&!*5&!3J!!
L#&#&!$.0!&.$F1&!C?(9EF$D&0!O;cC!F7!#D'.6!*5&!5,3>))
,-GG$.08!Z&+-)&!D&**'.6!*5&!5'65!1'G'*!$.0!1-%!1'G'*!+-)!$!!
<)&,&0&.,&!1&B&1I!7-#!G#D*!,-.+'6#)&!*5&!3J!L#&#&!$.0!!
&.$F1&!<)&,&0&.,&EF$D&0!O;cC!F7!#D'.6!*5&!5,3>),-GG$.08!
!
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3+*&)!0&+'.'.6!*5&!*)$++',!,1$DD'+'&)!$.0!*)$++',!F&5$B'-)I!7-#!.&&0!!
*-!,-.+'6#)&!*5&!*)$++',!<-1',7!*-!$DD-,'$*&!*5&!*)$++',!,1$DD'+'&)!!
%'*5!*5&!*)$++',!F&5$B'-)8!9-1',7!.&D*'.6!G&$.D!*5$*!$!>-?!<-1',7!!
,-.*$'.D!$.-*5&)!>-?!<-1',78!45&!F&5$B'-)!-+!$!<$)&.*!<-1',7!'D!!
)&$1'P&0!F7!,5'10!<-1','&D8!3+*&)!*5&!F&5$B'-)!0&+'.&0!'.!*5&!<$)&.*!!
<-1',7!'D!<&)+-)G&0!+-)!$!+1-%I!*5&!+1-%!'D!D#F0'B'0&0!F7!*5&!,5'10!!
<-1',7!$.0!*5&!F&5$B'-)!'.!*5&!,5'10!<-1',7!'D!<&)+-)G&08!(#))&.*17I!!
*5&!0&B',&!D#<<-)*D!*%-!1$7&)D!-+!.&D*'.68!
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3!*)$++',!<-1',7!$DD-,'$*&D!*5&!*)$++',!,1$DD'+'&)!%'*5!*5&!*)$++',!!
F&5$B'-)8!45&!,-.+'6#)$*'-.!,-GG$.0D!$)&!0&D,)'F&0!$D!+-11-%DQ!
{C&+'.&!$!<-1',7!$.0!&.*&)!*5&!<-1',7!B'&%8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!<-1',7!$.0!&.*&)!*5&!<-1',7!B'&%Q!*)$++',!<-1',7!policy- 
name 45&!D7D*&G!<)&0&+'.&D!$!<-1',78!45'D!<-1',7!D<&,'+'&D!*5&!!
<)&0&+'.&0!,1$DD'+'&)D!$.0!!$DD-,'$*&D!*5&G!%'*5!<)&0&+'.&0!!
F&5$B'-)D8!45'D!<-1',7!'D!.$G&0!0&+$#1*!$.0!,-.*$'.D!*5&!0&+$#1*!!
(Z>!<-1',78!
45&!)#1&D!-+!*5&!0&+$#1*!<-1',7!$)&!$D!+-11-%DQ!
VSW 45&!<)&0&+'.&0!,1$DD'+'&)!&+!'D!$DD-,'$*&0!%'*5!*5&!<)&0&+'.&0!!
V2W F&5$B'-)!&+8!
V2W!45&!<)&0&+'.&0!,1$DD'+'&)D!$+S!*-!$+^!$)&!$DD-,'$*&0!%'*5!*5&!!
<)&0&+'.&0!F&5$B'-)!$+8!
V=W!45&!0&+$#1*!,1$DD'+'&)!'D!$DD-,'$*&0!%'*5!*5&!<)&0&+'.&!!
F&5$B'-)!F&8!A*5&)!<-1','&D!,$..-*!#D&!*5&!.$G&!-+!*5&!<-1',7!!
<)&0&+'.&0!F7!*5&!D7D*&G8!@+!$!<-1',7!'D!$<<1'&0!*-!$.!'.*&)+$,&I!!
*5&!<-1',7!,$..-*!F&!0&1&*&08!4-!0&1&*&!*5'D!<-1',7I!,$.,&1!*5&!!
$<<1',$*'-.!-+!*5'D!<-1',7!-.!*5&!'.*&)+$,&I!$.0!*5&.!)#.!*5&!!
,-GG$.0!:0>-)2,877/9)+-?/9<)*-!0&1&*&!*5&!<-1',78!
{?<&,'+7!$!*)$++',!F&5$B'-)!+-)!*5&!,1$DD'+'&)8!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
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28!C&+'.&!$!<-1',7!$.0!&.*&)!*5&!<-1',7!B'&%Q!*)$++',!<-1',7!!
policy-name 
=8!?<&,'+7!$!*)$++',!F&5$B'-)!+-)!*5&!,1$DD'+'&)Q!,1$DD'+'&)!classifier- 
name F&5$B'-)!behavior-name 
{(-.+'6#)&!*5&!.&D*&0!<-1',78!
S8!c.*&)!*5&!D7D*&G!B'&%Q!D7D*&GEB'&%!
28!C&+'.&!$!F&5$B'-)!$.0!&.*&)!*5&!F&5$B'-)!B'&%Q!*)$++',!!
F&5$B'-)!behavior–name 
=8!(-.+'6#)&!*5&!.&D*&0!<-1',7Q!*)$++',E<-1',7!policy-name 
@+!*5&!)&EG$)K'.6!F&5$B'-)!'D!,-.+'6#)&0!'.!F-*5!*5&!<$)&.*!<-1',7!!
$.0!,5'10!<-1',7I!*5&!)&EG$)K'.6!F&5$B'-)!'.!*5&!,5'10!<-1',7!!
-B&)%)'*&D!*5$*!'.!*5&!<$)&.*!<-1',78!@+!*5&!(3;!V-)!e4?W!F&5$B'-)!
!'D!,-.+'6#)&0!'.!F-*5!*5&!<$)&.*!<-1',7!$.0!,5'10!<-1',7I!!
*5&!(3;!V-)!e4?W!F&5$B'-)!'D!<&)+-)G&0!*%',&8!45&!(3;!V-)!e4?W!
!F&5$B'-)!'.!*5&!,5'10!<-1',7!'D!<&)+-)G&0!+')D*8!@+!*5&!L#&#'.6!
!F&5$B'-)!'D!,-.+'6#)&0!'.!F-*5!*5&!<$)&.*!<-1',7!$.0!,5'10!<-1',7I!!
<$,K&*D!&M,&&0'.6!*5&!1'.&!)$*&!VT;W!$)&!$00&0!*-!*5&!L#&#&!
!D<&,'+'&0!'.!*5&!,5'10!<-1',78!9$,K&*D!%'*5'.!*5&!T;!$)&!$00&0!
!*-!*5&!L#&#&!D<&,'+'&0!'.!*5&!<$)&.*!<-1',78!@+!*5&!cJ!L#&#'.6I!!
3J!L#&#'.6I!$.0!OJ>!F&5$B'-)D!$)&!,-.+'6#)&0!'.!*5&!,5'10!!
<-1',7I!*5$*!'DI!*5&!,5'10!<-1',7!'D!$!(Z>!<-1',7I!*5&!,1$DD'+'&)!!
'.!*5&!<$)&.*!<-1',7!G#D*!F&!$DD-,'$*&0!%'*5!*5&!T;!F&5$B'-)8!!
45&!<$,K&*D!&M,&&0'.6!*5&!T;!$)&!D,5&0#1&0!*5)-#65!*5&!!
(Z>!D,5&0#1'.6!$16-)'*5G!0&+'.&0!'.!*5&!,5'10!<-1',78!@+!*5&!
!,-GG$.0!?,)+3,9302)'D!,-.+'6#)&0!'.!*5&!<$)&.*!<-1',7I!*5&!
!F$.0%'0*5!+-)!*5&!L#&#'.6!F&5$B'-)!'.!*5&!,5'10!<-1',7!G#D*!!
F&!'.!*5&!<&),&.*$6&!+-)G8!@.!*5'D!,$D&I!*5&!T;!F&5$B'-)!!
,$..-*!F&!,-.+'6#)&0!'.!*5&!,5'10!<-1',78!
!
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45'D!'D!$.!&M$G<1&!+-)!,-.+'6#)'.6!,1$DDEF$D&0!>-?8!;43!!
,1$DD'+'&D!*5&!+1-%DI!$.0!;4Z!1'G'*D!*5&!F$.0%'0*5!$.0!)&EG$)KD!!
*5&!+1-%D8!
!
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;43!,1$DD'+'&D!*5&!+1-%D8!@*!G$)KD!*5&!+1-%D!$D!3JSSI!3J2SI!!
$.0!cJ!$,,-)0'.6!*-!*5&')!D-#),&!$00)&DD8!
!

HCDP-IENP Module 3 QoS 

HC Series HUAWEI TECHNOLOGIES Page369



;4Z!,$))'&D!-#*!0'++&)&.*!>-?!<-1','&D!$,,-)0'.6!*-!*5&!+1$6!-+!
!<$,K&*D8!
!
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[-#!,$.!)#.!*5&!,-GG$.0!>/4+?8<)2,877/9)+-?/9<)/023,7893))
*-!,5&,K!*5&!&++&,*!-+!*5&!,-.+'6#)$*'-.8!45&!0'D<1$7!'.+-)G$*'-.!!
'.,1#0&D!*5&!,1$DD'+'&)I!*)$++',!F&5$B'-)!+-)!&$,5!,1$DDI!$.0!.#GF&)!
!-+!G$*,5&0!<$,K&*D8!
!
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45&!0'D<1$7!'D!*5&!'.+-)G$*'-.!$F-#*!*5&!<-1',7!+-)!*5&!3JSS!,1$DD8!
!
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45&!0'D<1$7!'D!*5&!'.+-)G$*'-.!$F-#*!*5&!<-1',7!+-)!*5&!3J2S!,1$DD8!
!
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45&!0'D<1$7!'D!*5&!'.+-)G$*'-.!$F-#*!*5&!<-1',7!+-)!*5&!cJ!,1$DD8!!
45&!<$,K&*D!G$)K&0!$D!cJ!$)&!&M<&0'*'-#D17!+-)%$)0&08!
!
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>Q!O5$*!'D!*5&!<)-,&0#)&!*-!,-.+'6#)&!,1$DDEF$D&0!>-?x!
3Q!S8!(-.+'6#)&!*5&!*)$++',!,1$DD'+'&)8!28!(-.+'6#)&!*5&!*)$++',!
!F&5$B'-)8!=8!3DD-,'$*&!*5&!*)$++',!,1$DD'+'&)!%'*5!*5&!*)$++',!!
F&5$B'-)8!^8!3<<17!*5&!*)$++',!<-1',78!
!
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/9T?!<$,K&*8!45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!R!*-!n8!dD'.6!*5&!
,-GG$.0!2,:42):+42,38*)_!ds-domain-name `!>378:?2)aI!7-#!,$.!F'.0!
*5&!C?!0-G$'.!*-!$.!'.*&)+$,&!D-!*5$*!*5&!'.*&)+$,&!D#<<-)*D!D'G<1&!
*)$++',!,1$DD'+',$*'-.8!45&.!*5'D!'.*&)+$,&!,$.!,5$.6&!*5&!<)&,&0&.,&!-+!
@9!$.0!/9T?!<$,K&*D8!ds-domain-nameQ!D<&,'+'&D!*5&!.$G&!-+!$!C?!
0-G$'.8!45&!B$1#&!'D!$!D*)'.6!-+!S!*-!\!,5$)$,*&)D8!C?!0-G$'.!,-.D'D*D!
-+!$!6)-#<!-+!,-..&,*&0!C?!.-0&D8!45&D&!.-0&D!#D&!*5&!D$G&!D&)B',&!
<-1',7!$.0!*5&!D$G&!9"Z8!>378:?2Q!D<&,'+'&D!*5&!0&+$#1*!C?!0-G$'.8!
!
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O5&.!*5&!C'++E?&)B!G-0&1!'D!$0-<*&0!+-)!>-?I!$!)-#*&)!G#D*!<&)+-)G!
*)$++',!,1$DD'+',$*'-.!*-!'0&.*'+7!+1-%D8!>-?!'G<1&G&.*$*'-.!B$)'&D!%'*5!
*5&!1-,$*'-.!-+!$!)-#*&)!'.!*5&!.&*%-)K8!45&!<)'.,'<1&D!$.0!
'G<1&G&.*$*'-.!0&D,)'F&0!'.!*5'D!,-#)D&!$)&!$<<1',$F1&!*-!5'65E&.0!
)-#*&)D8!4%-!*)$++',!,1$DD'+',$*'-.!G&*5-0D!$)&!#D&0Q!D'G<1&!*)$++',!
,1$DD'+',$*'-.!$.0!,-G<1&M!*)$++',!,1$DD'+',$*'-.8!?'G<1&!*)$++',!
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<)&,&0&.,&!'.!*5&!.&*%-)K!-+!$.-*5&)!*7<&8!3<<1',$*'-.!-+!D'G<1&!*)$++',!
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,-.+'6#)$*'-.!'D!,-G<1&*&!-.!*5&!+-#)!)-#*&)D!'.!*5&!/9T?!.&*%-)KD8!
45&!@9!+1-%!+)-G!;43!'D!+-)%$)0&0!*-!;4C!*5)-#65!/9T?8!45&!/9T?!
+1-%!-#*!-+!;4C!,$.!F&!*)$.D+-)G&0!*-!*5&!@9!+1-%!$.0!'*D!>-?!)&G$'.D!
#.,5$.6&08!
(-.+'6#)&!;43!$D!+-11-%DQ!
S8!()&$*&!$!C'++&)D&)B!0-G$'.8!
28!(-.+'6#)&!*5&!9"Z!+-)!@9!<$,K&*D!%'*5!C?(9!B$1#&!S\!*-!3J^!$.0!
G$)K!D#,5!<$,K&*!'.!6)&&.8!
=8!(-.+'6#)&!*5&!/9T?!cs9!B$1#&!+-)!6)&&.!<$,K&*D!%'*5!D&)B',&!,1$DD!
3J^!*-!]8!
^8!c.$F1&!*5&!C'++&)D&)B!0-G$'.!-.!*5&!@9!'.*&)+$,&!$.0!/9T?!'.*&)+$,&!
-+!;438!
dD'.6!*5&!,-GG$.0!>/7743,.)>-*8/0)ds-domain-nameI!7-#!,$.!
,)&$*&!$!C?!0-G$'.!$.0!&.*&)!*5&!C?!0-G$'.!B'&%8!dD'.6!*5&!
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*5&!?5$<&)!*-!R!-)!D&**'.6!*5&!F#++&)!*-!$!DG$11!B$1#&8!
!

HCDP-IENP Module 3 QoS 

HC Series HUAWEI TECHNOLOGIES Page387



45&!D)4(/!V?'.61&!;$*&!45)&&!(-1-)!/$)K&)W!$16-)'*5G!'D!0&+'.&0!'.!
;J(!2ibnI!$.0!*5&!*)4(/!V4%-!;$*&!45)&&!(-1-)!/$)K&)W!$16-)'*5G!'D!
0&+'.&0!'.!;J(2ib\8!45&D&!$16-)'*5GD!$)&!#D&0!*-!G&$D#)&!*5&!*)$++',8!
9$,K&*D!$)&!G$)K&0!'.!6)&&.I!7&11-%I!-)!)&0!$,,-)0'.6!*-!*5&!
G&$D#)&G&.*8!45&!D)4(/!$.0!*)4(/!F-*5!#D&!*%-!*-K&.!F#,K&*D!*-!
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&.-#65!*-K&.D!'.!*5&!F#,K&*I!*5&!*)$++',!,-.+-)GD!*-!*5&!D<&,'+',$*'-.I!
$.0!*5&!<$,K&*D!$)&!G$)K&0!'.!6)&&.8!@+!*5&)&!$)&!.-*!&.-#65!*-K&.D!
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F#,K&*I!.$G&17I!*5&!G$M'G#G!*)$++',!D'P&!$11-%&0!'.!$!F#)D*8!45&!(Z?!
G#D*!F&!6)&$*&)!*5$.!*5&!1&.6*5!-+!*5&!1$)6&D*!<$,K&*8!
#-:@?3%@:9632)2,877/9)+-?/9/01!
@.!G-)&!,-G<1&M!,$D&DI!*%-!*-K&.!F#,K&*D!,$.!F&!#D&0!*-!,$))7!-#*!
G-)&!+1&M'F1&!,-.*)-1!<-1','&D8!
@.!*5'D!,$D&I!*5&!+-11-%'.6!*)$++',!<$)$G&*&)D!$)&!#D&0Q!
S8!(-GG'**&0!@.+-)G$*'-.!;$*&!V(@;WQ!'.0',$*&D!*5&!D<&&0!$*!%5',5!
*-K&.D!$)&!$00&0!*-!F#,K&*!(I!.$G&17I!*5&!$B&)$6&!)$*&!$11-%&0!F7!
F#,K&*!(8!!
28!(-GG'**&0!Z#)D*!?'P&!V(Z?WQ!'.0',$*&D!*5&!,$<$,'*7!-+!F#,K&*!(I!
.$G&17I!*5&!G$M'G#G!F#)D*!*)$++',!D'P&!$11-%&0!F7!F#,K&*!(8!
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=8!9&$K!@.+-)G$*'-.!;$*&!V9@;WQ!'.0',$*&D!*5&!D<&&0!$*!%5',5!*-K&.D!
$)&!$00&0!*-!F#,K&*!9I!.$G&17I!*5&!$B&)$6&!)$*&!$11-%&0!F7!F#,K&*!98!
^8!9&$K!Z#)D*!?'P&!V9Z?WQ!'.0',$*&D!*5&!,$<$,'*7!-+!F#,K&*!9I!.$G&17I!
*5&!G$M'G#G!F#)D*!*)$++',!D'P&!$11-%&0!F7!F#,K&*!98!/&*5-0!-+!
G&$D#)'.6!$.0!G$)K'.6!*)$++',!B$)'&D!%'*5!*5&!$16-)'*5G!#D&0!$.0!*5&!
-<&)$*'-.!G-0&!-+!*5&!$16-)'*5G8!45&!D)4(/!$.0!*)4(/!$16-)'*5GD!
F-*5!$DD&DD!)&,&'B&0!<$,K&*!F7!#D'.6!*%-!F#,K&*D8!
!
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D)4(/!V3!?'.61&!;$*&!45)&&!(-1-)!/$)K&)W!#D&D!*%-!F#,K&*D!*-!$DD&DD!
*5&!*)$++',8!4-K&.D!$)&!$00&0!*-!*5&!*%-!F#,K&*D!$*!*5&!(-GG'**&0!
@.+-)G$*'-.!;$*&!V(@;W8!45&!D'P&D!-+!*5&!*%-!F#,K&*D!$)&!)&D<&,*'B&17!
(-GG'**&0!Z#)D*!?'P&!V(Z?W!$.0!cM,&DD!Z#)D*!?'P&!VcZ?W8!J-)!
,-.B&.'&.,&!-+!0&D,)'<*'-.I!%&!,$11!*5&!*%-!F#,K&*D!F#,K&*!(!$.0!
F#,K&*!c8!45&!.#GF&)D!-+!*-K&.D!'.!*5&!F#,K&*!(!$.0!F#,K&*!c!$)&!
)&<)&D&.*&0!F7!4,!$.0!4&8!@.'*'$117I!4,!'D!(Z?I!$.0!4&!'D!cZ?8!4,!$.0!
4&!$)&!#<0$*&0!(@;!*'G&D!'.!$!D&,-.08!45&!#<0$*&!-FD&)B&D!*5&!
+-11-%'.6!<)'.,'<1&DQ!
@+!4,!�!(Z?I!4,!'D!'.,)&$D&0!F7!S!&$,5!*'G&8!
@+!4,!rm!(Z(!$.0!4&!�!cZ?I!4&!'D!'.,)&$D&0!F7!S!&$,5!*'G&8!
A*5&)%'D&I!.&'*5&)!4,!.-)!4&!'D!'.,)&$D&08!
45&!D)4(/!$16-)'*5G!'D!F$D&0!-.!<$)$G&*&)D!(@;I!(Z?I!$.0!cZ?8!@+!
-.17!*5&D&!<$)$G&*&)D!$)&!D&*I!'*!'D!,-.D'0&)&0!*5$*!*5&!D)4(/!
$16-)'*5G!'D!#D&08!
!
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3D!G&.*'-.&0!F&+-)&I!'.!(-1-)EZ1'.0!G-0&I!*5&!/&*&)!$DD#G&D!*5$*!*5&!
<$,K&*D!$)&!#.,-1-)&08!O5&.!$!<$,K&*!-+!Z!F7*&D!$))'B&D!$*!*'G&!*I!*5&!
/$)K&)!G$)KD!*5&!<$,K&*!$D!+-11-%DQ!
&7)P9X2Y)%)Z)[\)FE)*8,6)\)1,330)P9)\)P9)])Z^)3?43)
&7)P3X2Y)%)Z)[\)FE)*8,6)\)<3??-5)P3)\)P3)])Z^)3?43)
*8,6)\),3>)
3*!*'G&!*I!4,V*WEZrmR!G&$.D!*5$*!*5&)&!$)&!&.-#65!*-K&.D!'.!F#,K&*!(8!
@.!*5'D!,$D&I!*5&!<$,K&*!'D!G$)K&0!'.!6)&&.8!3*!*5&!D$G&!*'G&I!*5&!
.#GF&)!-+!*-K&.D!'.!F#,K&*!(!0&,)&$D&D!F7!Zp!*5$*!'DI!4,m4,EZ8!@+!
F#,K&*!(!0-&D!.-*!5$B&!&.-#65!*-K&.DI!*5&!D7D*&G!,5&,KD!F#,K&*!c8!@+!
4&!V*WEZrmRI!'*!'.0',$*&D!*5$*!*-K&.D!'.!F#,K&*!c!$)&!&.-#65!+-)!
+-)%$)0'.6!*5&!<$,K&*8!@.!*5'D!,$D&I!*5&!<$,K&*!'D!G$)K&0!'.!7&11-%!$.0!
*5&!.#GF&)!-+!*-K&.D!'.!F#,K&*!c!0&,)&$D&D!F7!Z!V4&m4&EZW8!@+!.&'*5&)!
F#,K&*!(!.-)!F#,K&*!c!5$D!&.-#65!*-K&.DI!
*5&!<$,K&*!'D!G$)K&0!'.!)&0!$.0!*5&!.#GF&)!-+!*-K&.D!0-&D!.-*!0&,)&$D&8!
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O5&.!*5&!D)4(/!'D!,-.+'6#)&0!*-!-<&)$*&!'.!(-1-)E3%$)&!G-0&I!*5&!
/$)K&)!$DD#G&D!*5$*!*5&!<$,K&*D!$)&!<)&E,-1-)&08!45&!^*5!$.0!]*5!F'*D!
-+!*5&!iEF'*!C?(9!+'&10!'.0',$*&!*5&!<$,K&*!,-1-)8!RR!$.0!RS!'.0',$*&!
6)&&.p!SR!'.0',$*&D!7&11-%p!SS!'.0',$*&D!)&08!3D!D5-%.!'.!*5&!+'6#)&I!
%5&.!$!<$,K&*!-+!Z!F7*&D!$))'B&D!$*!*'G&!*I!*5&!/$)K&)!G$)KD!*5&!<$,K&*!
$D!+-11-%DQ!
&7)2J3)+89632)/4)+,39-?-,3>)1,330)80>)P"X2Y)%)Z)[\)F)
*8,6)\)1,330E)P9)\P9)])Z^)3?43)
&7)2J3)+89632)/4)+,39-?-,3>)1,330)-,)<3??-5)80>)P3X2Y)%)Z)[\)F)
*8,6)\)<3??-5E)P3)\)P3)])Z^)3?43)
*8,6)\),3>)
O5&.!*5&!<$,K&*!'D!<)&,-1-)&0!6)&&.!$.0!4(V*W!E!Z!rm!RI!*5$*!'DI!F#,K&*!
(!5$D!&.-#65!*-K&.D!*-!+-)%$)0!*5&!<$,K&*I!*5&!<$,K&*!'D!)&EG$)K&0!'.!
6)&&.8!3*!*5&!D$G&!*'G&I!*5&!.#GF&)!-+!*-K&.D!'.!F#,K&*!(!0&,)&$D&D!
F7!Z!VG$)K!m!6)&&.I!4,!m4,!|!ZW8!@+!*-K&.D!'.!F#,K&*!(!$)&!.-*!&.-#65!
+-)!+-)%$)0'.6!*5&!6)&&.!<$,K&*I!-)!*5&!<$,K&*!'D!<)&,-1-)&0!7&11-%I!$.0!
*-K&.!c!5$D!&.-#65!*-K&.DI!*5&!<$,K&*!'D!)&G$)K&0!'.!7&11-%8!3*!*5&!
D$G&!*'G&I!*5&!.#GF&)!-+!*-K&.D!'.!F#,K&*!c!0&,)&$D&D!F7!Z8!@+!*-K&.D!
'.!F#,K&*!c!$)&!.-*!&.-#65!+-)!+-)%$)0'.6!*5&!<$,K&*!&'*5&)I!*5&!<$,K&*!
'D!)&EG$)K&0!'.!)&0I!)&6$)01&DD!-+!*5&!-)'6'.$1!,-1-)!-+!*5'D!<$,K&*8!@.!
*5'D!,$D&I!*5&!.#GF&)!-+!*-K&.D!0-&D!.-*!0&,)&$D&8!
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@.!*5&!*)4(/!V3!4%-!;$*&!45)&&!(-1-)!/$)K&)WI!*-K&.D!$)&!$00&0!*-!
*5&!*%-!F#,K&*D!$*!0'++&)&.*!)$*&DQ!(-GG'**&0!@.+-)G$*'-.!;$*&!V(@;W!
+-)!-.&!F#,K&*!$.0!9&$K!@.+-)G$*'-.!;$*&!V9@;W!+-)!$.-*5&)8!J-)!
,-.B&.'&.,&!-+!0&D,)'<*'-.I!*5&!*%-!F#,K&*D!$)&!,$11&0!F#,K&*!(!$.0!
F#,K&*!98!*5&')!D'P&D!$)&!)&D<&,*'B&17!*5&!(-GG'**&0!Z#)D*!?'P&!V(Z?W!
$.0!9&$K!Z#)D*!?'P&!V9Z?W8!4,!$.0!4<!)&<)&D&.*!*5&!.#GF&)!-+!*-K&.D!
'.!*5&!*%-!F#,K&*D8!@.'*'$117I!4,!'D!(Z?!$.0!4<!'D!9Z?8!4,!'D!'.,)&$D&0!
F7!(@;!%'*5!*5&!,&'1'.6!(Z?!&B&)7!D&,-.0!$.0!4<!'D!'.,)&$D&0!F7!9@;!
%'*5!*5&!,&'1'.6!9Z?!&B&)7!D&,-.08!?$G&!$D!*5&!D)4(/!$16-)'*5GI!'.!
*5&!*)4(/!$16-)'*5GI!$!*-K&.!'D!$00&0!&$,5!*'G&!4,!-)!4<!'D!#<0$*&0!
V*'11!*5&!F#,K&*!'D!+#11W8!45&!0&*$'1D!$)&!-G'**&0!5&)&8!45&!*)4(/!
$16-)'*5G!'D!F$D&0!-.!<$)$G&*&)D!(@;I!9@;I!(Z?I!$.0!9Z?8!@+!(@;I!
9@;I!(Z?I!$.0!9Z?!$)&!D&*I!'*!'D!,-.D'0&)&0!*5$*!*5&!*)4(/!'D!#D&08!

HCDP-IENP Module 3 QoS 

HC Series HUAWEI TECHNOLOGIES Page395



O5&.!*5&!*)4(/!'D!,-.+'6#)&0!*-!-<&)$*&!'.!(-1-)EZ1'.0!G-0&I!*5&!
/&*&)!$DD#G&D!*5$*!<$,K&*D!$)&!#.,-1-)&08!O5&.!$!<$,K&*!-+!Z!F7*&D!
$))'B&D!$*!*'G&!*I!*5&!/$)K&)!G$)KD!*5&!<$,K&*!$D!+-11-%DQ!

&7)P+X2Y%Z_FE)*8,6)\),3>^)3?43)
&7)P9X2Y%Z_\FE)*8,6)\)<3??-5E)P+)\)P+)])Z^)3?43)
*8,6)\)1,330)EP+)\)P+)%)ZE)P9)\)P9)%)Z)
@+!F#,K&*!9!0-&D!.-*!5$B&!&.-#65!*-K&.DI!*5&!<$,K&*!'D!G$)K&0!'.!)&08!
@+!F#,K&*!(!0-&D!.-*!5$B&!&.-#65!*-K&.D!F#*!F#,K&*!9!5$D!&.-#65!
*-K&.DI!*5&!<$,K&*!'D!G$)K&0!'.!7&11-%8!3*!*5&!D$G&!*'G&I!*5&!.#GF&)!
-+!*-K&.D!'.!F#,K&*!9!0&,)&$D&D!F7!Z8!45$*!'D!4<m4<EZ8!@+!F#,K&*!9!$.0!
F#,K&*!(!F-*5!5$B&!&.-#65!*-K&.DI!*5&!<$,K&*!'D!G$)K&0!'.!6)&&.8!3*!
*5&!D$G&!*'G&I!*5&!.#GF&)!-+!*-K&.D!0&,)&$D&D!F7!Z!'.!F-*5!F#,K&*D8!
45$*!'DI!4<m4<EZI!4,m4,EZ8![-#!,$.!D&&!*5$*!<$,K&*D!G&*&)'.6!$.0!
G$)K'.6!D*$)*D!$*!F#,K&*!9!'.!*5&!*)4(/!$16-)'*5G8!
!
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O5&.!*5&!*)4(/!'D!,-.+'6#)&0!*-!-<&)$*&!'.!(-1-)E3%$)&!G-0&I!*5&!
/$)K&)!$DD#G&D!*5$*!<$,K&*D!$)&!<)&,-1-)&08!45&!,-1-)!-+!$!<$,K&*!'D!
)&<)&D&.*&0!F7!*5&!1$D*!*%-!F'*D!-+!*5&!iEF'*!C?(9!+'&108!RR!$.0!RS!
'.0',$*&!6)&&.p!SR!'.0',$*&D!7&11-%p!SS!'.0',$*&D!)&08!3D!D5-%.!'.!*5&!
+'6#)&I!%5&.!$!<$,K&*!-+!Z!F7*&D!$))'B&D!$*!*'G&!*I!*5&!/$)K&)!G$)KD!*5&!
<$,K&*!$D!+-11-%DQ!
&7)2J3)+89632)/4)+,39-?-,3>),3>)-,)P+X2Y)%)Z)_)F)
*8,6)\),3>^)
3?43)
&7)2J3)+89632)/4)+,39-?-,3>)<3??-5)-,)P9X2Y)%)Z)_)F)
*8,6)\)<3??-5)E)P+)\)P+)])Z^)
3?43)
*8,6)\)1,330E)P+)\)P+)])ZE)P9)\)P9)%)Z)
O5&.!*5&!<$,K&*!'D!<)&,-1-)&0!)&0!-)!*5&)&!$)&!.-*!&.-#65!*-K&.D!'.!
F#,K&*!9I!*5&!<$,K&*!'D!)&EG$)K&0!'.!)&08!O5&.!*5&!<$,K&*!'D!
<)&,-1-)&0!7&11-%!-)!*5&)&!$)&!.-*!
&.-#65!*-K&.D!'.!F#,K&*!(I!*5&!<$,K&*!'D!)&EG$)K&0!'.!7&11-%8!3*!*5&!
D$G&!*'G&I!*5&!.#GF&)!-+!*-K&.D!'.!F#,K&*!9!0&,)&$D&D!F7!Z8!@+!*5&)&!
$)&!&.-#65!*-K&.D!'.!F#,K&*!(!*-!+-)%$)0!*5&!<$,K&*!-)!*5&!<$,K&*!'D!
<)&,-1-)&0!6)&&.I!*5&!<$,K&*!'D!)&G$)K&0!'.!6)&&.8!45&!.#GF&)!-+!
*-K&.D!'.!F#,K&*!9!$.0!.#GF&)!-+!*-K&.D!'.!F#,K&*!9!F-*5!0&,)&$D&!F7!
Z8!
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45&!(3;!'G<1&G&.*D!*)$++',!<-1','.6!*5)-#65!*5&!*-K&.!F#,K&*8!(3;!
,$.!'G<1&G&.*!*)$++',!<-1','.6!+-)!D<&,'+'&0!*)$++',8!@.!*)$++',!<-1','.6I!<)&E
0&+'.&0!F&5$B'-)D!$)&!,$))'&0!-#*!$,,-)0'.6!*-!*5&!$DD&DDG&.*!)&D#1*8!
45&!+-11-%'.6!F&5$B'-)D!,$.!F&!<)&E0&+'.&0Q!<$DDQ!+-)%$)0D!*5&!
<$,K&*D!+-)!%5',5!*5&!$DD&DDG&.*!)&D#1*!'D!,-.+-)G8!?#,5!<$,K&*D!,$.!
$1D-!F&!G$)K&0!%'*5!C?(9!+'&10!$.0!*5&.!+-)%$)0&08!!0'D,$)0Q!0'D,$)0D!
*5&!<$,K&*D!+-)!%5',5!*5&!$DD&DDG&.*!)&D#1*!'D!&M,&DD8!)&G$)KQ!;&E
G$)KD!*5&!<)&,&0&.,&!-+!*5&!&M,&DD!<$,K&*DI!$.0!*5&.!+-)%$)0D!*5&G8!
!
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@.*&)+$,&EF$D&0!*)$++',!<-1','.6!,-.*)-1D!*)$++',!-+!$11!<$,K&*D!)&,&'B&0!F7!
$.!'.*&)+$,&!F#*!0-&D!.-*!,-.,&).!*5&!<$,K&*!*7<&8!@.*&)+$,&EF$D&0!
*)$++',!<-1','.6!'D!6&.&)$117!$<<1'&0!*-!,-)&!)-#*&)D8!@.!*5'D!&M$G<1&I!
(3;!'D!,-.+'6#)&0!-.!9A?ShRhR!-+!;4Z!*-!'G<1&G&.*!*)$++',!<-1','.6!+-)!
$11!<$,K&*D!)&,&'B&0!-.!9A?ShRhR8!45&!(@;!'D!SRRKF'*hDp!*5&!9@;!'D!
SRRRRKF'*hD8!e)&&.!$.0!7&11-%!<$,K&*D!$)&!+-)%$)0&0!$.0!)&0!<$,K&*D!
$)&!0'D,$)0&08!45&!,-.+'6#)$*'-.!<)-,&0#)&!'D!$D!+-11-%DQ!!
S8!;#.!*5&!,-GG$.0!4<423*%./35)*-!&.*&)!*5&!D7D*&G!B'&%8!
28!;#.!*5&!,-GG$.0!/023,7893)interface-type interface-number *-!
&.*&)!*5&!'.*&)+$,&!B'&%8!
=8!;#.!*5&!,-GG$.0!U-4)98,)9/,)cir-value X!+/,)pir-value Y!X!9@4)cbs-
value +@4)pbs-value Y!X!1,330)_!>/498,>)`!+844)a!X!<3??-5)_!>/498,>)`!
+844)a!X!,3>)_!>/498,>!
+844)a!Y!Y!Y!_!/0@-:0>)`!-:2@-:0>)a!*-!,-.+'6#)&!(3;!-.!*5&!'.*&)+$,&8!
,')!,')EB$1#&Q!D<&,'+'&D!*5&!(-GG'**&0!@.+-)G$*'-.!;$*&!V(@;WI!.$G&17I!
*5&!)$*&!$*!%5',5!<$,K&*D!$)&!&.D#)&0!*-!<$DD!*5)-#65!*5&!'.*&)+$,&8!
45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!SRR!*-!SRRRRRRRI!'.!KF'*hD8!<')!<')E
B$1#&Q!D<&,'+'&D!*5&!9&$K!@.+-)G$*'-.!;$*&!V9@;!WI!.$G&17I!*5&!
G$M'G#G!)$*&!$11-%&0!F7!*5&!'.*&)+$,&8!45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!
+)-G!SRR!*-!SRRRRRRRI!'.!KF'*hD8!45&!B$1#&!-+!<')EB$1#&!,$..-*!F&!
DG$11&)!*5$.!*5&!B$1#&!-+!,')B$1#&8!,FD!,FDEB$1#&Q!D<&,'+'&D!*5&!
(-GG'**&0!Z#)D*!?'P&!V(Z?WI!.$G&17I!*5&!'.D*$.*!,-GG'**&0!*)$++',8!
45&!B$1#&!'D!*5&!,$<$,'*7!-+!*5&!+')D*!F#,K&*!V$DD#G&!'*!'D!F#,K&*!3W8!@*!'D!
$.!'.*&6&)!)$.6'.6!+)-G!i^!*-!==]]^^=2I!'.!F7*&D8!45&!0&+$#1*!B$1#&!
)&1$*&D!*-!*5&!,')EB$1#&8!@+!,')EB$1#&�mSRRRR!KF'*hDI!*5&!0&+$#1*!B$1#&!-+!
,FDEB$1#&!'D!SRRRR!F7*&8!@+!,')EB$1#&rSRRRR!KF'*hDI!*5&!0&+$#1*!B$1#&!-+!
,FDEB$1#&!&L#$1D!,')EB$1#&I!'.!F7*&D8!<FD!<FDEB$1#&Q!D<&,'+'&D!*5&!9&$K!
Z#)D*!?'P&!V9Z?WI!.$G&17I!*5&!'.D*$.*!<&$K!*)$++',8!45&!B$1#&!'D!*5&!
,$<$,'*7!-+!*5&!D&,-.0!F#,K&*!V$DD#G&!'*!'D!F#,K&*!ZW8!@*!'D!$.!'.*&6&)!
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%$7I!L#&#&D!%'*5!1-%&)!<)'-)'*'&D!,$.!$1D-!F&!D,5&0#1&0!+$')178!
!

HCDP-IENP Module 3 QoS 

HUAWEI TECHNOLOGIES HC SeriesPage404



O&'65*&0!+$')!L#&#'.6!VOJ>W!'D!0&D,)'F&0!'.!*5&!,-#)D&!-+!@9!>-?8!
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"#$%&'8!3.!'.*&)+$,&!D#<<-)*D!&'65*!D&)B',&!,1$DD&DQ!ZcI!3JSI!3J2I!
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B$1#&D!-+!>2!$.0!>=!0&,)&$D&!F7!O&'65*w,-#.*&)!-+!>S8!45&!
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)&G$'.'.6!F$.0%'0*5!*-!D,5&0#1&!L#&#&D!F$D&0!-.!%&'65*D!-+!L#&#&D8!
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)&$1E*'G&!D&)B',&D!*5$*!$)&!D&.D'*'B&!*-!*5&!0&1$78!9$,K&*D!-+!<)&+&))&0!
D&)B',&D!5$B&!*5&!5'65&D*!<)&,&0&.,&!*-!-,,#<7!*5&!F$.0%'0*58!@.!
$00'*'-.I!F$.0%'0*5!'D!$11-,$*&0!*-!+1-%D!%'*5!0'++&)&.*!<)'-)'*'&D!
$,,-)0'.6!*-!*5&')!%&'65*8!9>!'D!6&.&)$117!$<<1'&0!*-!0&1$7ED&.D'*'B&!
D&)B',&D8!
!
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A.!5'65E&.0!)-#*&)D!-+!"#$%&'I!7-#!,$.!#D&!*5&!,-GG$.0!U-4)U:3:3)
*-!D&*!*5&!(@;I!9@;I!$.0!D,5&0#1'.6!<)'-)'*7!-+!$!D<&,'+'&0!D&)B',&!,1$DD!
-.!'.!*5&!-#*F-#.0!0')&,*'-.!V0-%.1'.KW8!U-4)U:3:3)service-class 
X!+,/-,/2<)priority Y!X!9/,)_!cir-value `!9/,%+3,9302813)percentage a!Y!X!+/,)
_!pir-value `!+/,%+3,9302813)percentage a!Y!-:2@-:0>)45&!G&$.'.6D!-+!
*5&!<$)$G&*&)D!'.!*5&!,-GG$.0!$)&Q!!
service-classQ!D<&,'+'&D!*5&!D&)B',&!,1$DD8!45&!B$1#&!,$.!F&!cJI!3JSI!
3J2I!3J=I!3J^I!ZcI!(?iI!-)!(?n8!<)'-)'*7!priorityQ!D<&,'+'&D!*5&!
D,5&0#1'.6!<)'-)'*7!-+!$!L#&#&8!45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!R!
*-!S8!F)/0>/98234)$W)49J3>:?/01E)80>)D)/0>/98234)`=W)49J3>:?/018!
Z7!0&+$#1*I!OJ>!D,5&0#1'.6!'D!,-.+'6#)&0!+-)!3JSE3J^!$.0!Zc!L#&#&DI!
$.0!9>!D,5&0#1'.6!'D!,-.+'6#)&0!+-)!cJI!(?iI!$.0!(?n!L#&#&D8!cir-
valueQ!D<&,'+'&D!*5&!,-GG'**&0!'.+-)G$*'-.!)$*&8!45&!B$1#&!'D!$.!'.*&6&)!
)$.6'.6!+)-G!R!*-!SRRRRI!'.!/F'*hD8!&0)2J3)`=W)$16-)'*5GI!*5&!"&L)
/0>/98234)2J3)53/1J2)-7)8)U:3:3R)Z<)>378:?2E)53/1J24)-7)2J3)3/1J2)
9?84434)-7)U:3:34)8,3)SRzI!SRzI!SRzI!S]zI!S]zI!SRzI!]zI!$.0!]z8!
,')E<&),&.*$6&!percentageQ!
D<&,'+'&D!*5&!<&),&.*$6&!-+!*5&!(@;!$6$'.D*!*5&!'.*&)+$,&!F$.0%'0*58!
45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!R!*-!SRR8!pir-valueQ!D<&,'+'&D!*5&!
<&$K!'.+-)G$*'-.!)$*&8!45&!B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!R!*-!R!*-!
SRRRRI!'.!/F'*hD8!<')E<&),&.*$6&!percentageQ!D<&,'+'&D!*5&!<&),&.*$6&!
-+!*5&!9@;!$6$'.D*!*5&!'.*&)+$,&!F$.0%'0*58!45&!B$1#&!'D!$.!'.*&6&)!
)$.6'.6!+)-G!R!*-!SRR8!-#*F-#.0Q!'.0',$*&D!*5$*!>-?!D,5&0#1'.6!'D!
$<<1'&0!'.!*5&!-#*F-#.0!0')&,*'-.!-+!*5&!'.*&)+$,&8!
@.!*5'D!&M$G<1&I!*)$++',!<-1','.6!'D!,-.+'6#)&0!-.!<-DShRhR!-+!;438!9>!
D,5&0#1'.6!'D!,-.+'6#)&0!+-)!*5&!cJ!,1$DD8!45&!9@;!-+!*5&!cJ!,1$DD!
G$K&D!2Rz!-+!*5&!'.*&)+$,&!
F$.0%'0*58!OJ>!D,5&0#1'.6!'D!,-.+'6#)&0!+-)!*5&!Zc!,1$DD8!45&!%&'65*!
-+!*5&!Zc!,1$DD!'D!SRI!$.0!'*D!9@;!G$K&D!2Rz!-+!*5&!'.*&)+$,&!
F$.0%'0*58!
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4$'1!0)-<!'D!$!*)$0'*'-.$1!0)-<!<-1',78!O5&.!*5&!1&.6*5!-+!$!L#&#&!
)&$,5&D!*5&!G$M'G#G!B$1#&I!D#FD&L#&.*!<$,K&*D!$)&!0'D,$)0&08!4$'1!
0)-<!G$7!,$#D&!61-F$1!4(9!D7.,5)-.'P$*'-.8!O5&.!<$,K&*D!-+!G$.7!
4(9!D&DD'-.D!$)&!0'D,$)0&0I!*5&D&!4(9!D&DD'-.D!&.*&)!,-.6&D*'-.!
$B-'0$.,&!$.0!D1-%!D*$)*#<!D*$*&!$*!*5&!D$G&!*'G&!*-!1-%&)!$.0!$0g#D*!
*5&!*)$++',I!*5&.!*5&D&!D&DD'-.D!6&.&)$*&!<&$K!*)$++',!$*!*5&!D$G&!*'G&8!
45&!<)-,&DD!)&<&$*DI!$.0!*5#D!*5&!.&*%-)K!*)$++',!F&,-G&D!#.D*$F1&8!
4-!$B-'0!61-F$1!D7.,5)-.'P$*'-.!-+!4(9!D&DD'-.DI!7-#!,$.!,-.+'6#)&!
;$.0-G!c$)17!C&*&,*'-.!V;cCW!-)!O&'65*&0!;$.0-G!c$)17!C&*&,*'-.!
V;cCW!-.!*5&!)-#*&)8!
!
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"'65E&.0!)-#*&)D!-+!"#$%&'!D#<<-)*!*$'1!0)-<!$.0!O;cC8!J-)!9>I!*5&!
0)-<!<-1',7!,$.!F&!*$'1!0)-<!-)!O;cC8!@.!6&.&)$1I!*$'1!0)-<!'D!$<<1'&0!*-!
)&$1E*'G&!D&)B',&D!*5$*!)&L#')&!1-%!0&1$78!J-)!OJ>I!*5&!0)-<!<-1',7!,$.!
F&!*$'1!0)-<!-)!O;cC8!@.!6&.&)$1I!O;cC!'D!#D&08!A.!5'65E&.0!)-#*&)D!
-+!"#$%&'I!O;cC!*&G<1$*&D!$)&!#D&08!45&!5'65E&.0!)-#*&)D!$0-<*!
'.*&)+$,&EF$D&0!D,5&0#1'.68!c$,5!'.*&)+$,&!,$.!F&!,-.+'6#)&0!%'*5!$!
G$M'G#G!-+!&'65*!O;cC!*&G<1$*&D8!c$,5!*&G<1$*&!,$.!<)-,&DD!
<$,K&*D!'.!*5)&&!,-1-)DQ!)&0I!7&11-%I!$.0!6)&&.8!e&.&)$117I!6)&&.!
<$,K&*D!5$B&!*5&!1-%&D*!0)-<!<)-F$F'1'*7!$.0!*5&!5'65&D*!0)-<!
*5)&D5-108!;&0!<$,K&*D!5$B&!*5&!5'65&D*!0)-<!
<)-F$F'1'*7!$.0!*5&!1-%&D*!0)-<!*5)&D5-108!45&!0)-<!*5)&D5-10!$.0!0)-<!
<)-F$F'1'*7!+-)!&$,5!,-1-)!,$.!F&!D&*!+1&M'F178!
!
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J-)!*)$++',!D5$<'.6I!9A?ShRhR!-+!;43!'D!,-.+'6#)&0!%'*5!*%-!D&)B',&D!
,1$DD&DQ!cJ!$.0!ZcI!%5',5!#D&!9>!$.0!OJ>!)&D<&,*'B&178!O;cC!
*&G<1$*&!S!'D!,-.+'6#)&0!+-)!*5&!cJ!,1$DD!$.0!O;cC!*&G<1$*&!2!'D!
,-.+'6#)&0!+-)!*5&!Zc!,1$DD8!
45&!,-.+'6#)$*'-.!<)-,&0#)&!'D!$D!+-11-%DQ!
S8!J-)!*5&!cJ!+1-%I!D&*!5'65&)!1-%&)!*5)&D5-10!$.0!#<<&)!1$)6&)!#<<&)!
*5)&D5-108!?&*!$!1-%&)!0)-<!<)-F$F'1'*7!D-!*5$*!G-)&!<$,K&*D!-+!*5&!cJ!
,1$DD!,$.!F&!,$,5&08!%)&0!*&G<1$*&!S!,-1-)!6)&&.!1-%E1'G'*&0!SRRRRR!
5'65E1'G'*&0!SnnRRR!0'D,$)0!<&),&.*!SRR!!
28!A.!*5&!'.*&)+$,&I!D<&,'+7!*5&!O;cC!*&G<1$*&!+-)!*5&!cJ!,1$DD8!X;43E
<-DShRhRY%)&0!&+!*&G<1$*&!S!-#*F-#.0!!
=8!J-)!*5&!Zc!+1-%I!D&*!DG$11&)!1-%&)!*5)&D5-10!$.0!#<<&)!*5)&D5-108!
?&*!$!5'65&)!0)-<!<)-F$F'1'*7!D-!*5$*!+&%&)!<$,K&*D!-+!*5&!Zc!,1$DD!,$.!
F&!,$,5&08!%)&0!*&G<1$*&!2!,-1-)!6)&&.!1-%E1'G'*&0!SRRR!5'65E1'G'*&0!
SnnR!0'D,$)0E<&),&.*!]R!
^8!A.!*5&!'.*&)+$,&I!D<&,'+7!*5&!O;cC!*&G<1$*&!+-)!*5&!Zc!,1$DD8!X;43E
<-DShRhRY%)&0!F&!*&G<1$*&!2!-#*F-#.0!!
45&!+-11-%'.6!,-GG$.0Q!
5,3>)23*+?823)template-index 9-?-,)_!green | yellow | red a!?-5%
?/*/23>)low-limit  J/1J%?/*/23>)high-limit >/498,>%+3,9302)discard-
percent 'D!#D&0!*-!,-.+'6#)&!*5&!O;cC!*&G<1$*&8!c$,5!*&G<1$*&!,$.!
<)-,&DD!<$,K&*D!'.!*5)&&!,-1-)DQ!)&0I!7&11-%I!$.0!6)&&.8!e&.&)$117I!
6)&&.!<$,K&*D!5$B&!*5&!1-%&D*!0)-<!<)-F$F'1'*7!$.0!*5&!5'65&D*!0)-<!
*5)&D5-108![&11-%!5$B&!<$,K&*D!5'65&)!0)-<!<)-F$F'1'*7!$.0!1-%&)!0)-<!
*5)&D5-10!*5$.!6)&&.!<$,K&*D8!;&0!<$,K&*D!5$B&!*5&!5'65&D*!0)-<!
<)-F$F'1'*7!$.0!*5&!1-%&D*!0)-<!*5)&D5-108!Z7!,-.+'6#)'.6!*5&!O;cC!
*&G<1$*&I!7-#!,$.!D&*!*5&!0)-<!*5)&D5-10!V'.,1#0'.6!#<<&)!*5)&D5-10!
$.0!1-%&)!*5)&D5-10W!$.0!*5&!0)-<!*5)&D5-108!
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O5&.!*5&!L#&#&!1&.6*5!'D!DG$11&)!*5$.!*5&!1-%&)!*5)&D5-10I!.-!<$,K&*D!
$)&!0'D,$)0&08!O5&.!*5&!L#&#&!1&.6*5!'D!F&*%&&.!*5&!1-%&)!*5)&D5-10!
$.0!#<<&)!*5)&D5-10I!<$,K&*D!$)&!0'D,$)0&0!)$.0-G17!V*5&!1-.6&)!*5&!
L#&#&I!*5&!5'65&)!'D!*5&!0)-<!<)-F$F'1'*7W8!O5&.!*5&!L#&#&!1&.6*5!
&M,&&0D!*5&!#<<&)!*5)&D5-10I!$11!<$,K&*D!$)&!0'D,$)0&08!45&!0)-<!
*5)&D5-10!$.0!0)-<!<)-F$F'1'*7!+-)!&$,5!,-1-)!,$.!F&!D&*!+1&M'F178!@+!$!
L#&#&!-,,#<'&D!5'65&)!F$.0%'0*5I!'*!'.0',$*&D!*5$*!*5'D!*7<&!-+!+1-%!5$D!
5'65&)!<)'-)'*78!J-)!D#,5!$!L#&#&I!D&*!$!1$)6&)!1-%&)!*5)&D5-10!$.0!
#<<&)!*5)&D5-10!$.0!D&*!$!DG$11&)!0)-<!<)-F$F'1'*78!J-)!$!L#&#&!*5$*!
-,,#<'&D!1-%&)!F$.0%'0*5I!D&*!DG$11&)!1-%&)!*5)&D5-10!$.0!#<<&)!
*5)&D5-10!$.0!D&*!1$)6&)!0)-<!<)-F$F'1'*78!
U-*&!*5&!+-11-%'.6Q!
S8!45&!O;cC!*&G<1$*&!-.17!D&*D!*5&!0)-<!<)-F$F'1'*7!+-)!$!,-1-)8!@*!
0-&D!.-*!D<&,'+7!*5&!0)-<!<)-F$F'1'*7!+-)!$!,&)*$'.!D&)B',&!,1$DD8!@.!
$,*#$1!$<<1',$*'-.I!7-#!G#D*!D<&,'+7!*5&!O;cC!*&G<1$*&D!'.!*5&!
-#*F-#.0!0')&,*'-.!+-)!L#&#&D!-+!0'++&)&.*!D&)B',&!,1$DD&D8!
28!O;cC!'D!'.B$1'0!+-)!#<1'.K!L#&#&D8!@*!'D!$<<1',$F1&!-.17!*-!*5&!
0-%.1'.K!L#&#&D8!!
45&!G&$.'.6D!-+!*5&!<$)$G&*&)D!'.!*5&!,-GG$.0!$)&Q!
template-index: D<&,'+'&D!*5&!'.0&M!-+!$!O;cC!*&G<1$*&8!45&!B$1#&!'D!
$.!'.*&6&)!)$.6'.6!+)-G!R!*-!i8!,-1-)!_!green | yellow | red aQ!D<&,'+'&D!
*5&!,-1-)!-+!<$,K&*D8!
1-%E1'G'*&0!low-limitQ!D<&,'+'&D!*5&!1-%&)!0)-<!*5)&D5-10!-+!$!L#&#&8!45&!
B$1#&!'D!$.!'.*&6&)!)$.6'.6!+)-G!R!*-!R!*-!Snn2SiI!'.!F7*&D8!5'65E1'G'*&0!
high-limitQ!D<&,'+'&D!*5&!#<<&)!0)-<!*5)&D5-10!-+!$!L#&#&8!45&!B$1#&!'D!
$.!'.*&6&)!)$.6'.6!+)-G!R!*-!R!*-!Snn2SiI!'.!F7*&D8!0'D,$)0E<&),&.*!
discard-percent: D<&,'+'&D!*5&!0)-<!<)-F$F'1'*7!-+!$!L#&#&8!45&!B$1#&!'D!
$.!'.*&6&)!)$.6'.6!+)-G!S!*-!SRR8!45&!,-GG$.0!5,3>)service-class 
23*+?823)template-index -:2@-:0>)'D!#D&0!*-!D<&,'+7!O;cC!
*&G<1$*&D!+-)!L#&#&D!-+!0'++&)&.*!D&)B',&!,1$DD&D!'.!*5&!-#*F-#.0!
0')&,*'-.!V0-%.1'.KW8!service-classQ!D<&,'+'&D!*5&!D&)B',&!,1$DD8!45&!
B$1#&!,$.!F&!cJI!3JSI!3J2I!3J=I!3J^I!Zc!(?iI!-)!(?n8!23*+?823)
template-indexQ!D<&,'+'&D!*5&!'.0&M!-+!$!O;cC!*&G<1$*&8!45&!B$1#&!'D!
$.!'.*&6&)!)$.6'.6!+)-G!R!*-!i8!-:2@-:0>Q!'.0',$*&D!*-!,-.+'6#)&!*5&!
O;cC!*&G<1$*&!'.!*5&!-#*F-#.0!0')&,*'-.!V0-%.1'.KW8!
!

!
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O'*5!*5&!#<6)$0'.6!-+!.&*%-)K!D&)B',&DI!D&)B',&D!-.!*5&!@9!.&*%-)K!
5$B&!&M<$.0&0!+)-G!<#)&!@.*&).&*!0$*$!D&)B',&!*-!*5&!'.*&6)$*&0!
D&)B',&I!D*)&$G'.6!G&0'$I!$.0!@94:!D&)B',&8!45&D&!.&%!D&)B',&D!5$B&!
,-G<)&5&.D'B&!>-?!)&L#')&G&.*DI!'.,1#0'.6!*5&!0&1$7I!g'**&)I!<$,K&*!
1-DDI!$.0!.&*%-)K!)&1'$F'1'*7I!)$*5&)!*5$.!D'G<1&!!)&L#')&G&.*D!+-)!
.&*%-)K!)&1'$F'1'*78!45&!G$g-)!-Fg&,*'B&!-+!>-?!*&,5.-1-67!'D!&.D#)'.6!
D&)B',&D!%5&.!1'.K!,-.6&D*'-.!-,,#)D8!45&!G$'.!<$)$G&*&)D!'.!*5'D!
$D<&,*!$)&!0&1$7!$.0!<$,K&*!1-DD8!45&!G-D*!,-GG-.17!#D&0!>-?!
*&,5.-1-6'&D!$)&!L#&#'.6!$.0!O;cC8!45&!>-?!*&,5.-1-67!0-&D!.-*!
,)&$*&!$.7!F$.0%'0*5I!F#*!'*!G$.$6&D!*5&!F$.0%'0*5!$,,-)0'.6!*-!*5&!
.&*%-)K!D'*#$*'-.8!
e&.&)$117I!$!,$))'&)!.&*%-)K!,-.D'D*D!-+!*5&!F)-$0F$.0!$,,&DD!.&*%-)KI!
/&*)-<-1'*$.!3)&$!U&*%-)K!V/3UWI!$.0!F$,KF-.&!.&*%-)K8!45&!
F)-$0F$.0!$,,&DD!.&*%-)K!'D!$!1$7&)E2!.&*%-)K!*5$*!,-.D'D*D!-+!
C?T3/D!-)!1$7&)E2!D%'*,5&D8!J-)!>-?I!\R28S9!,$.!F&!0&<1-7&0!*-!
0'++&)&.*'$*&!#D&)D!%'*5!0'++&)&.*!<)'-)'*'&D8!\R28S9EF$D&0!(3;!,$.!F&!
,-.+'6#)&0!*-!1'G'*!*5&!'.F-#.0!*)$++',8!@.!*5&!/3UI!*5&!Z;3?!-)!9c!
)-#*&)!'0&.*'+'&D!D&)B',&!+1-%D!-+!*5&!D$G&!#D&)!*5)-#65!*)$++',!
,1$DD'+',$*'-.I!$.0!*5&.!D&1&,*D!<)-<&)!D,5&0#1'.6!$16-)'*5GD!$.0!
,-.6&D*'-.!$B-'0$.,&!G&*5-0D!+-)!0'++&)&.*!+1-%D8!45#D!B$)'-#D!
D&)B',&D!$)&!<)-B'0&0!%'*5!0'++&)&.*!1&B&1D!-+!>-?!6#$)$.*&&8!>-?!
'G<1&G&.*$*'-.!B$)'&D!%'*5!*5&!,5$.6&!-+!.&*%-)K!)&L#')&G&.*8!>-?!'D!
$!,-G<1',$*&0!<)-g&,*8!Z&D'0&D!L#&#'.6!$.0!,-.6&D*'-.!$B-'0$.,&!
'.*)-0#,&0!5&)&I!'.!G-)&!,-G<1&M!.&*%-)KDI!>'.>!,$.!F&!#D&0!*-!
'G<1&G&.*!#D&)EF$D&0!$.0!D&)B',&EF$D&0!>-?!$.0!5'&)$),5',$1!>-?!
V">-?W8!@+!7-#!$)&!'.*&)&D*&0!'.!K.-%1&06&!$F-#*!>'.>I!)&+&)!*-!-*5&)!
*&,5.',$1!0-,#G&.*D8!
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S8!O5$*!$)&!0'++&)&.,&D!F&*%&&.!D'G<1&!*)$++',!,1$DD'+',$*'-.!$.0!
,-G<1&M!*)$++',!,1$DD'+',$*'-.x!
?'G<1&!*)$++',!,1$DD'+',$*'-.!'D!$!<)-,&DD!-+!'0&.*'+7'.6!+1-%D!$,,-)0'.6!
*-!*5&!@9!<)&,&0&.,&I!C?(9I!/9T?!cs9I!-)!\R28S9!,-.*$'.&0!'.!
<$,K&*D8!45&!<$,K&*D!F&1-.6'.6!*-!*5&!D$G&!,1$DD'+'&)!$)&!,$11&0!*5&!
F&5$B'-)!$66)&6$*&!VZ3W8!@.!6&.&)$1I!$!,-)&!)-#*&)!'.!*5&!C'++E?&)B!
0-G$'.!.&&0D!*-!<&)+-)G!-.17!D'G<1&!*)$++',!,1$DD'+',$*'-.8!?'G<1&!*)$++',!
,1$DD'+',$*'-.!'D!'G<1&G&.*&0!-.!5'65E&.0!)-#*&)D!.-)G$1178!/'0E)$.6&!
$.0!1-%E&.0!)-#*&)D!'G<1&G&.*!*)$++',!,1$DD'+',$*'-.!F$D&0!-.!*5&!*)$++',!
<-1',78!45$*!'DI!*5&7!'G<1&G&.*!,-G<1&M!*)$++',!,1$DD'+',$*'-.8!(-G<1&M!
*)$++',!,1$DD'+',$*'-.!'D!$!<)-,&DD!-+!'0&.*'+7'.6!<$,K&*D!$,,-)0'.6!*-!*5&!
L#'.*#<1&!VD-#),&!$00)&DDI!0&D*'.$*'-.!$00)&DDI!D-#),&!<-)*!.#GF&)I!
0&D*'.$*'-.!<-)*!.#GF&)I!$.0!<)-*-,-1!*7<&W8!(-G<1&M!*)$++',!
,1$DD'+',$*'-.!'D!6&.&)$117!#D&0!-.!*5&!.&*%-)K!&06&8!
28!O5$*!$)&!0'++&)&.,&D!F&*%&&.!D)4(/!$.0!*)4(/x!
D)4(/Q!3!?'.61&!;$*&!45)&&!(-1-)!/$)K&)8!4-K&.D!$)&!$00&0!*-!$!
D'.61&!F#,K&*!$*!*5&!)$*&!-+!(@;8!*)4(/Q!3!4%-!;$*&!45)&&!(-1-)!
/$)K&)8!4-K&.D!$)&!$00&0!*-!F#,K&*!(!$.0!F#,K&*!9!)&D<&,*'B&17!$*!
*5&!)$*&!-+!(@;!$.0!9@;8!
=8!O5$*!'D!*5&!0&+$#1*!D,5&0#1'.6!$16-)'*5G!-.!$.!'.*&)+$,&x!
Z7!0&+$#1*I!$.!'.*&)+$,&!D#<<-)*D!&'65*!D&)B',&!,1$DD&DQ!ZcI!3JSI!3J2I!
3J=!3J^I!cJ!(?iI!$.0!(?n8!Z7!0&+$#1*I!cJI!(?iI!$.0!(?n!,1$DD&D!
#D&!*5&!9>!D,5&0#1'.6!$16-)'*5GI!$.0!-*5&)!,1$DD&D!#D&!*5&!OJ>!
D,5&0#1'.6!$16-)'*5G8!
^8!"-%!0-&D!O;cC!$16-)'*5G!$B-'0!,-.6&D*'-.x!
3!O;cC!*&G<1$*&!,$.!<)-,&DD!<$,K&*D!'.!*5)&&!,-1-)DI!.$G&17I!6)&&.I!
7&11-%I!$.0!)&08!c$,5!,-1-)!'D!,-.+'6#)&0!%'*5!$!0)-<!<)-F$F'1'*7I!$!
1-%&)!0)-<!*5)&D5-10I!$.0!$.!#<<&)!0)-<!*5)&D5-108!e&.&)$117I!6)&&.!
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<$,K&*D!5$B&!*5&!1-%&D*!0)-<!<)-F$F'1'*7!$.0!*5&!5'65&D*!0)-<!
*5)&D5-108![&11-%!<$,K&*D!5$B&!5'65&)!0)-<!<)-F$F'1'*7!$.0!1-%&)!0)-<!
*5)&D5-10!*5$.!6)&&.!<$,K&*D8!;&0!<$,K&*D!5$B&!*5&!5'65&D*!0)-<!
<)-F$F'1'*7!$.0!*5&!1-%&D*!0)-<!*5)&D5-108!O5&.!*5&!L#&#&!1&.6*5!'D!
DG$11&)!*5$.!*5&!1-%&)!*5)&D5-10I!.-!<$,K&*D!$)&!0'D,$)0&08!O5&.!*5&!
L#&#&!1&.6*5!'D!F&*%&&.!*5&!1-%&)!*5)&D5-10!$.0!#<<&)!*5)&D5-10I!
<$,K&*D!$)&!0'D,$)0&0!)$.0-G17!V*5&!1-.6&)!*5&!L#&#&I!*5&!5'65&)!'D!
*5&!0)-<!<)-F$F'1'*7W8!O5&.!*5&!L#&#&!1&.6*5!&M,&&0D!*5&!#<<&)!
*5)&D5-10I!$11!<$,K&*D!$)&!0'D,$)0&08!
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