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16−bit destination Port Number16−bit source Port Number

0 15 16 31

16−bit UDP length 16−bit UDP checksum

data (if any)

8 bytes
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16−bit destination Port Number16−bit source Port Number

0 15 16 31

data (if any)

options (if any)

flagsreserved
length
header 16−bit window size

16−bit urgent pointer16−bit TCP checksum

32−bit acknowledgement number

32−bit sequence number

20 bytes
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version community PDU type request ID error status error index

HeaderSNMP (30 bytes)
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STXF=dPDNOST=d347'�c=L9d9ZCFAJXF?4A�ST3hXKABUDND^BA�ST5�A�^J349d9dAB^BSK=d367'9d36:4U'��ABX1Qn:4^g5D=L7DA4�.�DNDCF5D=d7�sWST5�A�UDA�STAJ^�ST=L367
UDABAJ��AJX�=L7�SK5DA�7�ABS_�136XK�]�ie�XK3[�FAB^BSTCWCKND^g5x:tC���~��zac8r{ q NDCFA�:�CF=dQR=d9d:4XrCK^J:49;:tPD9dA'UD=LCFSTXF= �
PDN�SK=d36734`wCFNDXF?4AJ=L9d9;:t7D^JA<QR367D=LSK36XKC SK5DXK36N�s65D36N�Sn:�7DABS_�136XK� SK3-:4�D��9L0xUD=LCFSTXF=dPDNOSTAJUAB?4AJ7�S
^J34XKXKAB9;:tSK=d367,QR3OU�AJ9dCY=L7�UDA�STAJ^�ST=L7Ds�7DA�S_�>34XK��=d7�STXFNDCK=L367DC � � � � ����urNDXh=d7�SKAJ7�S�=LCYSK3�NDCFA�ST5�A
qYuYuwa�M�Cj0OCjSTABQ =d7��c5D=L^g5'36NDX�UDA�STAJ^�ST=L367 �DXK3�^JABCKC��136ND9dU'P�ApAJ7�^J3�UDAJUR=d7�ST3wQR36PD=L9dA1:4s6AB7.SKC
:47DUWCKAB7.SbST3�SK5DA�7DABS_�136XK�h=d7h7DABAJU 34`�Qn367�=LST34XK=d7�s � �4�)� � 8�7�=L9d9dN�CFSTXK:tST=L367r34`�ST5D=LCfS_0���A>34`ZU�=dC��
STXF=dPDNOST=d347��DNDCK5�=d7Ds'ST5DAYUDA�STAB^BST=L367�`oND7D^�ST=d347Z:49d=@S_0�U�AJAJ��AJX+=d7�SK3'SK5DAY7DABS_�136XF��^�:47iP�Aw`o36N�7DU
=d7-\b=ds6N�XKA � � � � �D9dAJ:4CKA�XKAJ^J:49d9��DXFAB?�=d36N�C�=d9L9dNDCjSTXT:[ST=d347DCY34`ISTXK:4UD=LSK=d367D:49z:4XK^g5�=LSTAB^BSKNDXKABC�`oXK36Q
\b=Ls6NDXKAY�O� � `o36XI^B36Qn�D:4XK=LCK367]  �

Gf3Y` :t^J=d9L=LST:tSTA�UD=dCjSTXF=dPDN�SKAJU'UDA�STAJ^�ST=L367���=LS =dC =LQn��36XFST:47�SbSK3hXFAJ^J:49d9�ST5DAIQR3OU�ND9;:4Xf`oXT:4QRA �
�136XK�W34`�:4�D�D9L=d^J:tST=L367DCfXKAB?�=LAB�1AJU'=d7�SK5D=dCfST5DABCK=LC � \b=Ls6NDXKABC ����	O�t��� � ��:47DU ��� �6  �b8�C =d9L9dNDCjSTXT:[STAJU
=d7<\ =ds6NDXFAw����	O�OSK5DAhMDMDu��D34Xc:�^J9d=LAJ7�S���ST5DXF36NDs65�SK5DAYqYuYuYa�M�XKAB��34CK=LSK36XF04�D^�:t7iN���UZ:[STArST5�A
E|qYM�:4s6AB7�SIP�0�CFAJ7DUD=L7Ds 7DA���Gcqw\�8�C>SK3�ST5DArGcqw\�8��DXF3�?O=LUDAJX>34` ST5DArE|qYMn:4s6AJ7�SJ��8�UDQR=d7 �
=dCjSTXK:tST36XFC�5D:�?4A�CK=LQn=L9;:4Xc:tPD=d9L=LST=LAJCp`o36XcST5�A�7DAJN�XT:49f7DABS_�136XF��UDA�STAJ^�ST=L367(Qn:47Z:4s6ABX � CK5D3��c7 =L7
\b=Ls6NDXKAY�O� �   �Z:4CcND��UZ:tSKAJCcST3'P�3tST5<ST5DAY9dAJ:4XK7�AJU�MDuY~ CjSTXKN�^BSTN�XKAW:47DU�~�{ e��>AB=ds65�S�CFSKXKND^ �
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STN�XKAr^J:47�P�A��DXF3�?�=LUDAJU�SK5DXK36N�s65�ST5�Aw��� CFSTXFND^BSKNDXKA��DXK3�?�=dUDABXpQR3OUDN�9dA4�b{ :4CFSK9L06�O\b=Ls6NDXKA �D� �
CK5�3��cCn5D3�� 7DA�� e�M�\O8 CFSKXKND^�STNDXFAJCR^�:47�A�:4CF=d9L0�P�A�:4UDU�AJU�SK3�SK5DA<CF0�CFSKAJQ ST5�XK36NDs45�ST5�A
e�M�\O8)�DXF3�?O=LUDAJXB�

\b=Ls6NDXKA � � ��=d9L9dNDCjSTXT:[STAJCzST5�A�ST36��369L36s40'34` CFND^g5i:�7DABS_�136XF��Qn=LUDUD9LAB�>:4XKA�:4XK^g5�=LSTAB^BSKNDXKAt�
GI5D=LC�lZs6NDXFA =dC�:���36XjSTXK:�06:49b3t`>:�9d:4XKs4A�7DA�S_�>36XF��=L7(�c5D=d^g5 CFQ�:49L9dABX�{k8r�+CY:4XKA�^J367D7�AJ^BSKAJU
P�0�s�:tSTA��p:�0�:47DU�^J36XFAnXF36N�SKAJXKCB��E_7�SK5D=dCY^�:tCKA4� :i5D34CFS�=L7�AJ:4^g5�QR367D=@ST36XFAJU�7DABS_�136XF�,�c=L9d9
P�A�AJm.ND=d����ABU�c=@ST5:47:4s6AB7.S'CFAJXj?6AJX'ST3,XFAJ^JAB=L?4A�:t7�:ts6AJ7�SR^J367�ST:4=d7D=L7Ds�SK5DAi:4�D�DXF36�DXK=d:tSTA
E|qYM�^J3�UDAt��8 CK=LSKA�CKAB^JNDXF=LS_0�3 �R^JAJX��c=L9d9zND��UZ:tSKA�ST5DA�5�36CFS'XFND7D7D=L7Ds�ST5�A�E|qYM��c=LSK5 7DAB�
9dAJ:4XK7�AJU�CFSKXKND^�STNDXFAJCI�c5DAB7�7DAB^JABCKCT:tXF0�ST5�XK36NDs45�XKAJ��36CF=LST34XF0RST3':4s6AB7�Sc^J36QRQ�ND7D=L^�:tSK=d367�� ��A
P�AJ9d=LAB?4AhSK5Z:tS+ST5D=LC�CF369dN�SK=d367��136ND9LU�A ��AJ^�ST=@?6AJ9@0iUD=dCjSTXK=LPDN�SKAhSK5DAWU�ABSTAB^BSK=d367��c5�=d9dAY�DXF3�?O=LUD=d7�s
: ^JAB7.SKXT:49L=d�BAJUiQ�:47D:4s6AJQRAJ7�SI`o36XI^B367�ST=L7�ND:49�ND��UZ:tSKAJCJ�
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8 CK9d=Ls65�ST9@0-UD= ��ABXKAJ7�SnA���STAB7DUDABU�:4XK^g5D=@STAB^BSTN�XKAi^�:47�P�A<`o36XKQRAJU`o36X ST5DAi^J347Ds6AJCjST=L367

^J347.SKXK369�Qn:47Z:4s6ABX1P�0nUD=L?�=LUD=d7DsY=@STC>9d:4XKs4AJXz7DABS_�136XF��CI=L7�ST3�U�36Q�:t=d7DC�CKQn:49d9ZAB7D36NDs45�ST3�=L7 �ZN �
AJ7�^JA'A�:4CF=d9@0 � Qn36CjSY9;:4XFs6A�7DA�S_�>34XK�.C�:t9dXKAJ:4U�0�^J367�ST:4=d7 ST5�AJCKA'UD=@?�=dCK=L367DCT �� ��5�AJ7,ST5D=LCr=dCw=L7
�D9d:4^JAt��:hCKAJ�D:4XT:tSKA���XK34SK3O^B369]36X>:tUDUD=LSK=d367 SK3�^JN�XKXKAB7�Sp�DXF34ST3�^J369LCz^�:47�P�A+NDCKABU�ST3WUDABSKAJXKQR=d7�A
UD36Qn:4=L7 � SK3 �_UD34Q�:4=L7�:ts6XKABAJQRAJ7�STCB�

8�C�=L9d9LNDCFSKXT:tSKAJU =L7�\b=ds6N�XKA � ���D��:-9dAJ:4XK7D=L7Ds-^B367�STXK349w:4s6AB7.S��136ND9LU�P�A CF36QnA��c5DAJXFA
�c=LSK5D=d7xAJ:4^g5 UD36Qn:4=L7 UDABlZ7�AJU =L7SK5DA�7�ABS_�136XK�]� �+CK=d7�s�SK5DAi`o34XKAJ^J:4CFSK=d7Ds�:47DU�UDABSKAJ^�ST=L?4A
��3��1AJXFCw34`zST5DA�:4s6AJ7�SJ��A�:4^g5,UD34Q�:4=L7��136ND9LU(P�A�XKAJs4ND9;:tSKAJU,:47�U 36��ABXT:tSK=d7Ds�:tSwCK:t`oA�9dA�?6AB9dCJ�
Gf3i7�AJs634SK=;:tSKA�:47�0��DXK36P�9dAJQRCrP�ABS_�1AJAB7�UD36Qn:4=L7DCJ��ST5DA ^B367�STXK349�:4s6AB7.SKCr�c=d9L9 ^B36QnQ�ND7D=d^J:tSTA
�c=LSK5<A�:4^g5<34SK5DAJX+:4CpSK3�ST5DAYA ��AJ^�STCc34` 367DAwUD34Q�:4=L7�367i:47D3tST5DABXJ��GI5DAY^J347.SKXK369 :ts6AJ7�STCp�c=L9d9
Sg:t�4AWSK5D=dC+=d7O`o36XKQn:tST=L367�=d7�SK3�:4^B^J36N�7.Sz�FNDCFSr:4C+=LScST3�36��ST5�AW=L7�`o36XKQn:tSK=d367�`oXF36Q 9d3�^�:49k7�3OUDABC
=d7�SK3':4^J^B36ND7�S��zGI5D=LCp�c=d9d9��DXK34Qn34SKA�ST5�AwCT:4QRAwCT:t`oAwCjSg:tSKAY34`f36��ABXT:tSK=d367�CpP�A�S_�>ABAJ7�UD36Qn:4=d7DC
:4CI�1AJ9d9 :tCI=d7DCF=dUDAw34` A�:t^g5�UD36Qn:4=L7��

E_7�SK5D=dCc^J:4CKAt��qYuYuwa�M<:4s6AB7�STC�^J:47�P�AhAJm.ND=d����ABU��c=LSK5�Qn:47Z:ts6AJXFC+^J:4�Z:4P�9dAh34` ^B36Q �
Q�ND7�=d^�:[ST=d347�ST5DXF36NDs65,:ts6AJ7�S � ST3 �_:4s6AB7.Sr^J36QRQ�ND7D=L^�:tSK=d367�����CK=L7Ds�ST5DA'qYuYuwa�M�CF0�CFSKAJQ �1A
^�:t7�CKAB7DU-ST5�ARSKXT:4=L7DAJU�:4s6AJ7�SKC�36N�ShST3iST5DARUD36Qn:4=L7DCwST3���369L=d^JA SK5DAn=L7DUD=@?O=LUDNZ:49�7�ABS_�136XK�.C
�c5D=L9dA�SKXT:4=L7D=d7�s�7DAB��:4s6AB7�STCpST3 XFAJ�D9d:4^JA�ST5DAr349dU�� GI5�=dCp�136ND9dU���XK3�?�=dUDAw:�^B367DCjSg:47�ScND��UZ:tS��
=d7�s CFSTXK:tSTABs40�SK5Z:tSc36N�XIQ�:47D:4s6AJQRAJ7�SpSKAJ^g5D7�=dm.NDAY^�:47<NDCFAwST3':4UZ:t��SIST3'^J347.SK=d7.NZ:49�^g5Z:47Ds6ABC
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G+vpe � G XK:47DCKQR=dCFCK=L367�v>367�STXF369�e�XK34SK3O^B369  cNDCKABCh:�^J36Q�P�=d7Z:tSK=d367�34`�CKAB?4AJXK:49z:49ds436XK=@ST5DQRC+SK3
^J347.SKXK369�^J347Ds6AJCjST=L367�� ��A��c=L9d9DlZXFCFSp9L3O34� :tS1PZ:4CK=L^JC134`kG+vpex:47DU�SK5DAJ7�A���:4QR=d7DAcS_�>3�34`�ST5�A
:49Ls636XK=@ST5DQRC�NDCFAJUhST3+=dQR�DXK3�?6Az=@S � � 	4��� � 	 � ��� � � �fG+vpe =dC NDCFAJUWSK3���XK3�?�=dUDA�XKAB9d=;:tPD9dAbSKXT:47�CF`oAJXFC
34`O=d7�`o34XKQn:tST=L367�P�ABS_�1AJAB7�^J34Qn�DNOSTAJXFCk^J367�7DAJ^�STAJUhST3cA�:t^g5W34SK5DAJX�SK5DXK34NDs65h:I7DABS_�136XK�]� ��5�AJ7
: G+vpe ^J367�7DAJ^�ST=d347*=LC�AJCFST:4PD9L=dCK5�AJU���SK5DA,CKAB7DUDAJX�:47DU XKAB^JAB=L?6ABX<A��O^g5Z:47Ds4A�QRAJCKCK:4s6ABC<SK3
:4s6XFAJA 367 SK5DA P�AJCFS<CF=d�BAJU�^g5.ND7D�.CJ�w^J:49d9LAJU ( -��#� -�� ��( � QRA�:4CFNDXKABU�=d7	P�0.STAJCT ���SK3 NDCKA(`o34X
STXK:47DCFQn=LCKCK=L367��zGI5DABCKA�^g5.ND7D�.C+�c=d9d9�P�AhCKAB7.S+ST3'ST5�AWE|e � E_7.SKAJXF7DABSrezXF34ST3�^J349  >9;:�04AJXc34` AJ:4^g5
Qn:4^g5D=d7�A�`o36X�:�SKXT:47DCFQn=LCKCF=d367�� ��5DAB7*G+vpe CKAJ7�UDCi:-CKAJs4QnAB7.SJ��=@S�Qn:4=d7�Sg:t=d7DC�:�ST=dQRAJX
�c5D=L9dAw�p:t=LST=L7Ds `o36XcST5DAh34ST5�AJX+AJ7DUiST3�:t^g��7�3��c9LAJUDs4AWST5�AWXFAJ^JAB��ST=L367�3t`bST5�AWCFAJs6QRAJ7�S��IE `�:47
:4^g�.7D3��c9dABUDs6QRAJ7�S � 8+vp�W c=dC+7D34S�XKAB^JAJ=@?6ABU =d7�SK=dQRA4�]:�9L36CKC+AB?4AJ7�Sw5Z:tC�3�^J^JN�XKXKABU���:t7DU�ST5�A
CKABs6QRAJ7�S �c=d9L9�P�A�XKA�STXK:47DCKQR=LSFSTABU�� E `cST5DA�CFAJs6QRAJ7�S =LC :4^g�.7D3��c9dABUDs6AJUx=L7-ST=dQRA4� ST5DA�7�A���S
CKABs6QRAJ7�S+=dCICKAB7�S��

Gf3wCK��AJAJU'ND��SK5D=dC �DXK3�^JABCKCB��G+vpe�NDCFAJC�:��c=d7�UD3��c=d7Ds�SKAJ^g5D7�=dm.NDA4��E_7�CFSTAJ:4U 34`�CKAB7DUD=L7Ds
367DA'CFAJs6QRAJ7�S�� :47DU,�>:4=LSK=d7Ds�`o36XrSK5DAnXFAJCF��367�CKARP�A�`o36XKA'CKAB7DUD=L7DsiSK5DAR7DA���SWCKAJs4QnAB7.SJ� G+vpe
CKAB7DUDCI:Y�c=d7DU�3���3t`kCKABs6QnAB7�STCJ��ur7D^BA�SK5DA��c=L7DUD3���34`kCFAJs6QRAJ7�STC1=dC�CKAB7.SJ�OSK5DA�CFAJ7DUDABX>�>:4=LSKC
`o36XcST5DAWXKAB^JAJ=@?6ABX�� Cr8+vp� 34` ST5�AWCFAJs6QRAJ7�STC�CKAJ7�SJ��GI5DAh�c=d7DU�3��)CF=d�BA � QRA�:tCKNDXFAJU(=L7�P�0.STABCg 
NDCFAJUi=d7i:�G+vpe ^J367�7DAJ^�ST=d347i=LCI:49LCK3 7DABs634ST=d:tSTABU<P.0�ST5DAwCFAJ7DUDABX�:t7DU<XKAJ^BAJ=@?6AJX+:tSISK5DArST=LQnA
ST5�Ah^B367D7DAB^BSK=d367i=dCIABCFSg:tPD9d=LCK5DABU��

/>AB^�:4NDCFA 34`wST5�A(Q�:t7.0�7DABs634ST=d:tST=L367DC'Sg:4�.=L7Ds��D9d:4^JA�=d7�SK5DA(P�AJs6=L7D7D=L7Ds�34`h:-G+vpe
^J347D7DAJ^�ST=L367��]:47<A���:4QR�D9LAwQ�:�0�P�AY5DAJ9L��`oND9 �

E `hQn:4^g5D=d7�A(8 �136ND9dU�9L=d�4AiST3 UDA�?6AB9d36� :-G+vpe ^B367D7DAB^BST=L367	�c=LSK5	Q�:4^g5�=d7DA
/���8 CKAB7DUDCh:�XKABm�N�AJCFSh`o36Xr^B367D7DAB^BSK=d367,:4Cr�1AJ9L9�:4CB�k:4QR367Ds6CjSw34ST5�AJXw=LSKAJQRCJ��:
�DXF36��36CKABUWQn:[�O=dQ�N�Q*CFAJs6QRAJ7�SfCK=L�JA�:47DUh�DXK34��36CFAJUhCKAB7DUD=d7�s+�c=L7DUD3��-CF=d�JAt� GI5�A
XFAJ^JAB=L?4AJXz:4^g�.7D3��c9dABUDs6ABCzSK5D=dCbXKAJm.NDABCFS�`o36Xb^J367D7�AJ^BSK=d367':t7DU s6=L?4AJC�=@STCbQn:[�O=dQ�NDQ
CFAJs6QRAJ7�S�CK=d�BA�:t7DU�SK5DAWCF=d�BAW34`b=LSKC+XFAJ^BAJ=L?�=L7DsR�c=L7DUD3��Y�pGI5DAWQn=L7D=dQ�NDQ 3t` ST5DA
S_�13�Qn:[�O=dQ�NDQ*CFAJs6QRAJ7�S CK=L�JAJC =LCkNDCKABU�:4CkST5�A�CFAJs6QRAJ7�SfCK=L�JAz34`�ST5DAz^B367D7DAB^BST=L367��
E_7'STNDXF7���ST5DAcQR=d7D=LQ�NDQ)�c=d7DU�3�� CK=L�JAcP�A�S_�>ABAJ7�SK5DAcCKAB7DUDAJX � C1CKAB7DUD=d7�sh�c=L7DUD3��
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:47�UxSK5DA�XKAB^JAB=L?6ABX�� CnXFAJ^BAJ=L?�=L7Ds(�c=d7DU�3�� =dC�N�CKAJU�:4C�SK5DA��c=d7DUD3�� CK=L�JA�34`+ST5DA
^B367D7DAB^BST=L367 � ST5DAn9d3��1AJXY?4:t9dNDA'=dChNDCFNZ:49d9@0 ST5DARXKAB^JAB=L?�=d7Dsi�c=d7DU�3�� CK=d�BA�CF3��1A
�c=L9d9kXKA�`oAJXcST3RST5D=LCc?t:4XF=;:4P�9dAh:4C *1-1��� ��&�  �pGI5D=LC+?t:49LNDAYQ�:�0<^g5Z:47�s6A�:tS+?t:4XK=L36NDC
SK=dQRAJC UDN�XK=d7�sYSK5DAc^J367�7DAJ^�ST=d347n:tCzSK5DAIXKAB^JAB=L?6ABX�� C1P�N ��ABXz=dC lZ9L9dAJU':t7DUnABQn�OST=dABU��

E_7nSK5DAclZXKCjS>=LQn�D9LAJQRAJ7�Sg:[ST=d347DC 34`�G+vpe ��:t` STABXz=d7D=@ST=;:t9d=d�B=d7Ds+ST5DA+^J347D7DAJ^�ST=L367���:hCFAJ7DU�AJX
�136ND9dU CjSg:4XjSrSTXK:47DCj`oAJXKXF=d7Ds�UZ:tSg:nP.0�CKAB7DUD=d7�s<:4CrQn:47�0�CFAJs6QRAJ7�STCY:tCr=LS�^J36ND9LU�lDSw=L7�ST3�ST5�A
:4s6XFAJABU(ND��367��c=d7�UD3��)CK=d�BA *0-1��� ��&4�+\Z36X�9L3O^J:49k7DA�S_�>36XF�.CJ��ST5�=dC+Q�:�0i5Z:�?6A�P�AJAB7(A �R^B=dAJ7�SJ�
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Neurons chosen as BMU possibly
several times, but not as centroids

Neurons selected as centroids

Cluster boundary line

Neurons never chosen as a BMU

Neuron chosen as BMU
for input vector during testing

during training
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