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1.  �������� 

1980 ^_ `' abDc� ����d 
e=\ fgh ijkX. 

abDc8 l?=\ ����d 
e=M4 Pm=\ �� 2R no

� mpq rs t8 &_=u v &wx�4\ ���� yz� -&

{� |}~� P��M �	 ��=� ����d 
e=�� &�� 

����d ��=�X. ��( ��*+ ���5�4� ��q� �

( �|h 1980 ^_ �'� ���4 �/k~� �� 4� XA &{ 

��8 YR( �fUY� � �|h �v=� Xh�X. ��( �5

�4 Pm( �|\ X�( �2� 
q8 h� ����d �� � 

��=\ �� ���� Y��  _� 9¡ ��S ¢ Uj�\ �2

£c� ��q �|�X. ��( �|d ¤?=& >¤4 ���� �

�� �x*+ �� ¥¦ Y§� ��q� ¨v�©u, ª�* ���

� ��� _( �
d z& 	«X. 9¡4  h=\ ���� ¬$­

�d |(6 +®~� �¯*~� ��S Y °\ ���� �� 	


�� v±²� �©X. ���� ³>� �� 	
�� �
� ³>� 

�� 	
�FX 
N � �| Pm	 #+ y´� °j µ¶ · ¸¹ 

º®8 �
=B», $¼�� ½
=u abD ���� 	
�� ��

q¹ ¥¾  h=u °u, N¿ &wxt�4 ;Y ½h?( �À� ²

Á£� Bu °X. FX ¸¹ ���� jÂ�Ã�Q8 ,( Ä( fR

ª �Å8 |Æ=& >=� ÇÇ · ÈÉ¤Bu X�( abD ���

�h 
e� �M4 	
�� ���� ��¡\ ÊM�4 ËÌ &w

£¹ abD ����d 
q=\ �Í ª#£� 5s*~� ��S 

Y °�� �£8 ,|(Control)=u �Î(Monitor)=\ ÏR À��Ðj

+ NMS(Network Management System)Ñ¿d V�=u °X. N¿ Ò	�

\ ���� �2� _¨y� &)*~� SNMP[39] ����(Agent)d 

Ñ¿=� SNMP ����� �( ��d hH=� =u °& ¢�� 

_¨y� NMS\ SNMPd &)*+ ���� �� ����� fR=
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u °u Ó� OP�\ _¨y� NMS�4� SNMPd &)*+ ���

�� ÔW(X. 

SNMP &'� NMSOP¹ �� _s� V5, �� _s8 MIB~

� &{, &{6 MIBTU8 &'~�( SNMP ����. SNMP  !

"(Manager) �� OP, OP6 SNMP  !" ��8 &'~� ,Õ6 

UId *R, Ö× � �� � Ø
�, &H Y5 � FÙ t� �58 

�×� 6X. ��( OP �58 �×M4 _¨y� ÅÚ ÁÛ. Ü¹ 

�|Ç£8 ÅÝ=� 6X[1]. 

Þßà, OP �Å 
e� �|�X. NMSd OP=\ ÅÚ, ­" 


e6 ���� �Å� NMSd *R=\ ÅÚ. -á ���� ��

� �	� NMSd 
e=\ ÅÚh °X. �â 
N�j °\ ����

� -á NMSd *R=\ ÅÚ\ &�� 
e�j °\ ����d O

P�Å~� fR¤z (X. ��( ÅÚ OP�5�4 &� ����� 

��� B�8 `ÛS >Ý� °& ¢�� ã�d �=\ ÅÚh ¸X. 

$�u -á ���� Ö×. NMS� OP8 ä[=\ ÅÚå OP �

Å~� fRæ ����� 
e� çèé NMS OP8 êY=\ �� 

2R*+ ÊM ,OP U5s� �|, ���� 
e� OP �Å ¨¿

t~� ½Õ�( ÅÚh ¸X. 9¡4 ���� 
e� Ùëæ ¢ìB 

NMSªx� OP� Bl��� l&�\ ÅÚh ¸íX. 

îßà, NMSOP�� ���� �5 ïð sñ ¿N� jòX. 

OP�� �� �� Pm=\ NMS ªx� �|� ���� s� �| 

Ns8 ¤?=& >¤4 �|h �\ sñ8 'È¤4 ¿NS ;�h 

°X. ��( sñ ¿N8 Z| fR�+ ���� �Å�4 Y[=&

\ NZ*~� ¸¹ jóô8 hBu °X. 

¬ßà, -á SNMP ����� OP, *R 	 �x*+ OP U

58 Bõ& jòX. SNMPd �R( NMSOP8 Ùë=& >¤4\ 

SNMP ���� OP� ­" �öj÷z (X. 9¡4 SNMP ���� 
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OP� Blæ ÅÚ NMSOP ��ø� �xh Bl�� 6X.  

��( �|Ç8 ¤?=& >=� Z|� ���� �2� Ñ¿

�j °\ SNMP ����d hs*+ Æc G�4 	JK�Q S Y 

°\ SNMP ���� 	JK�D £� OP�j fR�u °X[2, 3, 4]. 

��( 	JK�D� fR¹ NMSOP &c� ³e, ���� �� �

� Iù� �¯q ú_L � ûB 2R no t� ��d h÷ üX. 

) ý��4\ &� SNMP ���� 	JK�D� 
�d y´=

u, OV6 SNMP ���� 	JK�D� 
�d |	=uª (X. ) 

l
�4\ �	� 	JK�Q æ Y °\ SNMP ����� Yd Ë

_L =& >=� ËÀ(� þ��d fR=\ Ë*L6 SNMP ���

� classd Ö¥=�X. �� +¤ SNMP ���� 	JK�D�4 �	

� 	JK�Q S Y °\ SNMP ����� OYh  h�©X. �( 

_¨y� SNMP ����h ÔW=u °\ Tcl/Tkd fR=B �u 

C/C++�jd fR=�& 	JK�D� �� ¾�h  h =�~� X

Y� SNMP ���� 	JK�Q ?�d �Õ y´=& >=� global 

event log handlerd ,¤ v SNMP �����4 Pm=\ ���£8 

�Õ¤4 ��L(serialization)	�4 "�=& ¢�� 	JK�Q ?� 

y´8 FX R�=� =�X. 9¡4 � SNMP 	JK�D\ NMSO

P�5�4 test-bed� fRS Y °u, SNMP ����OP �5�4 

MIB Ö¥d 	 =\ R�� fRS Y °X. �( 
�� �5�4 

NMS|}� �� 	l	� ûR=� fRS Y °X. �( Áã �¹ 

þ��d fR=& ¢�� Embeded OS �4� fR� hH=X. $�

u 
¨�4 MIB compile ?�. back end process definition table » B5

¤ã\ � »~�� SNMP ���� OP� hH=�� Instant SNMP 

agent development toolkit~� fRS Y °X.  

ý�� 
q¹ X�� ÜX. | 2 ��4\ NMS� O�� SNMP 

����, &� SNMP ���� 	JK�D£� �� � *R6 	JK
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�Q B# &H£� _¤4 �ÁFu | 3 ��4\ SNMP ���� 	

JK�Dd OP S ¢ uó¤z S f�£8 5�=u | 4 ��4\ 


N( SNMP ���� 	JK�D� 
�� _=� Ö�(X. | 5 �

¹ Z| 
N �R8 Ö�=u | 6 �¹ ?�� �~�� �|� _=

� Ö�(X. 
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2.  �������� �������� 

| 2 ��4\ ���� ��� &) O�8 Ö�=u, SNMP 
&'� ���� ��� _=� uÎ¤ ) �, N¿ fR�u °\ 
SNMP ���� 	JK�D£� �ð. &H� _=� y´(X. 

2.1  ���������������� ������������ �	�	�	�	 
�
�
�
� 

Àá�� �����4\ �� _s� (5�j °& ¢�� 

NMS ��� ;�q8 ��B ��X. $�� ����h �_ �u ,

-�2 � 	
�� Yh  h �� 9¡4 �£8 ��*~� ��S 

Y �\ ÅÚ�\, ré �� ��, ûBFY � 42
 |Æ�  X! 

�"�+~� t�=� 6X. �\ ���� �� � ��h 2�¯*

~� �öj �X\ ÊM #» Á!¡ $ª 2R� %2h Uj& �

'� ¸& ¢��X. v ���� �2 |��f�4 |�6 ¸¹ �ð

� ���� �2£� vv (ª*+ �� ����8 hBu °XM 

�d U�q °� ��(X\ �¹ �� ½hH S ��X. 9¡4 )

| ��L $*¹ ���� ��d >( �� ����8 |5=u °

~�, ��( �� ����8 B#=\ ,- �2d fR=�� +�

=u °X. N¿ FÄ*~� ,�u °\ ���� �� �����\ 

CMIP[11], ) ý��4� Xöu °\ SNMP(Simple Network Management 

Protocol) [5]t� °X. 

2.1.1  ���� �� ��	
 �� 

N¿ fR�+ _¨y� ���� �� 	
� (Network Management 

System, �= NMS� �&)� 
�£¹ $% 1 � ûf( &) 
�d 

fR(X. ����(Agent)\ �� _s �2 �¨� �¿=\ ��$-

��, NMS�4 F�\ �� _s 5F� _( 5F �. �/8 Y-
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( �, $ �/ ²¹ 5Fd Y0¤4 $ ?�d NMS� �.=\ 1S

8 (X. �� _s(Managed Device)¹ NMSh ��=\ ���� �2

�� �¨� NMSh 2�d =u 38 h÷4 Y °\ �� _s~� 

V56 5Fd hBu °X. U'*~� v� Hosts, Routers, switches, 

Terminal Servers, Printers t8 5(X. 

 

/0/0/0/0 1 Network Management System(NMS)���� �1�1�1�1 

 

FÄ*~� NMS\ U'*+ 4@� ��
Ø�Q s�4 ��=

\ ���� �� ��$-8 5=�, ���� �� ����8 ,=

� ����. ,-8 =u, ��ª�� $ 5Fd �	¤ ãu, ��

ª� B68 ����� �7¤ã\ 1S8 (X. ���� �� ��

��(Network Management Protocol)¹ NMS. ����� 
q �À�� 

ãu²\ ,-á8�X. ����\ abD 	
��� ���� �2 
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t� �� _s �2�4 �|h Pm�8¢ NMS� ÅF(Alarm)d �

.S Y °\ &H8 hBu °~� ��_s� _( 5Fd ��=\ 

��_s5F C�D9�
(Management Information DB)d ��=u °

X. ���� �2 �¨�4 Pm( �|h j: 5¤� (¥ Y×

(threshold)d ;j4M, NMS�� ���� �� ����8 ,=� Å

Fd �.=� 6X. ÅFd Y-( NMS\ ��ª�� �d ����, 

� fZ8 &�=��, �|d ¤?=& >( n�d Y[=\ t� 1

S8 Y[=� 6X. NMS\ ª�*~� Y[��� �\ ��ª� �

/� �¤ vv� �� _s£�� �5( �� _s 5F� _¤ 5

F |Æ �/(Poll)8 S Yh °\C, �¢ �� _s£¹ NMS� �/

(Request)8 y´=u 5Fd Y0¤4 NMS�� �óã� 6X.   

2.1.2  Network Management Model 

ISO[6]�4 |	( Network management model¹ �" ��(Fault 

Management), Ö5 ��(Configuration Management), ¥5 ��(Accounting 

Management), qH ��(Performance Management), FG ��(Security 

Management)� �öj÷ °X.  

�" ��\ �����4 Pm=\ �|Ç£8 	Ò=u, &�=

u, fRª�� �óã�� <¹ Y�d =\ 1S8 Y[(X. 
x*

~�\ �" º<� P=(Detection), �" º<� ,F(Notification), �

" º<� y�(Isolation), �" º<� �( 5F ¦>(Monitoring) � 

�" º<� È
(Recovery) t� ���� �2� ïðf� � s?� 

�� &H, �" �® F� � �" �@(Alarm) ª�L � ��� Ö5 

&H t� °X.  

Ö5 ��\ ����� ��� �A6 �� =<Ðj � À��

Ðj£� _( Ö5 5F£� ��, ����� 
q 5F � 	
� 

Ö5 sñ8 o	=\ 1S8 Y[(X. 
x*+ &H¹ ý�*+ 
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Topological MAP 
q, ���� �� _s �2� _( Auto discovery, 

À��Ðj� Version �� � �2� 	
� 5F, Ö5 5F � �� 

�� t�X. 

 ¥5 ��\ fRª� <¹ fRª $*�� ���� ª#8 

Bt=� yC=� fRS Y °��, ���� ª#� fR 5�d Ê

5=u �d y´=\ 1S� ��*+ ª#� �� � �D, �¥E� 

&H8 h�X. 

 qH ��\ ����� qH� j: ãj� Y� �s~� û

Bæ Y °�� ����� qH� �A6 5Fd Y0=u y´, ��

=\ 1S8 Y[=�, ���� 5F �	, qH �!D &H, �2� 

N¿ s? � fRNñ �!DF, ���� �ÛG �!DFt� &H

8 hBu °X. �( �2 � +DH�
E �ÛG sñ y´, Capacity 

Planning &H, ª#� ¿yC � �¯q ú_Ld >( qH Fu4 |

Æ &H� °X.  

FG ��\ Ih6 fRª»� ���� ª#8 JÌ=� fR

S Y °�� =\ 1S8 Y[=& >( �~� fRªE JÌ +( 

Ö5,  NMS 
q�ÀE JÌ +( Ö5 t� &H� °X. 

2.1.3  NMS
 
� �� 

-¾( �" E�. ���� �!DF8 ,( �" KÊ &H~

� ���� �� �³ 	c8 ËÀL S Y °X. 9¡4 &w mpq

8 ú_L 	LY °X. ���� ª#� fRM� �� s?� _( 

X�( 5Fd Y0¤4 �¯*+ �� � �� ¥¦ Y§8 S Y °

X. �( ¸¹ Y�w8 ,¤ �öjBN ���� ��d ª�L S 

Y °j4 *¹ ûB FY +®8 ûB=u� �x ����� ��� 

hH=�, �d ,¤4 ûB FY2R� no8 �O Y °X. ��( 
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?�� +=� 2R no ��. &w 5F PR� ú_Ld �öj 

&w� ÅQ® RLd �OY °X. 

2.2  SNMP ������������ ���������������� �������� 

�� ���� �� ����� 5¤B& ��\ v ���� �

2 wx£¹ ª-£� �2��» ,R� �\ v& XA Network 

management protocol8 B#=u °©X. 9¡4 v wx£¹ NMS|}

� _( B# À��Ðj\ S� ��( NMS. l�S Y °\ �2 

ªx� FirmwareìB� |Æ¤z» �X. U¨ á�h T �f£¹ 4

� |Ud Vu (ª*+ ���� �� ���� 5Fd I�=� s

� B#=\ ��8 fR=�X. =B» ��¹ Ì)*~� ��q �

|d ¤?( �� Á!©& ¢�� ��¹ W� F��B �=�X.  

 TCP/IP �Å� +DX � ��d >¤4 `&�\ ICMP(Internet 

Control Message Protocol)[7]d �R=� end-to-end ���� º<c� l

? s?d TY=�X. =B» ICMPd fR=� Z8 Y °\ 5F\ 

³3=� s_� HOSTh ��=u °\B �¨. Ï[	c t~� (

5�j °©X. $�� +DX� J¾�j °\ abD� Yh \/�

�  h=u ����� 
q� ÈÉ¤]� 9¡ ��( ³3( &H

»~�\ ��� ¸¹ jóô8 ^� �©u FX 5_=u &H� `

¹ ���� �� ����� ;�=� �©X. ��( �
� 9¡ 

1988 ^ ` IAB(Internet Architecture Board)[8]�4\ ��L �w8 	�

�X. �¢ìB l
h �[�jïN HEMS(High Level Entity 

Management system)[9], SGMP[10](Simple Gateway Monitoring System), 

CMIP/CMIS(Common Management Information Protocol/Services)[11]��4 

SGMPd P�	a SNMPd ��~� ÔW=&� ?5=�X.. $ b	 

HEMS\ l
\ sb� �öj÷ °©~� Z| *R fgh �©u, 

CMIP/CMIS\ cd �_=u 
N� �e �j°B �¹ s?�X. 
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SGMP\ NYSERNET[12] � SURAnet[13]�4� Z|*+ �
� �¤

4 OP6 �~� Proteon�4 �w��©u MERIT, IBM, MCI� �¤ 

NFSNET�4 fR=& >( �w8 �[ ��©~� Z|� ;<� *

R¤4 ûR=� fR�u °©X. ?) IAB\ ³&*~� &)*~� 

SNMPd ÔW=u, IAB. wx£¹ ISO CMIS/CMPd &'~� ( NMS

d P�	õu, SNMP. �A6 �w¹ IETF[14]h fgB�, HEMSd 

>¤4 5�6 MIB8 h�( ��� l
 �w ?�d *ú YR=ª

\ ?58 �iX. �j� ÒP( SNMP\ 
N� ku cÄ¤4 ïi

& h� U'*+ ���� �� ����� �©X.  

 

/0/0/0/0 2   SNMP 23�23�23�23� 4�564�564�564�56 �7�7�7�7 

$% 2 \ NMS lm� Managed Device � ��6 SNMP ����h 
SNMP ����8 fR¤4 ,-=\ SNMP &'� ���� ��� 
_( O�*+ 
�d F+ ��X.  SNMP ����� ��� _( 

x*+ 
�\ $% 3� �. °X. 



14 

 

/0/0/0/0 3   SNMP 23�23�23�23� 4�564�564�564�56 �7�7�7�7 �89��89��89��89� :;:;:;:; 

2.2.1  MIB (Management Information Base) 

���� ��\ ��ª(Manager). ����(Agent)f�� �5( 

5Fd ãu ²~M4 �öj �X. � �5�4 ãu ²\ �5 5F
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d Management Information�¡ (X. ��( 5Fd �Á n¹ 0Õx

d MIB(Management Information Base)�¡u (X. ���� ��� �â

\ �� _s+ �2£� |Æ=\ MIB��4 �5 5Fd Zj.4  

$ �2� s?d TY=�� $ 38 oÅ=\ �8 5(X. 3� o

�8 ,=� MIBG� �¿=\ 5F� oÅ� 5F� oÅ� �( c

J*+ �2� s? oÅ8 B	S Y °X. 

 MIBd 5�=u 
q=\ p_(Framework)+ SMI\ RFC-1155� 

ÁÛ. Ü¹ f�8 5�¤ nu °X. MIB� v qx£¹ ISO. ITU-

T[15]� �¤ ��L�u OP6 �j+ ASN.1(Abstract Syntax Notation 

One)[16]8 fR¤4 5�(X. 5�S �Í qx\ '<	 �:, Syntax ,

¨�Ld ru °jz (X. �&4 �:¹ ¤b qxd 7E=\ qx 

7Eª ��, Syntax\ 5Y,�ªs t� Ü¹ qx� C�D /�8 5

=\ ��u, ¨�L\ qx� C�Dh j: BITtu~� �.�\h

� �( ��X. MIB�\ X�� ¬ �ðh °X. 

- MIB-1 :  MIB-1¹ #Û\ MIB¡u ½v~� MIB� ��w

+ MIB-2 h P�x� 9¡ MIB-2 . 
E=& >¤4 MIB-

1�¡ ½�� �©X. MIB -1¹ ���� ��� ;�( Ë

À(� ��_s(114O ��)8 5�=u °X.  

- MIB-2 : MIB-2\ MIB-1� ��w~� MIB-1� �Í MO£

8 h�=� y 171 O� MOd h�=u °X. N¿ w �

u °\ _¨y� ���� �2£�4 MIB-2 d B#=u 

°X. 

- Enterprises MIB : MIB-1, MIB-2�4\ á5�j °B �~�, 

�2 |� wxh hBu °\ (ª* &H8 SNMP�4 �

�S Y °�� 5�( ��X. 

  



16 

2.2.2  MIB
 �� 

�Í �� _s 5F qx(Managed Object, �= MO¡ �&) \ $% 4 

. Ü¹ �� z7� ¥{* 
�d �öu °X. ¥{* ���4� 

Leaf Objecth Z|� MO�� vv� MO\ Object Identifier(OID)d h

Bu °X. 

 

 

/0/0/0/0 4   SNMP OID tree�1<�1<�1<�1< 

 

Object Identifier(OID)\ MIB� &{6 MO� ¨��\, uû=u 

ûU( ID�X. OID� �& ��� K\ ÁÛ. ÜX. 

internet OBJECT IDENTIFIER : = { iso(1) org(3) dod(6) 1} 

>� OID\ {1 3 6 1} �� 1.3.6.1 �¡u �&æ Y °X. Kd 

£j TcpConnTable¹ 1.3.6.1.2.6.13 �¡u �	h �\C ��8 |j4 

¤´8 ¤FM ÁÛ. ÜX. 

Iso org dod internet mgmt mib-2 tcp tcpConnTable 

1   3   6    1    2    1   6     13 
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$% 4 �4 F�\ �� Ü� SNMP SMI\ "iso(1) org(3) dod(6)"

� 4}��� "internet(1)"8 �	=u "internet(1)"� 4}��� 

directory(1) , mgmt(2) , experimental(3), private(4)� private(4)� subtree� 

enterprises(1)d 5�¤nu °X. SNMP MIB� ��~� 5��j °B 

�¹ g�� 2 �� MIB¹ � private(4) enterprises(1)� 5�S Y °

X. � �=� subtree\ v wx�4 g�� fRS Y °X. �~ ÅÚ 

vv 4� XA ���� �2 |�fd 
E=\ OIDh °jz =\ 

C �\ IANA(Internet Assigned Number Authority)[17]�4 ��=u °X. 

$��� private enterprises MIBd 
N=& >¤4\ $% 4 � F�\ 

�E¼ IANA�4 OIDd ¨� ²Áz (X. $Ûz $ => MIB8 


q=\ qx� ûUq� F��u $Ûz XA wx� fÖ MIB. 


E� hH=X. IANA� t�=M(iana-mib@isi.edu) ß�(OID)d ¨� ²

8 Y °X. MIB ��� access\ Lexicographical Ordering��8 fR(

X($% 5 ��).  

 

/0/0/0/0 5   MIB �7��7��7��7� Lexicographical Ordering���� �=�=�=�= access 
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2.2.3  ASN.1 

SNMP�4 fR=\ þ	B z7� ��h û�*�u ÈÉ=& 

¢��, SNMP þ	B 
�d 4{=& >=� ASN.1(Abstract Syntax 

Notation One)[16]8 fR(X.  

�������� � ��������&��

Kd £j, ABC ¡\ MO� 
�d 
�d ASN.1 �&�8 �R

=� 4{=M ÁÛ. ÜX. 

 

�	
������
��
�

���

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

� � � � � � � � !��"� �
�
�������������
���� �

� � � � � � � ��#$��� � ���
�
����%%%��&%%%� �

� � � � � � � � !'"'� � � ��(�����
��)&*%%�� �

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

+�

�

'::=' � ïA�¹ 78 5�=u �� (>� K	�4\ , ABC- ) 

�\ oYh 5�6X.  SEQUENCE {} \ {} G� £jh\ ��� 3

4 ��8 5�=\ ��X. >� |	6 K�4� source, dest, Number, 

data, crct¹ MO ABC� ;< �:�X. v ;<� ûz¹ ;< oY� 

�: �� �� *\X  

Kd £j, source. dest\ vv $ 3~� 0 O �s� octet8 r

\ C�D ûz8 5�=\ OCTET STRING~� 5�6X. Octet string8 


q=\ octet¹ 8bit� 
q�j °~�� v octet¹ 0 ¨D 255 ìB 
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38 h2 Y °X. Number\ 5Y z?� 38 h2Y °\ INTEGER 

� 5�h �j °X. INTEGER �� ()G� �ª\ 5Y z?� oYh 

h2 Y °\ ËÀ3� Ë_3�X. � K�4\ 3000 �s 4000 �=� 

38 h2 Y °X. Data\ g�� z(ANY)8 hB�, ��\ 2 �4 

4500 octetìB h2 Y °X.   

�������� � ������4�B#=\�oY�/��

ASN.1 �4\ �� î hB ¨ð� C�D z7� B#�\C, 

Universal /�� Application-wide /�~� �� Y °X. Universal /�

¹ INTEGER, OCTET STRING, NULL, OBJECT IDENTIFIER, SEQUENCE,  

SEQUENCE-OFh °u, Application-wide /�¹ Network address, IP 

address,  Counter,  Gauge,  Time ticks,  Opaqueh °X.  

2.2.4  SNMP ����
 �� �� 

� ³#�4\ SNMP ����� 5�6 ¬hB ��(Get, Set, 
Trap)� _¤4 �ÁFu SNMP message . SNMP PDU � _¤4 Ö�
(X. 

����&��� � ��./����� �

SNMP\ &)*~� Get, Set, Trap �j� 3 hB ��~� 

Network8 ��(X. $% 6 ¹ SNMP� &)*+ �� 3 hB� Pm 

z?d �/�X. 

- GET : SNMP  !" �4 SNMP ����� °\ MO� 3

8 h÷üX.  

- SET : SNMP  !" �4 SNMP ����� °\ MO� 3
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8 oÅ(X.  

- TRAP : SNMP ����� °\ �5 sñ Pm8 SNMP  

!"�� ��X.  

 

/0/0/0/0 6   SNMP���� 2>?@2>?@2>?@2>?@ ABABABAB CDCDCDCD 

����&��� � ��./�þ	B�.� ��./�/0��

SNMP  !". SNMP ����\ SNMP þ	Bd fR=� s

� ,-8 =� 6X. SNMP þ	B\ SNMP @� ß�, SNMP  �!

� �ªs, $�u  SNMP C�D û� (PDU) /� 5Fd h�=u 

°X. SNMP @� ß�\ 0 ¹ SNMPv1, 1 ¹ SNMPv2 8 �/�X. 

SNMP  �!�(Community)\ SNMP ����. NMSc� �¥q

(Relationship)8 �/�X. SNMP + , JÌ,| t� R�� fR��, 

default3¹ �ªs , public- 8 fR(X. SNMP PDU /� ;<�\ 

SNMPv1 �4 5�( GetRequest, GetNext-Request, SetRequest, 

GetResponse, Trap �j� 5 �ðd �/�\ IDh £jcX. SNMP PDU

� /�E 
�\ $% 7� �. °X. PDU TypeE R�\ ÁÛ. ÜX. 

- GetRequest : NMS  !"�4�4 SNMP ������ °\ 

�5 MO� 38 �j 4 ¢ fR(X.  

- GetNextRequest : NMS  !"�4 B5( SNMP ���� �

� MO� X� Mo� 3�� B5( MOh Ø��+ ÅÚ 
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X� +�
 38 h÷4 Y °� (X. B56 MO� X� 

MO\ ��4 Ö�( MIB��� Lexicographical Ordering �

�� �=� ?5 6X. 

 

/0/0/0/0 7   SNMP MessageEEEE PDU���� FGFGFGFG 

 

- GetResponse : NMS  !"� �
� 'Ï=� SNMP ���

��4 ¤b MO� 38 NMS  !"�� ��ó � ¢ f

R(X. 

- SetReuest : NMS  !"�4 SNMP ���� �¨� °\ 

MO� 38 oÅS ¢ fR(X. 

- Trap : SNMP �����4 �5 sñ� Pm��8 NMS  

!"�� �� ¢ fR(X. 

 

$% 7 �4  , error status- \ SNMP ����h SNMP þ	Bd 

¤´=u ¤b MO� _( �
d �5�4 ¤b MO �\ XA ��
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4 �|h Pm( ÅÚd �	(X.� SNMPv1 �4\ noError(0), 

tooBig(1) (¤b qx�38 Ô�4 ��ª�� �.=& >¤4 »Í þ

	Bh MTUFX �X), noSuchName(2), badValue(3) (SNMP ���� �

¨� °\ qx 38 oÅS ¢ oÅ=ó\ C�D� 3� ¨*n( 

3+ ÅÚ, � C�D� /�� MIB� 5�6 �� X��� 3� �

>d �jè ÅÚ), readOnly(4), genError(5)~� 5��j °X. , error-

index- \ NMS�4 SNMP ������ variable bindings� �¤ �	� 

�� MO� _( 5Fd �/S ¢ variable bindings� � ßà OID�4 

ïðh Pm( �+Bd �/�� NMS�4\ ��8 Fu X	 5F

d �/S Y °X. Variable bindings\ 1-NO ìB� OIDh �j2 Y 

°�8 �â(X. v MO� �:, � OID. $ MO� 38 ( �~�

(X. ��¹ MTUh IR=\ �>ìB hH=X. $Û4 (ID+VALUE) 

+ (ID+VALUE).....(ID+VALUE) z?� þ	Bh »£jBu �76X.  

��( SNMP ����. NMSc� ,-� �öj B& >¤4\ 

SNMP  !". SNMP ���� c� SNMP@�� U×¤z =u, �

�� Communityh U×=�z =� �:� U×=�z (X. �� 

Community\ ËÀ(� + n�d >( �� 1S8 (X. �( SNMP 

PDU� _( Ï[ SNMP PDU� /�� SNMP PDU sequence� 9¡z 

(X. 

 

/0/0/0/0 8   SNMP PDU exchange sequence 
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$% 8¹ >�4 Ö�( SNMP PDU exchange sequenced �/� ��X. 

$% 8 �4 �Y °\ �. Ü� NMS�4 SNMP ����� F�\ 

SNMP PDU\ Get/ GetNext/ GetBulk �
� PDU /�� æ Y �u, 


�hB� Get/ GetNext/ GetBulk� _( Ï[¹ GetResponse PDU/�» 

4 Y °X. 

2.2.5  BER Encoding 

NMS. SNMP ���� f�� C�Dd ãu ²8 ¢ ASN.1 /

�� oYd octet string z?� o�¤4 ãu ²& >=� BER 

Encoding[18]8 fR(X. BER Encoding¹ &)*~� Type-Length-Value 


�d fR=� encoding8 =� 6X. 

����*��� � �12�)3�45"6)7'8���
4��!945�

SNMP �����4 NMS. SNMP ����c� I��\ C�

D h�� �	�8 5�=& >¤, BER¹ �.�\ octet��4� v 

2�� >×d B5(X. v octet¹ Ës> 2�(MSB: Most Significant 

Bit)d ­" �.=u $�8 octet ��� °\ bit 8 � 5�=u |U 

ïA�� °\ bit 18 Ë=> 2�(LSB: Least Significant Bit)� 5�(X. 

C�D +01 
��\ Type, Length, Value (TLV) � ¬hB 
q �À

h °X. �d �\ Identifier-Length-Contents (ILC, ISO 8825-1) �¡u� 

(X. SNMP�4 ,�\ TLV +01� 
�\ $% 9. ÜX.  

 

 

/0/0/0/0 9   Type-Length-Value(TLV) @HI@HI@HI@HI 
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BER¹ �.�\ C�Dd 
q=\ octet� 
q bit£� 34. 


�d 5�¤4($% 10) ,- ÔW� �³�4 bit stream8 �Ü� ¤

´S Y °�� ¤ �X. �� +( �&�c� ,-�4� �.�\ 

C�D� ��6 ¤´8 �8 Y °X. 

 

/0/0/0/0 10  BER���� J�J�J�J� K�K�K�K� (ISO 8825-1���� &�L&�L&�L&�L CMNCMNCMNCMN OPOPOPOP) 

 

2.2.5.1.1 Type ;< 

Type ;<\ TLV+01�4 � E�� �ï�, �9�\ ;<d 

¤´=\C ;�( oY /� 5Fd h�=u °X. Type ;< �� =

> ;<�\ P/C� ½�\ =�� 2�h £j°X. P/C\ 01��8 

Primitive(P/C = 0)� Constructed (P/C = 1)� j: �8 fR=�\B �/

�X. ��¹ $% 11 � Ü� �/� Y °X. Type ;<�\ î hB 

ûz� °\C Tag ß�� �&� 9¡ 7¡�X. Tag ß�h 0 � 30 
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/0/0/0/0 11  TypeQR�QR�QR�QR� STSTSTST QRQRQRQR 

 

f�U ¢\ Tag ;<�\ =�� octet� £jhu Tag ß�h 31 �s

U ¢\ Type ;<�\ �� O� octet� £jcX. î hB ûz �î 

Þßà octet�\ ¬ hB => ;< (�Û
. P/C bit � Tagß�) h 

£j°X. $% 12 \ Tag ß�h 31 �sU ¢\ type ;<� +018 

�/���X. 

 
 

 

/0/0/0/0 12  Type QR�QR�QR�QR� @HI@HI@HI@HI (ISO 8825-1) 

 

î hB ûz �î �Û
 => ;<\ fR �+ Tag � �Û


 /�8 �/�X. Tag� �Û
 /�¹ $% 13� �. °X. 
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/0/0/0/0 13  Tag���� class type 

SNMP jÂ�Ã�Q¹ E�� ¬ �Û
+ Universal, Application� 

Context-specific8 �R(X. Universal �Û
\ INTEGER z� OCTET 

STRING z8, Application �Û
\ defined/�(IpAddress, Counter /�), 

Context-Specific �Û
\ X  O� SNMP ���� C�D ³>(PDU)

d  +01 (X.  P/C => ;< (bit 6) \ C�D �À� z78 �/

�X. Primitive +01(P/C = 0) ¹ value ;<� octet � $ 38 �J*

~� �/�X\ �8 ¡=�, Constructor +01(P/C = 1) ¹ value ;<

� octet� =� �s� ¢h*+ C�D 3(SEQUENCE . Ü¹) £8 

+01 (X\ �8 ¡(X. SNMP \ 0 � 30 f�� tag ß�d fR

(X. Tagß�\ ¬ ßà => ;<� °~�, 2 �Y� �N6X. Bit 5 

\ tag � MSB ��, Bit 1 ¹ LSB �X. Universal �Û
� _( tagß

�\ ISO 8825-1, Application �Û
� _( tagß�\ RFC 1155, Context-

specific �Û
� _( tagß�\ RFC 1157 � 5��j °X. $% 14

\ SNMP�4 ,�\ Type ;<� ¬ hB �Û
. $ ;<£(Class, 

P/C, Tag ß�)� _( +018 5�( ��X. � +01¹ 2 �Y. 

16 �Y �	� £ X� �	6X. �&4, H\ 16 �Y �	�U ¢ ,

+X. BER�4 31 �s� tag ß�d |Æ=&\ =B», SNMP�4\ 

fR�B �\X. 31 �s� tag ß�� _¤4 Type ;<\ XA z7

8 �R(X. Þßà octet�� tag ß�\ 2 �Y 11111 � Ö56X. $ 

�é� ¢h�\ octet£¹ tagß�d �/�X. octet� Bit 8 = 1 ¹ $ 
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�� l�j4 · ¸¹ octet� 9AX\ �8 �/��, octet� Bit 8 = 0 

¹ $ octet� 
B� �g8 �/�X. $ �é� v octet� Bit 7 ¨D 

1 ìB\ tag ß�� ¨��\(unsigned) 2 � 5Y�X. $ �é� Þß

à octet� Bit 7¹ tag ß�� MSBd �/�X.  

 

 

 

 

/0/0/0/0 14  TYPEQR�QR�QR�QR� encoding �������� 

2.2.5.1.2 Length ;< 

Length ;<\ Type;< X�� �ï�, Value ;<� £j¤ octet

� ¥Yd �/�X. Length ;<\ $% 15 �4 ¦ Y °§�, Short 



28 

definite z7�� Long definitez78 ¨(X(indefinite z7¹ SNMP�4

\ ,�B �\X). Definitez7¹ encoding6 C�D� ��h C�Dh 

�.�& �� â� �ó�X\ �8 �/��, indefinitez7¹ $ '_

d �/�X.  

 

/0/0/0/0 15  Length QR�QR�QR�QR� encoding 

Short definitez7¹ value ;<� ©ª÷ °\ �R� ��h 0 �

4 127 octet f�g8 �/��, Long definitez7¹ 128 octet �s+ �

8 �/��, Long definite z78 fR=� 128 octet â»� ��d �

/� Y� °X. Long definite z7¹ �x ��d �/�\C �� O� 

octet8 fR(X. Long definite z7�4\ length ;<� Þßà octet� 

Bit 8 = 1 �X. Bit 8 X�� 2�£¹ �9�\ octet� � O+Bd �/

�X. � �ª\ 1 � 126 f�� °\ 3�jz (X. �ª 127 ¹ �

~� ��S �8 _2¤4 K2� 
A¤ « ��X. î ßà octet� 

Bit 8¹ Length ;<� MSB� cã��, $ X�� octet£¹ $ ��� 

�¬B ¨y8 
q(X. ��­, Long definitez7¹ Ë_ 21008 - 1 octet� 

��d �/�� 6X. 
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2.2.5.1.3 Value ;< 

Value ;<�\ C�D 38 �7=\ 0 O �s� contents octet 

� £jcX.  

 

(a) INTEGER z� +01  

INTEGER z¹ �Y. �Y � 0 � 38 r\ Simple /��X. 

� C�Dz¹ =� �s� contents octet8 h�=\ Value ;<� 

encoding6 Primitivez�X. Contents octet¹ 5Y 3� Ü¹ 38 hB\ 

"2� FY" 2�Y��, ;�( »®� octet8 h2 Y °X.  

 

(b) OCTET STRINGz� +01 

OCTET STRING ¹ Simple z~�4, $� uû 3£¹ 0, 1, �\ 

$ �s� octet(vv¹ 8 2�� ¯�jz (X)8 34_� ijn¹ 

Cs�X. OCTET STRING 3� _( +01¹ Type ;< = 04H + 

Primitive�X. Length ;<. Value ;<\ +016 5F� 9¡ 7¡�

X.  

(c) OBJECT IDENTIFIERz� +01 

OBJECT IDENTIFIER \ SNMP�4\ ���\ qx� uû ID�

X. � C�D z� Value ;<�\ => 7Eª£8 34_� ijn

¹ ��� £j°X. +01� �.� ;�( º®8 ��& >¤, Þ 

ßà => 7Eªh 0 �� 1 �\ 2 . Ü� �¹ Y¡\ fZ8 �R

=u, $�8 î ßà => 7Eª(FX T YU Y °X) . Y°*~

� ?Õ=�� (X. 9¡4, => 7Eª£� y �ª\ +01�u 

°\ OID 3 �� qx 7Eª� �ªFX �X. �j� �ªh �j

Í �(=� ��)¹ XA Y78 �±j �& >¤ E�� î OID 
q 
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�À£8 fR=\ Y7 ¢��X. 

 

Given X is the value of the first OID, and Y is the second: 

First subidentifier = (X * 40) + Y 

 

� => 7Eª£� 3¹ +016 � Value ;< �� >×=� 

6X. v octet� Bit 8 ¹ $ octet� $ 38 Ù�=� &{=\C ;�

( octet£� Cs ��4 
B�� °\B� �¨d �/�X. Bit 8 = 1 

�¡M *j� =�� octet� �9��, Bit 8 = 0 �M $�� 
B�� 

(�\ ûU() octetg8 �/�X. v octet� Bit 7 �4 1 ìB\ => 

7Eª£8 +01(X. MIB-II qx �� 
�� °\ System $*8 

�R=�, OBJECT IDENTIFIER h X� 38 r\Xu h5=ª. 

 

{ iso org(3) dod(6) internet(1) mgmt(2) mib-2(1) 1 } 

 

qx ���4, ��¹ { 1 3 6 1 2 1 1 } . Ü� �N6X. Þ ßà 

=> 7Eª 3� _=� X = 1 � Y = 3 � 3� >� Y78 �R=

M, X�� Ü� �NS Y °X. 

(1 * 40) + 3 = 43 

� ¢�� Þ => 7Eª� 3¹ 43, î ßà => 7Eª� 3

¹ 6, ¬ ßà �¹ 1 � 6X. +018 =óM Þ ßà 3 (43) �\ 6

2� �\ 1 octet� ;�=X. (00101011) î ßà 3 (6) 8 +01 =ó

M 3 2�h ;�=� (110), 9¡4 =�� octet» °j� 6X. $ �

é� 3£ �( =�� octet8 ;�� (X. 9¡4 +01¹ X�� 

Ü� 6X. 
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Type ;< = 06H (OBJECT IDENTIFIER, Tag = 6), 

Length ;< = 06H, 

 Value ;< = 2B 06 01 02 01 01 H 

 

(d) NULLz� +01 

NULL /�¹ 5Fh �X\ �8 �óã& >( ��X. NMS�

4 �5 OID� ¤b=\ oYd �
S ¢ SNMP �����4 F� 

C�Dh �8 ÅÚ� Æ²8 ÔÚ& >=� NULL /�8 fR(X. 

NULL /�� _( +01¹ Primitive �X. Type ;< = 05H ��, 

Length ;< = 00H �X. Value ;<\ 2j°X(3� �\ octet) . 

2.3  SNMPv2���� 
�
�
�
� 

SNMPv1 � Gu °\ h� T �|Ç¹ FG &H� �� �X

\ ��X. $�u ³ ( O� scalar C�D� �öj� qx�4\ T 

�|h Pm=B\ �B», ¡Ú� Ø��E¼ ¸¹ s(row)� �¿=\ 

ÅÚ�\ �x Ø��8 �u ³8 ¢ Y¸¹ Request/responsed 'È

¤z =�� NMS
�� 9A ���� ¨=h  h =�X. �( �� 

SNMP managerh Æ�=u °8 ¢ SNMP managerc� ,- &H� 5

��j °B �X. �~ �|Ç8 Y5=& >¤4 93 ^� SNMPv2 h 

t��X. SNMP managerf�� ,-8 >( InformRequest PDUh 5�

�©u, �d >( SNMP managerc� MIBd 5�¤ níX. SNMP  

!" f�� ,-� hH¤]~� yp E� �7� �( �� ��� 

hH¤ ´X. $�u Ø��8 
q=u °\ qx£� 38 µk� �

jï& >¤4 GetBulkRequest PDUd ���X. �� 9¡ (ß� �/
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~� �� Ø�� 3£� �jï\ �� hH¤´u NMS ��� 9A 

½;�( ���� _1¶8 �U Y °� ·X. �( h� �|�N 

FG &H� ¢h�©X. �.�\ Ø�� FG &H8 >¤4 

DES(Data Encryption Standard)�u�¸8, + n�� _( FG8 >¤

4\ MD5(Message Digest 5) �u�¸8 fR(X. $�u party MIBd 

�R¤4 �5( fRª��» �5 qxd �R=�� �=� =\ 

JÌ,|(Access control) &H8 ¢h=�X. �( SNMPv1¹ UDPd &

)~� �R=\C '¤4 SNMPv2\ �. ¥{� _¤4 UDP#» Á

!¡ OSI CLNS(Connection Network Services), "Â�� DDP(Datagram 

Delivery Protocol), $�u º¹� IPX(Internet Packet Exchange)t� 
N

S Y °�� 5�¤ níX. $�u MIB~� �NS Y °\ C�D 

/�� ¢hh �©X. $% 16 ¹ SNMP @�� 9A C�D /�� 

B#8 5�( ��X.  

 

 

/0/0/0/0 16  SNMP U
�U
�U
�U
� OVOVOVOV *W*W*W*W X��X��X��X�� FGFGFGFG 
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2.4  SNMPv3 ���� 
��
��
��
�� 

SNMPv3[19]\ SNMPv2 � FG&H8 FÙ( ��X. SNMP PDUd ã

u ²8 ¢ +  &H� ��Ld B#=� SNMP  !". SNMP �

���c� secure( ,-8 F�=& >(��X. $% 17 ¹ SNMP @

�E� |Æ=\ FG&H� _( 2I��X. 

 

/0/0/0/0 17 SNMP U
YU
YU
YU
Y Z[Z[Z[Z[ 2\2\2\2\ *W*W*W*W J]J]J]J] 
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2.5  ������������ SNMP ���������������� �������������������� 

>�4 º») �. Ü� SNMP ����\ SNMP ����8 ,

=� SNMP  !"�¨D �
²¹ MO� �( 5Fd ª-� hBu 

°\ MIB 
�� ¾¤ °\ MO5F£ ��4 ¼Á4 X	 SNMP �

���8 fR¤4 SNMP  !"�� �7=\ &H8 (X. SNMP �

��� 	JK�D� &)*~�\ SNMP ����d hs*~� 
N

( �� ¢�� ½� ö¾¹ SNMP ����. ¸¹ ûfÇ8 hBu 

°X.  

 

/0/0/0/0 18  SNMP��
�E��
�E��
�E��
�E SNMP ��
���
���
���
� ������������������������ ^�^�^�^� 

=B» $% 18 �4. Ü� SNMP ����. SNMP ���� 

	JK�D� �� ��� ��h °� 6X. SNMP ����. SNMP 

���� 	JK�D\ &)*~� MIB C�D �1 �7� MO� 3

8 ��� ,\ ö¾� �� �7� X�X. U'*~� SNMP ���

�\ SNMP �����4 fRæ MIB� ?5� �M SNMP ���� 

À
 0< G� h�	õ� 6X. 9¡4 MIB� oÅ� Uj& ÅÚ 

X	 À
0< Y5 � aTU �5� ;�=� 6X. SNMP ���� 

	JK�D\ SNMP �����4 fR�\ MIB� 	JK�Q 	� 

?5� �� 6X. 9¡4 MIB� SNMP ���� À
 0< G� MIB
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8 h�	L Y �u, ��$- 
¨� >×=� 6X. $�u SNMP 

���� �¨�4 NMS�¨D� �/� °©8 ¢ MO� 38 �j4 

�7=�� MO� 38 Y5=\ ö¾(U'*~� Back-End-Process ¡

u ¨AX)� SNMP ����\ OP	� ?5�� �B»(Hard coded), 

SNMP ���� 	JK�D�4\ Z[�� û" +DH�
�¨D �

®8 ²Á4 ?5�� 6X. ��( îhB XA �Ç� SNMP ���

� 	JK�Dd OP=\C °j4 ��( uó f��X.. 

N¿ OP�j fR�u °\ SNMP ���� 	JK�D£¹ 

Gambit[2], SimpleSoft[3], MileStone[4]t� �f�4 Ò	6 � £�X. ­

" vv |}£� ��8 º» Fu B#=\ SNMP ���� 	JK

�Q ��£� _¤ �Á )X. 

2.5.1  MIMIC 

MIMIC[2]¹ Gambitf� SNMP ���� 	JK�D�, ( O� 

	JK�D�4 10000 OìB� SNMP ����d �	� 	JK�Q 

S Y °u, ªx �� MIB aTU�., Z| ���+ ��¿ �2�

¨D C�Dd Y0¤4 	JK�Q S Y °\ MIMIC recordert8 |

Æ(X. MIMIC¹ MIMICView, MIMIC Simulator, MIMIC Recorder, MIMIC 

Compiler, MIMIC Shell, Topology Wizard, MIB Wizard, Discovery Wizard, 

Simulation Wizard, Device Library, Networks Library � MIB Library � 
q

�j °X. MIMICView��¹ 	JK�Q �58 �	=\ fRª�� 

ÀÁ( GUId |Æ(X. MIMIC Simulator��¹ +Â &'� PC� Sun 

Sparc�4 SNMP ����d 	JK�Q S Y °�� =\ ½� ��

�� SNMP v1[37], v2[2] � v3[8]d B#(X. MIMIC Recorder��¹ �

��� �2� ����� snapshot8 �q=\ &H8 (X. MIMIC 

Compiler ��¹ 	JK�Q� fRæ Y °�� SMI based MIB8 aT

U =\C fR6X. MIMIC shell��¹ MIMIC ��$- ªxd |jS 
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Y °\ Command-line +DH�
d |Æ(X. Topology Wizard, MIB 

Wizard, Discovery Wizard, Simulation Wizard ��£¹ fRªh 	JK�

Q8 Z[	õ\ �58 k� S Y °�� �.�X. Device Library, 

Networks Library, MIB Library ��£¹ 	JK�Q �Å 
e8 k� ¤

ã\ 1S8 (X. Z| fR�\ ���� �2. ����, $�u 

MIB C�D� �( K|d fRª�� |Æ=\ &H8 (X. $% 19

\ MIMIC� �� LM�� XY� ���� �2� Ñ¿6 SNMP �

���£� MIMICG�4 	JK�Q �u °\ �8 ¦ Y °X. 

 

 

/0/0/0/0 19  MIMIC���� :;:;:;:; _`_`_`_` 

Tcl/Tk[20]d fR( 	JK�Q8 B#=u, N¿ ¸� fR�\ 

���� �2 �¨� Ñ¿6 MIB8 ��c� TU z?� |Æ=�, 

ÓÃ� Ò	 �\ �2� _( MIB C�Dd +DX8 ,¤ ª�~� 

wC�� S Y °X. SNMP �Ä(trap)8 mq	õ\ &H� h�� �

j °~�, Pm ã&, /� t8 B5¤ � Y °X. 
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2.5.2  Simple Agent  

Simple Agent [3]\ SimpleSoftf�4 OP( �~� �	� =�� 

SNMP ���� »8 	JK�Q S Y °~�, SNMPv1 � SNMPv2C

d B#(X. ASCII TU z?� MIBTU8 �1=\ ��(MIB 

compiler)� &�� �¿=\ ���� �2� Ñ¿6 SNMP ���� 

�¨� MIB 
�d SNMP WALKt� ��8 fR¤4 Zj� � $ 


�d 	JK�Q� fR=\ ��(MIB learner) î hBd B#(X.  

$�u ��6 MIB Instance creator\ MIB� &{6 MO£� 38 fR

ªh Ä0, B5S Y °�� =\ �
�X. $% 20¹ Simple Agent� 

�� LM�X.  

 

 

/0/0/0/0 20  Simple Agent :;:;:;:; _`_`_`_` 



38 

 

v MO� C�D 3� fixed, sequential, random, randomUp, clock, 

lastset� �q8 ¨�S Y °\ ��� °u SNMP �Ä Pm, MIB C

�D Ø��� [(row) 8 �*~� mq=\ &H, Å@Æ �<�4

SNMP tÇ I� �R� _( &� F� &H� °\ �� ���X. 

�� �Å¹ Microsoft Windows 95/98/NT 4.0 �u 32MB� -� 5MB� 

Å
� Æc� ;�=X.  

2.5.3  Simple Agent Pro 

� |} �( Simple Agentf� |}��, &)*+ &H£¹ �f

� Simple Agent |}� Ü~� =�� 	JK�D G�4 XY� 

SNMP ����£8 �	� 	JK�Q S Y °X\ �� ���X. 

$% 21 �4 Simple Agent Pro G�4 4� XA IP j<K
d fR=

\ �� O� SNMP ����h �	� 	JK�Q æ Y °X\ �8 

¦ Y °X. 

 

 

/0/0/0/0 21  Simple Agent Pro :;:;:;:; _`_`_`_` 
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Simple Agent |}� Microsoft Windows �s OS�4» ��=\ 

� �\ 7� � |}¹ SUN Solaris, Windows 2000, Windows NT, 

Windows 95/98/ME t X�( OS>�4 ��(X. 	JK�Q	� v 

MO� C�Dd fixed, sequential, random, randomUp, clock based, lastset t

� ��� �¤ ª�*~� 3� o=�� Ö5S Y °X. ��( �

�8 ,=� NMSd Ø
� =\ �5�4 MO� C�D38 ¥¾ Y

�w~� �È\C ;�( Yud �U Y °X. Kd £M Counterz 

MO� C�D� sequential /�8 B5¤4 NMS�4 �j �¢
X 1

É  h=� =\ �� � ClockTick/�� oY� Clock based /�8 

B5¤4 N¿ 	c8 �óã\ �� t� °X. �( Simple Agent Pro 

�¨� APId  
¨� export	�4 XA ��$-8 ,¤4 Simple 

Agent Pro� ��8 |j S Y °X. $�u Tcl &'� 
�§�d ,

=� SNMP ����� �� �q�  MIB variablesc� l�q8 �Ê

F S Y °X. �	� XY� SNMP ���� 	JK�Q� hH=& 

¢�� (4000 devices on SUN Solaris 2.6, 2000+ on Windows NT and WIndows 

2000, and upto a 1000 on Windows 95) � |}8 Simple Agent f�4\ 

Network 	JK�D¡u ¨AX.  

2.5.4  GeNMSim 

GeNMSim[4] ¹ MileStonef� |}~� &)*+ SNMP ���� 

	JK�D�4� &H �
� Tcl �jd fR( callback function8 B

#¤4 	JK�Q� PRS Y °X. MIB TU£�¨D ª�*~� 	

JK�Qæ SNMP ����d mq=\ &H8 hBu °u, �	� 	

JK�Q �\ SNMP ����� OY� |(¹ �~�, �� SNMP 

�Ä |�K�D ��� ���j °X. �( GeNMSim :Probe;! |}

8 fR=� ü¡+ ���� �ÛG y´8 |Æ(X. $�u SNMP�

���� @�¹ SNMPv1, v2 d B#(X. �� �Å¹ Windows 
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NT/95/98/2000 t Microsoft¥s� OS, Sun Solaris 2.6, IBM AIX 4.1 �X. 

$% 22¹ GeNMSim� ��LM�X. 

 

 

/0/0/0/0 22  GeNMSim���� :;:;:;:; _`_`_`_` 

 
 
 
 



41 

3.  ����������������  

&� SNMP ���� 	JK�D� 
�\ U'*~� $% 23 

. Ü� U'*~� SNMP ���� E�&, MIB TU �·(loader), 

MIB C�D Ë£�, ��� �$ ��, SNMP �Ä Pm&, fRª +

DH�
 t~� �öj÷ °X. 

 

 

/0/0/0/0 23  2>?@2>?@2>?@2>?@ SNMP ��
���
���
���
� ������������������������ �1�1�1�1 

 

�( �	� �� O� 4� XA SNMP ����d =�� 

SNMP 	JK�D�4 	JK�Q S ¢\ >� 
�� SNMP ���

� ��ªh ¢hh �jz (X. � ��ª\ SNMP ����£8 �

�=u, SNMP ���� 	JK�Q� fR�\ 	
� �À
£8 �

�=\ 1S8 (X. 
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3.1  ������������ �������������������� 

	
� +DH�
\ SNMP ���� 	JK�D�4 ��x|�

4 B#=\ 	
� APId fR=& >( 
q �À�X. SNMP ���

� 
N8 >( Socket API[21]. &/ TU E� �A API, fRª +

DH�
d |Æ=& >( 	
� APIt8 SNMP ���� 	JK�D

�� |Æ=\ 1S8 (X. SNMP ����\ U'*~� UDP h�ß

� 161 8 fR(X[17]. $�� 	JK�Q� �*�� 	JK�Q� 

�[�\ �
� 	
�� f5~� XA TCP/IPh�� XA �·X

(Ethernet) j<K
d fRS ÅÚ� °X. 9¡4 ��( Ö5� fR

ª +DH�
d ,=� hH=�� SNMP ���� 	JK�Dd Ö

¥ =�z (X. �( SNMP �����4 fR�\ 	
� �À
d 

��=u, SNMP ���� 	JK�D� �Å Ö5 5Fd 	
� 5F 

�1� &�=�   &�	 
X ��S Y °�� =\ 1S8 (X.  

3.2  SNMP ��� ��� ��� ���  !��!��!��!�� 

 SNMP ���� E�&\ SNMP ����� �( NMS. SNMP

����c� ,-8 =& >( �~� SNMP ���� 	JK�D

� ½� �À�X. 	
� +DH�
d ,¤ �76 SNMP message 

�R8 ¤´¤4 NMS� SNMP }¡Ú"�4 �
=\ MOd TY=

u, ¤b MO� 5Fd SNMP message� z?� �Èj4 	
� +

DH�
d �R=� X	 �.=\ 1S8 (X. � ���� E�

&�4 B#=\ SNMP @�¹ SNMPv1, SNMPv2, SNMPv3 � °X. 

SNMP ���� E�&\ ASN.1 encoding/Decoding ö¾, BER 

encoding/Decoding ö¾, SNMP message h� E� ö¾t8 hBu °

X. 
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3.3  MIB "#"#"#"# �$�$�$�$  

MIB TU �·(loader)\ SNMP MIB8 	JK�Q� fRæ Y °

�� þ��� �j £�\ 1S8 (X.  ASCII h�� MIBTU8 �

<¤4 fR=\ ��, â� textz?� MIBTU8 ��c� TU z?

� C�D� o�=� F�( é 	JK�Q 	� o�6 TU8 �j 

£�\ ��, $�u SNMP , get next-  PDUd ���+ XA SNMP �

���� F� �Áï\ responsed �R¤ MIB C�D TU8 
q=

\ �j £�\ �� �j� 
N �7� 9¡ �� 3 hB� yð S 

Y °X.  

ASCII h�� MIBTU8 SNMP ���� 	JK�D�4 �J 

�j £�\ ��¹ h� Ì� fR�u fRª ���4 ¦ ¢ h� 

µÍ� ���X. $�� ��( ��¹ SNMP ���� 	JK�D ª

x� MIB aTU�d ��¤z =& ¢�� SNMP ���� 	JK�

D ªx� þ�� fRM�  ÷4 �	� 	JK�Q S Y °\ 

SNMP ����� Yh �j£� 6X. $�u fR=\ MIB� ÈÉ¤ 

2Y� ASCIIz?� MIBTU8 �j£�4 ¤´=\C MIB ��d 


q=u MIB�4 MO5Fd ¢Ò=\C 	c� ¸� Î�& ¢�� 

SNMP ���� 	JK�D �4 SNMP ����d Z[	õ\ �� 

�óB� 6X.  

��( �|d ¤?=& >=� E�� ��$-(Ì� MIB aT

U�¡u ¨AX)8 ,=� ASCII TU z?� MIBTU8 ��c� T

U z?� o�=\ ��� fR6X. ��( ��¹ E�� MIB aT

U o��5� ;�=X\ ½Ä( Ç� °~�, (ß MIBTU8 aT

U ¤n~M 	JK�Q¢
X �� fRS Y °& ¢�� SNMP �

��� 	JK�D� Z[ 	c� Ï¡B� 6X. $�u =�� SNMP 

����G� Ñ¿6 MIB ��� �� O U ÅÚ ��( o��58 

�×M4 TU =�� ,Õ=� ��S Y °X\ �Ç� °X. SNMP 
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���� 	JK�D�4 MIB aTU� �A6 ö¾£� |�x� 9

¡ þ�� fRM� �j£j FX · ¸¹ SNMP ����d �	� 

	JK�Q S Y °X.  


B� ��¹ SNMP ����� SNMP get Request PDUd F� 

�Áï\ Ï[8 y´¤4 ���� ªx� ��6 MIB8 ¢5, 
q

=u ·½j Z| C�Dd Zj�\ ���X. � ��¹ SNMP ��

��� ��6 MIBTU8 
S Y �8 ¢� 	JK�Q 	� �2� 

Ö56 Z| C�Dd �R=uª S ¢ ¸� fR6X. 

3.4  MIB %��%��%��%�� &'(&'(&'(&'( 

MIB C�D Ë£�\ 	JK�Q ��� �5 MO� _( SNMP 

requestd ²í8 ¢ ¤b MO� C�Dd mq=� SNMP responsed E

�=\ ö¾~� �7=\ 1S8 (X. Z| SNMP �����4\ �

5 MO� C�Dh OS� jÂ�Ã�Q �¨ 5F, �\ =<Ðj� �

¿=B», SNMP ���� 	JK�D\ �î þ��� �¿(X. 9¡

4 SNMP ���� 	JK�D�4� MIB C�D Ë£�\ ?�*~

� MO� À¾6 þ��s� C�D �18 �u, ,\ ö¾�X. � 

MIB C�D Ë£�� �� ��� 9¡ yðd ¤FM MO� C�D 

/�� 9¡ â� 5�6 38 fR=\ ��, fRªh �5 MO� C

�D 38 �J �®=� fR=\ ��, Z|� �¿=\ �����

4 Y0( C�D Ø�� 8 fR=\ ��, â� 5��j� �¨ B

# Y° �Y� �¤ mq6 C�Dd fR=\ ��, SNMP ���� 

	JK�Ds�4 B#�\ 
�§� �jd fR=� ����� �

�8 ��$ÛÐ=� $ ?�d �R=\ �� t� °X.  

MO� C�D /�� 9¡ â� 5�6 C�Dd fR=\ ÅÚ

\ MIBC�D /�� 9¡ 5¤� SNMP ���� 	JK�D �¨� 
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&) 38 	JK�Q� fR=\ �~� 
N� c³=& ¢�� �

� �Í SNMP ���� 	JK�D�4 &)*~� |Æ6X.  

fRªh �5 MO� C�D 38 �J �®=� fR=\ ��

¹ �5 MO� C�Dd fRªh fRª +DH�
� Ö5 TU8 

,¤ oÅ=�� =\ ���X.  

Z|� �¿=\ �����4 Y0( C�D Ø��8 fR=\ 

��¹ Z| h��+ ���� �2� Ñ¿6 SNMP ����� �¨

� Ñ¿6 SNMP �����4 fR�\ MIB� MIB38 �j4 	J

K�Q� fR=\ �~� NMSOP�� Å@Æ 	� Áã ûR=� 

fRS Y °\ &H�X.  

	JK�D �¨� 
N�j &)*~� |Æ�\ �Y� �( 

MO� C�D mq ��¹ c³( Y° �Yd �R¤4 OID� _Ï=

\ SNMP �����¨� C�D 38 áÑ*~� oL	õ\C ûR

=X.  F, Increment, Decrement, Random, TimeStamp t� �� �Yd 

|Æ=�, � �Y£8 SNMP GetRequest/ GetNextRequest/ GetBulkRequest 

�/8 ²Á4 E�=& �� E�( é� Z[��� Ö5S Y °X. 

��( ��8 ,=� áÑq °� o=\ MO38 fR=� NMS �

�8 	ÝS Y °X.  

SNMP ���� 	JK�Ds�4 B#�\ 
�§� �jd f

R=� SNMP ����� ��8 ��$ÛÐ=� $ ?�d �R=\ 

��¹ Ò· ÈÉ=u fZ*+ ��8 	JK�Q =& >( ��X. 

fRª� ��$-� �=� 	JK�Q �jB\ SNMP ���� �

¨� ��8 Ò · NZq °� 	JK�Q =& >( �~� Z| �

2 ��4 Pm=\ �5 sñ8 k� ¿NS Y °X. Kd £j 

GeNMSim[6] |}¹ Tcl/Tk �jd fR=\ callback function ��8 f

R¤4 	JK�Q8 S Y °� �j °~�, PreInit, PostInit,PreGet, 

PostGet, PreSet, PostSett NMS�4 SNMP ������ C�Dd �
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=�� (PreGet, Post Get), C�D oÅ8 B	S ¢ (PreSet, PostSet) Z[

�\ Y�*+ callback �Yd fR(X. MIMIC ¹ Tcl/Tk 8 fR¤4 

fRª 5� 	JK�Q8 B#=B» U�� batch jobqÓ� R=X. 

Tcl/Tk �4 MIMIC ªx� shell APId ½� ÔY °j4 MIMIC ��

$- ªxd |jS Y °X. ÁÛ\ MIMIC�4 fR�\ 	JK�Q 


�§� �� =�d K	( ��X.  

 

proc add_agent s {start max} { 

 set mibs "linux-2.0.x.random,RFC1213-MIB, 

1 linux-2.0.x.random,IF-MIB, 

1 linux-2.0.x.random,RFC1414-MIB, 

1 linux-2.0.x.random,HOST-RESOURCES-MIB,1" 

 for {set i $start} {$i <= $max} {incr i} { 

  mimic agent assign $i 

  mimic agent add 192.9.209.$i $mibs 

 } 

} 

 

>� 	JK�Q 
�§�\ UAß� start ¨D maxìB ö�d 

�M4 mibs¡\ �ªs� h�6 MIB£8 Ñ¿( SNMP ���� 	

JK�Q8 Y[=¡\ ��X.  
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3.5  SNMP �������������������� )*�)*�)*�)*� +,+,+,+, 

XY� SNMP ����d �	� 	JK�Q =& >¤4\ SNMP �

���h fR=\ þ��d ËÀL S ;�h °X. F,� PC�4 


N6 SNMP ����� ÅÚ ÕB þ�� fRM� 1MB(RedHat Linux 

7.0 &�)� ùÖ(X. ��( þ��d fR=\ SNMP ����d $

_� 	JK�Q� fR=M 	
� þ��� (¥� +=� �	� 

	JK�Q S Y °\ SNMP ����� OYh �j£� 6X. 9¡

4 SNMP ���� 	JK�D� fRæ SNMP ���� ��¹ Áã 

�¹ þ��d fR¤z =�, ËÀ(� CPU fR'8 h÷z (X. 

  

) ý��4\ ��( y´�R8 �×~� SNMP ���� 	J

K�Dd Ö¥=u 
N=\ �� _=� Xöuª (X 
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4.  SNMP ���������������� 	
���
	
���
	
���
	
���
 �������� 

Ú�� SNMP ���� 	JK�D\ �� SNMP ����(SNMP 

Agent) ��� SNMP ����  !"(SNMP Agent manager) ��� �

öj� SNMP ���� 	JK�D )x. $�u 
� MIB aTU� 

��$-~� �öj÷ °X. 

4.1  SNMP ���������������� ��������������������  

 

 

/0/0/0/0 24  ��=��=��=��= SNMP ��
���
���
���
� ������������������������ �1<�1<�1<�1< 

) ý��4 
N( SNMP ���� 	JK�D� 
�\ $% 

24 . ÜX. v SNMP ���� qxd 	JK�Q =\ SNMP ���

� ��� XY� SNMP ����£8 ��=\ SNMP ����  !

"� 
q� �j °X.  
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4.1.1  SNMP ���� �� 

SNMP ���� ��¹ SNMP ���� E�&, MIB TU �·

(MIB file loader), SNMP �Ä Pm&(SNMP trap generator), �Ø SNMP �

��� ��� �$ Ë£�, SNMP ���� 	JK�Q 
�§� E� 

��¬
, SNMP ���� ï}ø� fRª +DH�
, $�u SNMP 

����  !". ,-=\ +DH�
 ��� 
q� �j °X.  

SNMP ���� E�&\ SNMPd fR( SNMP ���� ï}

ø�. SNMP  !" �\ NMSc� ,-8 E�(X. Net-SNMP ¡�

}��d fR=� SNMP ���� ��� ;�( �Y£»8 �Á =

�� C++ class object(SNMP agent class)d 
q=�~�, �� +¤ ËÀ

(� þ��d fR=\ SNMP ���� 
N� hH=�X. C++ class 

objectd 
q( �û\ =�� SNMP ���� 	JK�D�4 XY� 

hs SNMP ����d 
��� °j4 OOP(Object Oriented 

Programming)� O�8 ���~�­ ��$-� �¯q� OP� R�

q8 Ù�& >( ��X. Net-SNMP�4 fR�\ *.conf TU� �( 

�� T¡þD Ö5 �78 XY� SNMP ���� 	JK�Q8 �	

� Z[	L ¢ vv� SNMP ����
X� 4� XA ���Å8 

F�=u k� �Å Ö58 =& >¤4 SNMP ���� �Û
 G� 

private Ú@ oYd �R=�� Y5=�X.  

MIB TU �·(loader)\ SNMP ���� 	JK�Q� fRS 

MIB C�Dd TU�¨D �j4 þ��� *¿=\ 1S8 (X. MIB 

TU �·\ SNMP MIB aTU�(compiler)d ,¤ o��58 �À �

�c� z?� MIB C�D� �\ SNMP ����� Û get_nextÜ 

PDUd Z| �2� SNMP ������ F�4 Ï[~� ²¹ Z| 

�2�¨D ¦>¤4 
q( ��c� TU z?� MIB C�Dd �j 

£U Y °X.  

SNMP �Ä Pm&(trap generator)\ fRª�¨D� �® �\ 
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SNMP ���� 	JK�Q 
�§�� ��� ?�� 9¡ SNMP �

Ä8 Pm	õ\ 1S8 (X.  

�Ø ���� ��� �$ Ë£�(Local ���� Event Log 

Handler)\ SNMP �����4 Pm=\ ���d 	c� �Ý &�=

\ 1S8 =� OP�� Å@Æ R�� fRS Y °� (X. &��

\ ���� �ð�\ SNMP request. response�R, fRª� �® t

� °X. $�u �Ø ���� ��� �$ Ë£�\ Pm( ���d 

SNMP ����  !"� �7=� 	JK�Ds�4 Uj�\ �x*

+ �� sñ� _( &�8 Þ� Y °�� (X.  

SNMP ���� fRª +DH�
\ N¿ ���+ SNMP ��

��� s?d �	¤ ãu fRª�¨D� |j �68 SNMP ���

�� �7¤ ã\ 1S8 (X.  

���� 	JK�Q 
�§� E� ��¬
\ SNMP ����

�4 fR�\ MIB C�D 3� Z| ���\ �2. ûf( tu8 

9¡ oÅ�� =& >¤4 	JK�D fRªh c³( 
�§� �

jd fR=� Z|� SNMP ���� �¨� MIB C�D 3 oÅ� 

�Ä Pm&� ��8 |jS Y °�� =& >( ��X. ��( 	

JK�Q ��� Kd £M X�� ÜX. 

 

if (1.3.6.1.4.1.2021.14.1.1.1 >= 3000) and (1.3.6.1.4.1.2021.14.1.1.2  >= 

100000)) then 

Generate Trap and Set 1.3.6.1.4.1.2021.14.1.1.3 to 30 

 

� 	JK�Q 
�§�\ �	� OID  1.3.6.1.4.1.2021.14.1.1.1 3

� 3000 �s� �u OID 1.3.6.1.4.1.2021.14.1.1.2 C�D 3� 100000 �

s�M �Ä8 Pm	õu OID 1.3.6.1.4.1.2021.14.1.1.3 C�Dd 30~� 
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Ö5=¡\ ��X. ��( ÈÉ( 	JK�Q �58 hH=� �~�

­ R®( 	JK�Q8 S Y °X.  

4.1.2  SNMP ���� ��  (SNMP agent Manager) 

SNMP ���� ��ª\ v SNMP ����� ��8 ,|=\ 

1S� 	JK�Q� fR�\ MIB8 ��=\ 1S, $�u ÈY� 

SNMP ����£�4 Pm( ���d �Õ=� 	c 34_� &�

=\ 1S8 (X. $�u �	� 	JK�Q �\ SNMP ������ 

��� �&Lh ;�S ÅÚ fR�\ &� �ß8 Pm	õ\ Global 

clock generatorh ���j °X. � Global clock generator�4 Pm6 &

� �ß¹ v SNMP ����£� 	JK�Q &� �ß� ��, � �

ß� ã&d �5¤4 	JK�Q �5�4 step by step ,tracet� ��

8 	L Y °X. 

4.1.3  MIB Compiler 

SNMP �����4 fRæ SNMP MIB8 SNMP ���� 	JK

�D�4 �8 Y °\ z?� oÅ=\ 1S8 (X. ) l
�4 O

P( SNMP 	JK�D�4\ 
¨� E�� �¿=\ SNMP MIB a

TU�d fR=�X. �j� 
� MIB aTU�d fR=\ �û\ 

SNMP ���� 	JK�D ªx� þ�� fRM8 ��4 �	 	J

K�Q �\ SNMP ����� Yd i�& >( ��X. ) l
�4

\ SNMP MIB8 þ��� �j £�4 ¤´( �, ..cmd TU� .dmd 

TU8 mq(X. , .cmd-  TU¹ SNMP ���� 	JK�Q ªx� 

�A6 5Fd hBu °X. $�u , .dmd- TU¹ SNMP ���� 

user interface� MIBTU� h��j °\ SNMP MIBTU� ¨h*+ 

5F(SNMP ���� û" +DH�
�4 fR=\ 5F)d hBu °

X. �j� o�6 MIBTU£¹ 	
�� 5�6 Åà��� Èf6X. 
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�j� �~�­ MIB TU ��h Í��X. 

4.1.4  �� !� 

fRªh SNMP ���� 	JK�Dd 
�=� 	JK�Q� fRæ 

MIB8 VW=u SNMP �����4 fR�\ T¡þD(SNMP ���

�� fR IP j<K
, UDP h� ß�,  SNMP Community)d �®=u 

	� @á8 â�M SNMP ���� �Û
 +
u
d Ó� mq=u 

mq6 SNMP ���� �Û
d Y[S ,K<(Thread)d mq	� 


�	aX. SNMP ���� Z[8 �³	L¢\ SNMP ���� 

Manager UI�¨D� �®� 9¡ Windows OS�4 |Æ=\ 	
� 

eventd Pm	�4 SNMP ���� ,K<� �7(X. 	JK�Q �

\ SNMP ����� CPU fRM8 ËÀL =& >¤4 NMS� ¨D

� �/� �8¢\ Thread� s?d suspend�<� ��	«Xh �/

� £j�8 ¢ wake-up�� Ö¥d =�X. 9¡4 XY� SNMP ��

��h �	� 	JK�Q �·¡� Áã #S=� ��=�X. 
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5.  ��������  

� ��4\ ) ý��4 |G( SNMP ����� 
�d 

N( �R� _=� Xöu °X. 

5.1  SNMP ���������������� ������������������������ -.-.-.-. /0/0/0/0 


N( SNMP ���� 	JK�D\ Microsoft Windows NT 4.0[22]

� Microsoft Windows 2000[23]�4 ��=�� Ö¥�j °X. 	
�� 


N �5¹ Microsoftf�4 |Æ( �� Win32 APId fR=� 
N=

�X. 9¡4 SNMP ���� 	JK�D ªx\ Microsoft Win32 APId 

B#=\ j: OS�4� ��=B»  Win95, Win98, Windows Me�4\ 

	
� ªx� �À
 Ë£� OY |(~� +=� �	� XY� 

SNMP ���� 	JK�Q8 Y[ S ÅÚ�\ 	
� �À
 ¨ã~

� +=� |_� Z[� �B �íX. 9¡4 Microsoft Windows NT 4.0

� Microsoft Windows 2000t MSf� 4@|}ä� OS»8 _s OS� 

V5 =�X. 

5.2  
1
1
1
1 2222 3333 +,+,+,+, 4�5(�4�5(�4�5(�4�5(�  

OPå¹ Microsoft Visual C++ 6.0[24]8 fR=�X. Microsoft Visual 

C++\ Microsoftf� OS�4 jÂ�Ã�Q8 OP=& >( ;Y �


�X. Microsoft Visual C++ 6.0�4 |Æ=\ MFC �Û
 ¡�}��. 

Win32 �� APId Ü� fR=�X. MFC(Microsoft Foundation Class) ¡

�}��\ ÏR��$- OP� fRæ Y °\ �Û
£� ��+C, 

ªã ,�\ �â �q�j °\ 0<£8 |Æ�~�­ OP À� 	

c8 n8¤ãu, ÏR��$-8 OP=& >( �'*+ æ8 |Æ(

X. SNMP ���� 	JK�D� fRª +DH�
 �A ö¾£¹ O

P 	c� ³e8 >=�  MFC ¡�}�� ö¾8 fR=�~�, &/ 
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� �A �Y£¹ Ë_(� qH8 �±j �& >=� low-level� 

Win32 APId fR=�X. �( SNMP ���� E�d >¤4 Net-

SNMP 4.1.2 @�[12]8 fR=�X. &�� |Æ�\ Net-SNMP ¡�}

���4 B#=\ SNMP �����4� MIBTU �1 ��� 

MIB2C ��$-8 ,( MIB8 C�j À
 0<� oÅ=\ ���� 

��$Û¬h À
0< s�4 �J MIB5Fd �®=\ ���©& 

¢�� SNMP ����� 01(coding)� aTU(Compile) �5�4 �

����4 fR�\ MIB� ?5�©X. ��( ����¹ SNMP �

��� 	JK�D�4E¼ Y	� fR=\ MIB� �ç\ ÅÚ�\ 

*Õ=B �íX. 9¡4 Net-SNMP ¡�}��d Y5=� ��c� 

TU z?� MIB8 run-time� �j4 ��S Y °�� Y58 =� 

#=\ R�� è�� Ë*L 	«u, MIB C�D Ë£F ö¾8 Y5

=�X. � Net-SNMP ¡�}��� APId fR=� SNMP ���� 

�Û
d 
N=�X. �( �	� 	JK�Q �j B\ SNMP ���

�� OYd Ë_L =& >¤ SNMP ���� �Û
h fR=\ þ

��d Ë_( ��\C �Ç8 î©X. 9¡4 N¿\ =�� SNMP 

����d Z[	õ\C 69KB� 0<h · �
æ #�X(MIB C�

D� À��\ þ�� �&\ |
). �( Microsoft Windows �Å� Ë

*L =& >=� &� Net-SNMP ¡�}���4 fR�\ blocking 

socket I/O �Yd WinSock2[9]�4 B#=\ non-blocking socket I/O�Y

d fR=�� oÅ=�X. �|h �©N ¨y¹ C�Dd ãu²\ 

�� �A6 À� ¡�}��� ��é �<� �Y£�X. À� ¡�

}���4 fR�\ �Y£8 �Ò=� �M $ �w� ç�& �ì

B\ ��é s?h 6X. 9¡4 Windows OS� ÅÚ\ ��é s?�

4\ ÏR��$-� ��� #S=� �öj BB �\X. 9¡4 

Windows OS�4� �|Ç8 ¤?=& >=� ê¾�4\ ��( �|

d ¤?=& >¤4 X�( �ð� API�Y£8 |Æ=u °X. ) 


N�4\ WinSock� 32 2� @�+ WinSock 2 �4 |Æ=\ 
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asynchronous notification� overlapped I/O þ !¸8 �R=�X.  �( 

vv� SNMP ���� ï}ø� �Û
. ë� ,K<(Multi thread)d 

fR=� XY� SNMP ���� 	JK�Q8 hH=� =�X. ë� 

,K<d fR�~�­ vv� SNMP ���� ï}ø�d ë� ��

¬
 �Å�4 ��	õ\ �FX *¹ 	
� �À
d À�S Y °

©X. 9¡4 =�� SNMP ���� 	JK�D G�4 · ¸¹ 

SNMP ����d 
� 	L Y °©X. 

5.3  
16
16
16
16 SNMP ���������������� ������������������������ 78787878 *9*9*9*9 

 

/0/0/0/0 25 ab=ab=ab=ab= SNMP ��
���
���
���
� ������������������������ _`_`_`_` 

$% 25 \ ) l
�4 
N( SNMP ���� 	JK�D� 

LM 
q��� 	JK�Q �\ SNMP ���� UId Ö�=u °X. 

$% 26 ¹ SNMP ���� 	JK�D�4 fRæ MIBTU8 VW=

\ LM�X. $% 26 �4\ â� aTU6 MIB C�D TU(��
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ª : .cmd) 8 VW( �8 F� �X. 

 

/0/0/0/0 26 ����c�����c�����c�����c� �de�de�de�de MIB fgfgfgfg hihihihi _`_`_`_` 

 

 

/0/0/0/0 27  hiLhiLhiLhiL MIBNNNN �d=�d=�d=�d= SNMP ��
���
���
���
� ����c����c����c����c 
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/0/0/0/0 28 .j�.j�.j�.j� SNMP ��
���
���
���
� ����cN����cN����cN����cN klSmklSmklSmklSm n,n,n,n, 

 

$% 27 �4\ VW6 MIB8 �R¤4 =�� SNMP ���� 	JK

�Q� Y[�\ �8 F�ã� $% 28 �4\ �	� �� O� 

SNMP ����d 	JK�Q =M4 MG-SOFT MIB Browserd fR¤

4 	JK�Q �\ SNMP ����� ��8 �+=\ �8 F��X.  

 

/0/0/0/0 29  SNMP MIB Compiler���� :;:;:;:; n,n,n,n, 
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$% 28�4 MIB TU 5Fì� MG-SOFT MIB browserd fR¤4 Ò

®( C�Dh U×=\ �8 �+S Y °X. $% 29 \ SNMP ��

�� 	JK�Q� fRæ MIBTU8 �j £�4 aTU é 
N( 

SNMP ���� 	JK�D�4 fRæ Y °\ h�~� �È\ 

SNMP MIB compiler� �� �]8 F��X. 
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6.  �������� ���� �������� �������� 

sw*~� w �\ ¸¹ ���� �×£� SNMP ����d 

��=u °u ��( SNMP ����� &H8 �R( NMS� OP� 

ij�u °X. SNMP ���� ªx, �\ SNMP ����d �R( 

NMSd OP=�� 	Ý � OV8 S ¢ Z|� ���� �Å�4 

�[=\C\ Æc*, 2R*, 	c* |(� °X. 9¡4 �~ jóô

8 ¤?=& >=� SNMP ���� 	JK�D� fR� ij�\ ¢

¬�X. � ý��4\ &� SNMP ���� 	JK�D� 
�d y´

=u, OV6 SNMP ���� 	JK�D� 
�d |	=�X. C++ �

jd fR=� SNMP ���� classd Ö¥=M4 ËÀ(� þ��d 

fR=�� net-SNMP libraryd Y5=�~�, � �w~� +=�  =�

� SNMP ����d 	JK�Q S ¢ 	JK�Q8 >( C�D Æ

c8 |
( 0<¨y� þ�� fRM� 69KB�  Ú �� OP=�

X. XY� SNMP ���� 	JK�Q ?�d �Õ y´=& >=� 

global event log handlerd ,¤ event£8 serialization	�4 "�=& ¢

�� 	JK�Q ?� y´8 FX R�=� =�X. � SNMP 	JK

�D\ NMSOP�5�4 test-bed� fRS Y °u, SNMP ����O

P �5�4 MIB Ö¥d 	 =\ R�� fRS Y °X. �( Áã 

�¹ þ��d fR=\ SNMP ���� �Û
d 
N=� Embeded 

OS�4� fR� hH=X. $�u 
¨�4 MIB compile ?�. back 

end process definition table » B5¤ã\ � »~�� SNMP ���� 

OP� hH=�� Instant SNMP ���� development toolkit~� fR

S Y °X.  

ré �|\ Ú�h OP( SNMP ���� 	JK�Dh Z| 

	JK�Q 	� í
� k� fR�u �¯*+Bd 	 =u OV=

\ ��X. � FX fZ*+ SNMP ����� 	JK�Q8 >( 

SNMP ����£� SNMP ����h >×( ���� �ÅìB 	J
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K�Q S Y °� =& >¤ SNMP ���� 	JK�D. ���� 

	JK�Dd ,Õ=\ ��8 l
=u 
N=\ �� uó=u °X.  
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