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#-*&-( #" +*%�"�-(&�)&)�" #- "/-*&-(. # (+(&-:"  �-�"1+ *"' - #" 1 *O/)�"95 #"(

:IS)+*"( )&+'+,"#"(� 	'4: #+(( .  ( �"�X:-&� ( &":L4: (5 % �&-:-*&- +*_)-*1+"�

# ( �-'"( &"�-%"( S)- -(&5 (-*# -N-1)&"#"( �-' (+(&-:"  �-�"1+ *"' - �-' &�I%-/ 

-N+(&-*&- * ( -*'"1-( #- 1 :)*+1"95 � 	�-("� #- & #"( -(&"( '+:+&"9G-(.  )( #-

�"�X:-&� ( #- ):" 1 *O/)�"95 �-"' �-�:+&- "  L&-*95 #- �-()'&"# ( #- (+:)'"95 

:"+( 1 *OI!-+(�

	 "�'+1"95 #- /-�-*1+":-*& )("*# "/-*&-( :;!-+( 4 L-: :"+( 1 :�'-N" #-

(- : #-'"� # S)- " "�'+1"95 )("*# ���
. � +( -'" -*! '!- & # ): (+(&-:" #-

1�+"95 #- ): ":L+-*&- �� &-/+# �"�" " -N-1)95 #- &"�-%"( # "/-*&- :;!-' *"

:IS)+*" S)-  0 (�-#"� 
 � +(( . *"( (+:)'"9G-( % �": 1 *(+#-�"# (  ( �"�X:-&� (

S)- �)#-�": (-� -N&�"F# ( #"( +:�'-:-*&"9G-( #-(1�+&"( * �"�F&)' ] - S)- (5 

: (&�"# ( *" �"L-'" [�8�

�"L-'" [�8$ 
( �"�X:-&� ( )&+'+,"# ( *"( (+:)'"9G-(�


"�X:-&� �"' �

�":"*0 +*+1+"' B1;#+/ D # "/-*&- :;!-' 8[77  1&-& (

�":"*0 #" 
�� �-&�-S)-(& #" !"�+I!-' ����*��
�� ]6  1&-& (

�":"*0 #" 
�� �-&�-(� *(- #" !"�+I!-' ����*��
�� [8  1&-& (

�-:� #" ��� �"�"  "/-*&- :;!-' � � *; @?:(

�-:� #" ��� �"�"  ���
 � � *; \[:(

�-'"&+! " &-:� �-(&"*&- # "/-*&- :;!-' 8.788@\

� # (  ( �"�X:-&� ( -(&5 �-'"1+ *"# ( " %)*9G-( '+*-"�-( -N1-&  �"�X:-&� # 

&-:� �-(&"*&- # "/-*&- :;!-' S)- �-�&-*1- " ):" 1)�!" -N� *-*1+"' B�-95 ]�\D�


 : #-' #"( (+:)'"9G-( "(():- S)-  ( -*'"1-( - *;( *5 � (()-: 1"�/" -
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S)-  ( -*'"1-( *5 &-: �-�#"(� 
 &":"*0 :IN+: #- (-/:-*&"95 B
������

����������
� ��+� � ���D )&+'+,"# *"( (+:)'"9G-( 4 +/)"' " 8[77  1&-& (T 1 : +(( .

*5 0I %�"/:-*&"95 #- :-*("/-*( ���
 � � -(("( (-�-: �-S)-*"(� �I �"�"  

"/-*&- :;!-'. 1 :  (-) &":"*0 +*+1+"' 4 #- 8[77  1&-& (. ' / "�;( " !+(+&" " 

��+:-+� *; /-�-*1+I!-'  (-) &":"*0 -(&"�I :"+ � # S)- " ���.  S)- %"�I 1 :

S)-  "/-*&- (-K" %�"/:-*&"# - -*!+"# -: #+%-�-*&-( �"1 &-(. ��-K)#+1"*#  (-)

#-(-:�-*0 � �"#" �-#+# #- ):" !"�+I!-' 4 -*!+"# -: ):" :-*("/-: #+%-�-*&-�

�: & #"( "( (+:)'"9G-(.  "/-*&- :;!-' (-/)- ): +&+*-�I�+ ��--(&"L-'-1+# #-

')/"�-( <877=� 
 "/-*&- :;!-' )&+'+," 1 : �� & 1 ' #- &�"*(� �&-  ��
��-* .

� � -((- (-� "&)"':-*&- #- /�"*#- )&+'+,"95 *" �������� -  �� & 1 ' ��
 4 )("# 

*"( (+:)'"9G-( # ���
� �: �-'"95 " ��
.  &":"*0 #" K"*-'" # �-1-�& �

4 67. � �4: -: *-*0):" #"( (+:)'"9G-( �-"'+,"#"( -N+(&- ): -*!+ #- E7 2 1&-& (

#- ):" (; !-,. -  :-1"*+(: ��
	������ B�-95 [�6�6D % + )&+'+,"# � �"+( #-&"'0-( "

�-(�-+& #"( (+:)'"9G-( -(&5 #-(1�+& ( * 	�M*#+1-	�

� �": )&+'+,"# ( # +( &+� ( #- & � ' /+"( -: & #"( "( (+:)'"9G-(� 
 ��+:-+� 

&+� B�+/)�" [�8D 1 *(+(&- -: -'-:-*& ( #+(� (& ( -: ):" �-#- ' 1"' #- Q:-* � 1)(& R

B:"+ � L"*#" �"(("*&- - :-* � "&�"( D 1 *-1&"#" P -(&"95 #- /-�-*1+":-*& "&�"!4(

#- ): -*'"1- #- /"�/"' #- :"+ � 1)(& B:"+ � '"&M*1+" - :-* � L"*#"D� 	 �-#-

' 1"' 4 ):" *������� 1 : 6[7 *;(. L"*#" �"(("*&- +/)"' " 87�L�( - '"&M*1+" #-

87�(� 
( !"' �-( �"�"  -*'"1- #- /"�/"' !"�+": 1 :  -N�-�+:-*& �-"'+,"# �


 (-/)*# &+� #- & � ' /+" )&+'+,"#" �� 1)�" (-� ��;N+: P( -(&�)&)�"( -*1 *�

&�"#"( *" ��������� �((- &+� #- & � ' /+" 4 10":"# ������������� �"#" # :F*+ 

#- � &-":-*& *" �������� � #- (-� 1'"((+O1"# -: �������  ) ����� 
 �� �;(+& 

# ( # :F*+ ( ������� 4 +*&-�1 *-1&"� # :F*+ ( ����� #- : # -O1+-*&-� �: # :F�

*+ ������� 1 :��--*#- ): 1 *K)*& #- *;( # �����
��. *;( S)- -(&5 &+�+1":-*&-

1 *-1&"# ( -*&�- (+� �: ): # :F*+ �������. 1"#" *; # �����
�� &":L4: � #-

1 *-1&"� # :F*+ ( ������

� + )("# ): �� /�":" /-�"# � #- & � ' /+"( 10":"# ������ <88?= S)- /-�"

& � ' /+"( "'-"&;�+"(� �-((- �� /�":". �"�" (- /-�"� & � ' /+"( # &+� ������������.

4 *-1-((I�+ % �*-1-� #+!-�( ( �"�X:-&� ( #-*&�-  ( S)"+( #-(&"1":�(-  *Y:-� #-
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R

Enlace de
Gargalo

G
G - estação de Gerenciamento
E - Elemento de rede
R - Roteador

E E E E. . .

Rede Local

�+/)�" [�8$ 	 & � ' /+" 1 : �-#- ' 1"' )&+'+,"#" *"( (+:)'"9G-(�

& � ' /+"(.  *Y:-� #- # :F*+ ( �������.  *Y:-� :4#+ #- *;( � � �������.  

*Y:-� :4#+ #- ����� � � *; ������� -  *Y:-� :4#+ #- *;( � � ����� �"+(

#-&"'0-( # /-�"# � #- & � ' /+"( (5 "��-(-*&"# ( * 	�M*#+1-��

�((- &+� #- & � ' /+" � #- (-� )&+'+,"# * /-�-*1+":-*& #- �-#-( #- ):"

 �/"*+,"95 # &+� :"&�+,�O'+"+( *" S)"' ):" :"&�+, S)-� /-�-*1+"� ()"( O'+"+( -(�

�"'0"#"( /- /�"O1":-*&-� 	 -(&�"&4/+" #- /-�-*1+":-*& )&+'+,"#" *-(&- &�"L"'0 

�"�" & � ' /+"( ������������� 1 *(+#-�" S)- " -(&"95 #- /-�-*1+":-*& -(&I ' 1"'+�

,"#" -: ): *; #- ): # :F*+ ���� -  ( -'-:-*& ( " (-�-: /-�-*1+"# ( �-�&-*1-:

" (  )&� ( # :F*+ ( ����� B�+/)�" [�6D� � 1"( # 1 *K)*& :"&�+,�O'+"+(. " -(&"95 

#- /-�-*1+":-*& #" :"&�+, /-�-*1+"  ( � &-"# �-( #"( O'+"+(. (-*# S)- 1"#" O'+"'

B�-��-(-*&"#" � � ): ����D 1 *&4: !I�+ ( � &-"# �-(�


( �"�X:-&� ( #- #-(-:�-*0 "!"'+"# ( % �":  *Y:-� #-  1&-& ( &�"*(:+&+# (

- �-1-L+# ( �-'" -(&"95 #- /-�-*1+":-*& -  &-:� #- �-(� (&" *"  L&-*95 #-

!"�+I!-+( ���
 B LK-& ( #" ������ <]E=D�
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G - estação de Gerenciamento
E - Elemento de rede

E

E
E E

G
E

E

E

E

E

Transit

Stubs

Stubs

�+/)�" [�6$ 
 /-�-*1+":-*& -: ):" & � ' /+" �������������

0�� �� ���!	����� ��� ,��!	�'(��

�-()'&"# ( �"�" & � ' /+"( 1 : �-#- ' 1"' - �"�" & � ' /+"( :"+( 1 :�'-N"(.

"((+: 1 : �"�" * !"( 1"�"1&-�F(&+1"( # ( "/-*&-( :;!-+(. % �":  L&+# (�

����� � ����	
��
�	�� �� �
� ���� ��
��

	 & � ' /+" 1 : �-#- ' 1"' B�+/)�" [�8D % + )&+'+,"#" *-(("( "*I'+(-(� � ��+:-+� 

-N�-�+:-*& .  -*'"1- #- /"�/"' � (()+ L"*#" �"(("*&- +*O*+&" - '"&M*1+" ,-� . ' / 

" -(&"95 #- /-�-*1+":-*& (- 1 :� �&" 1 : (- �-�&-*1-((- P �-#- ' 1"'� � : +(( .

� #-�(- 1 :�"�"�  ( �-()'&"# ( #-((" (+:)'"95 " ( �-()'&"# ( #"( +:�'-:-*&"9G-(

# �"�F&)' ]�

�" �+/)�" [�E (5 "��-(-*&"# (  ( &-:� ( #- �-(� (&" �"�"  "/-*&- :;!-' - �"�"

 ���
. *" +:�'-:-*&"95 - *" (+:)'"95 � 
L(-�!"�(- S)-  ( : #-' ( (+:)'"# (

�-�� #),-:  ( : #-' ( +:�'-:-*&"# (. 0"!-*# ):" �-S)-*" #+%-�-*9" * &-:� 

# "/-*&- :;!-' #-!+# P "�� N+:"95 )&+'+,"#" �"�"  &-:� �-(&"*&- # "/-*&-

B�-95 ]�\D�
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Número de Elementos Gerenciados

SNMP-simul.

AM−implem.

SNMP−implem.

AM−simul.

SNMP (simulação)
AM (simulação)

SNMP (implementação)
AM (implementação)

�+/)�" [�E$ �-:� #- �-(� (&" �"�"  "/-*&- :;!-' - �"�"  ���
�

�:" (+&)"95 L"(&"*&- 1 :): 4  /-�-*1+":-*& �-: & #- ):" �-#- ' 1"'�

�-((- 1"( . " -(&"95 #- /-�-*1+":-*& (- 1 *-1&" P �-#- /-�"':-*&- "&�"!4( #-

):" �-#- #- ' */" #+(&X*1+" B1� � ���� ���	
�� � 3	�D S)- � (()+ ):" :"+ �

'"&M*1+" - ):" :-* � L"*#" �"(("*&-� �(&" (+&)"95 % + �-��-(-*&"#" �-'" -(&"95 

#- /-�-*1+":-*& (-*# 1 *-1&"#" " ):" �-#- ' 1"' "&�"!4( #- ): -*'"1- #- "'& 

1)(& B�+/)�" [�8D�


"�" -((" & � ' /+". % �": %-+&"( "*I'+(-( # ( -%-+& ( #" '"&M*1+" - #" L"*#"

�"(("*&- # -*'"1- #- "'& 1)(& . #" !"�+I!-' " (-�  L&+#" - # �� & 1 ' #- &�"*(� �&-

)&+'+,"# �

� 	<� !� (� ��!=�� � � (� $��(� ������!� (� 	�����

��M( #+%-�-*&-( !"' �-( �"�" " '"&M*1+" # -*'"1- (5 )&+'+,"# ( B�"L-'" [�6D - "

L"*#" �"(("*&- # -*'"1- 4 6�L�(�

�- "1 �# 1 : " �+/)�" [�].  1 :� �&":-*& # "/-*&- :;!-' ��"&+1":-*&- *5 

:)#" 1 : " '"&M*1+" B& #"( "( 1+*1 1)�!"( -(&5 :)+& ��;N+:"( ):"( #"(  )&�"(D�


 �4: �"�"  ���
. " #+%-�-*9" #- #-(-:�-*0 -*&�-  ( &-:� ( #- �-(� (&" �"�"

 ( 1+*1 !"' �-( #- '"&M*1+" "):-*&" 1 :  *Y:-� #- -'-:-*& ( /-�-*1+"# (. � +(

 ( �"1 &-( ���
 �"((": !I�+"( !-,-( �-' -*'"1- #- /"�/"' � 
"�"  -*'"1- ��. "
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�"L-'" [�6$ 
( !"' �-( �"�" #+%-�-*&-( '"&M*1+"( # -*'"1- #- /"�/"' �

�*'"1- �"&M*1+" B:(D �"*#" 
"(("*&- B�L�(D
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Número de Elementos Gerenciados

SNMP-e1

SNMP−e2

SNMP−e3

SNMP−e4

SNMP−e5

AM−e1..e5

AM − enlace e1
AM − enlace e2
AM − enlace e3
AM − enlace e4
AM − enlace e5

SNMP − enlace e1
SNMP − enlace e2
SNMP − enlace e3
SNMP − enlace e4
SNMP − enlace e5

�+/)�" [�]$ �-:� #- �-(� (&" �"�" #+%-�-*&-( '"&M*1+"( # -*'"1- 1 : L"*#" #-

6�L�(�

'"&M*1+" *5 4 ()O1+-*&- �"�" S)-  "/-*&- :;!-' "��-(-*&- ): :-'0 � #-(-:�-*0 .

-*S)"*& S)- �"�"  ( -*'"1-( �� " ��.  "/-*&- :;!-' "��-(-*&" ): #-(-:�-*0 

()�-�+ � " # ���
� 
 #-�(- #+,-� S)-  "/-*&- :;!-' (- : (&�" ��"&+1":-*&-

+*(-*(F!-' P '"&M*1+" # -*'"1- #- /"�/"' - S)-  "/-*&- � (()+ ): :"+ � #-(-:�-*0 

�"�" '"&M*1+"( &F�+1"( #"( 3	�( "&)"+(�


 -%-+& #" L"*#" �"(("*&- # -*'"1- #- /"�/"' &":L4: 4 "!"'+"# � �)"&� 

#+%-�-*&-( !"' �-( �"�" " L"*#" �"(("*&- (5 )&+'+,"# ( B�"L-'" [�ED - " '"&M*1+" # 

-*'"1- 4 A7:(�

�" �+/)�" [�[. �"�" " :-* � L"*#" B-*'"1- �� #" �"L-'" [�ED.  "/-*&- :;!-' -
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�"L-'" [�E$ 
( !"' �-( �"�" #+%-�-*&-( L"*#"( �"(("*&-( # -*'"1- #- /"�/"' �

�*'"1- �"*#" �"(("*&- B�L�(D �"&M*1+" B:(D

�� 7.78 A7

�� 7.8 A7
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Número de Elementos Gerenciados

SNMP-e1

SNMP−e2

SNMP−e3,e4

AM−e1

AM−e2

AM−e3,e4

AM − enlace e1
AM − enlace e2
AM − enlace e3
AM − enlace e4

SNMP − enlace e1
SNMP − enlace e2
SNMP − enlace e3
SNMP − enlace e4

�+/)�" [�[$ �-:� #- �-(� (&" �"�" #+%-�-*&-( L"*#"( �"(("*&-( # -*'"1- 1 :

'"&M*1+" #- A7:(�

 ���
 "��-(-*&": &-:� ( #- �-(� (&" :"+ �-( � +( "( �-S)-*"( L"*#"( %",-:

1 : S)- " &�"*(%-�M*1+" #- "/-*&-( :;!-+( - #- �"1 &-( ���
 (-K" #+O1)'&"#"�


"�"  (  )&� ( !"' �-( # -*'"1-.  ( 1 :� �&":-*& ( # "/-*&- :;!-' - # ���


��"&+1":-*&- *5 :)#": 1 : " L"*#" �"(("*&-. � +( " ( :" #"( �"�1-'"( # &-:� 

#- �-(� (&" �-'"&+!"( P '"&M*1+" - " &-:� #" ��� 4. �"�" -((-( !"' �-( #- L"*#"

�"(("*&-. L-: :"+ � # S)- " �"�&- # &-:� #- �-(� (&" �-'"&+!" P L"*#"�

� 	<� !� (� ��� 8��� � ��� ��! (�

�:" "*I'+(- S)"*& " 1 :� �&":-*& # "/-*&- :;!-' - # ���
 *" L)(1"

#- #+%-�-*&-( !"�+I!-+( 4 �-"'+,"#"� ��M( !"�+I!-+( (5 )&+'+,"#"($ " !"�+I!-' �� 4 "
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:-(:" )&+'+,"#" "*&-�+ �:-*&- - "( !"�+I!-+( �� - �� (5 �-(�-1&+!":-*&- 10":"#"(

����#(����45 - ����#(����4=� 
( &":"*0 ( # ( �-#+# ( - #"( �-(� (&"( �-'"1+ *"�

# ( " -(("( !"�+I!-+( -(&5 #-(1�+& ( *" �"L-'" [�]� 	 '"&M*1+" # -*'"1- 4 A7:( - "

L"*#" �"(("*&- 4 +/)"' " 6�L�(�

�"L-'" [�]$ 
( &":"*0 ( # ( �"1 &-( #- �-#+# - �-(� (&" �"�" "( !"�+I!-+(�

�"�+I!-' 
-#+# B 1&-& (D �-(� (&" B 1&-& (D
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Número de Elementos Gerenciados

SNMP-v3

SNMP−v2

SNMP−v1

AM−v1

AM−v2

AM−v3

AM − variável v1
AM − variável v2
AM − variável v3

SNMP − variável v1
SNMP − variável v2
SNMP − variável v3

�+/)�" [�\$ �Y:-� #-  1&-& ( �"�" #+%-�-*&-( !"�+I!-+(�

�" �+/)�" [�\. � #-�(-  L(-�!"�  *Y:-� #-  1&-& ( �"�" "( #+%-�-*&-( !"�+I!-+(�

�)"*& :"+ �  &":"*0 # �-#+# C�-(� (&". :"+ �  *Y:-� & &"' #-  1&-& ( &�"*(�

:+&+# ( - �-1-L+# ( �-'" -(&"95 #- /-�-*1+":-*& � 
"�" ): *Y:-� #- -'-:-*& (

#- �-#- /-�-*1+"# ( :"+ � # S)- @7. "�� N+:"#":-*&-.  "/-*&- :;!-' )&+'+," :-�

* (  1&-& ( �-'"1+ *"# ( P -(&"95 #- /-�-*1+":-*& # S)-  ���
 �"�" �-"'+,"�

" &"�-%"� � : +(( .  /-�-*1+":-*& #- /�"*#-( �-#-( ' 1"+( � #- (-� %-+& 1 : ):

:-* � 1)(& �

�: �-'"95 " &-:� #- �-(� (&". #- "1 �# 1 : " �+/)�" [�@. �"�"  ���
. "
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Número de Elementos Gerenciados

SNMP-v1..v3

AM−v3

AM−v1

AM − variável v1
AM − variável v2
AM − variável v3

SNMP − variável v1
SNMP − variável v2
SNMP − variável v3

�+/)�" [�@$ �-:� #- �-(� (&" �"�" #+%-�-*&-( !"�+I!-+( * -*'"1- #- A7:( - 6�L�(�
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