
HAL Id: inria-00069888
https://inria.hal.science/inria-00069888

Submitted on 19 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Extension of a network monitoring tool with IPv6
features (Ntop)

Abdelkader Lahmadi, Olivier Festor

To cite this version:
Abdelkader Lahmadi, Olivier Festor. Extension of a network monitoring tool with IPv6 features
(Ntop). [Research Report] RT-0292, INRIA. 2004, pp.25. �inria-00069888�

https://inria.hal.science/inria-00069888
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

08
03

ap por t  
     t e ch n i qu e 

THÈME 1

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Extension of a network monitoring tool with IPv6

features (Ntop)

Abdelkader Lahmadi and Olivier Festor

N° 0292

Février 2004





Unité de recherche INRIA Lorraine

LORIA, Technopôle de Nancy-Brabois, Campus scientifique,

615, rue du Jardin Botanique, BP 101, 54602 Villers-Lès-Nancy (France)

Téléphone : +33 3 83 59 30 00 — Télécopie : +33 3 83 27 83 19

���������
	��������������������������������� �!����"���#�$%�&����'�(*),+.-
�/���0��1
����	32546���798

:�;=<!>5?A@CBD<!>5E.FGBDH�I�BD<�J�BDK!<MLN?OJAPQJA>5ESRT>VUXWZYDE

[]\C^`_SaSbdcfe�gXhiaXjlknmoa�pqhirnhspt^`_SaXh
u=viwlxsaXyzpG{|jV}nr�~�aXh

~D�!�V�l�V�qc ��g`��vi��a`vG�l�l����c��V���Cjl�la�h

�o���X�`�/���l�l� [Qw�h�k��C��wVv�pd��u��n����_SwVh�p�wl Tpi\�a�_#j�~Cjl�laX}¡ ¢vtjl_�aX£¤wVvi¥nh�~Ca`aX}¦jl}n�/jl~Cy�a�}¡a�m�piaX~Chi�§wV~Ch`¨
��~.pi\�ady�wl~5pta�m�p=w� *pt\�a��l~�a�p���viwlxsaXy�p=£¤a�y�wl~5ptvi��©�knpta�piw�pi\��ªh=aX�lwV«§knpt�§wV~S©5rSa`m5pta`~C}��§~��S¬���aX~
�wlkCvty`a
 ¢v�j�_SaX£¤wVvi¥nhX¨���~ pi\��ªh�viaX��wVv�pQ£�a=�Cvia�h�aX~Vp�wlk�v���wVv�pt�§~C�Gw� Cjq~�a�ps£�wlvt¥q_Swl~C�®ptwlvt�§~��Gpiw�wl«�y`jl«§«�aX}0~5piwV� piw
��u=���C¨T¯�piwV�
�ªh�j�~�wl�Da`~Nhiwlk�v�y�a�£¤aX©n°O©�jlhiaX}.~Ca�ps£�wlvt¥�k�hijl�lad_�wV~��§piwlv�pt\Cj/p�a`~�j�©�«�aXh�kChia`v�h¤piw�piv�jly�¥
vta`«�a`�/jl~Vp ~�a`ps£¤wVvi¥¦jlyzpt�§���§pi��aXh ��~Cy`«§kC}��§~��¡~Ca�ps£�wlvt¥|knpi��«���htj/pt�§wV~±��a�hsp�j�©�«��ªh�\�a�}²y�wl~C~�aXy�pi��wl~ChX�±~�a`ps£¤wVvi¥
�Cviwlpiwny�wV«Dk�hijl�la j�~C}opiv�j/³.y0y�«ªjlhthi�®´�yXj/pt�§wV~±¨
µ¡¶5·*¸t¹�º �/»��l� ~5ptwl�±����u=���C��¯Ga`ps£¤wVvi¥._SwV~��®ptwlvt�§~C�C�n[Qv�j/³.yd_SaXjVh�k�vta`_SaX~Vp��n[Qv�j/³.y0j�~Cjl«§rnhi��h



� �S������	Q���� � �3$��s����+#�z�!��
���G��� � 4����&) 7%�1o� $�� ��������� �!��"��
� �s1����	��	Q����1 (*),+.-


�� ���� � ��� ´C~ }na.hik����DwlvipiaXv���u��n����«�jN�C«§k���j�vip�}naXh aX~��5��vtwl~�~�aX_Sa`~5p a�p�«�wl�V��y`�§aX«�h }na
h�k��Da`vt���®°
hi��wl~ a�mn�ªhsp�j�~5pth vta��5k���a`vta`~5p }na�h�a`m5pta`~Chi��wl~Ch��§_S�Dwlviptj�~5ptaXhX¨��dj�~Ch «§a�y`jV}nvia
}nao��vtw�xsa`p ��~Ca�pX�T~CwlkCh
y`wl~5pivt��©�k�wl~�h���y�a�p0a��*wlvip����ªy�a�«§a��Dwlviptj��Va�a�p0«�� jV}�j��np�j/pt�§wV~9}na�«§wV�l�ªy���a`«ªhq«��§©Cvia�h`¨��dj�~Chdy�a�vtjl���Dwlvip
~CwlkCh ��vtgXhia`~5piwV~Ch�«�a���wVv�p�j��la
}�� kC~ wlk�pi��«�aX~ ��u��n�%}na�_�wV~��§piwlv�j��Vao}na�vig�h�a�j�knm²~5piwV�±¨ ¯�ptwl� a�hsp
kC~¡wlknpt�§«�«§��©�vta�h�wVk�vty`a0©Cjlhig�h�kCvGk�~�a���~5piaXv�  jVy�a £�a`©¡�Dwlk�vG_SwV~��®ptwlvta`v�«�� k�pi��«§�ªhij�pi��wl~|}�� k�~¡vtgXhiaXjlk±¨=��«
�Da`vt_Sa�p�j�knm.k�pi��«§�ªhij�piaXk�vth]}na0htjZ�lwl��v�ptwlknpta jlyzpt�§���§pig�h�hik�v�«§a0vtgXhiaXjlk±�V«�aXh]y`wl~�~�a�yzpt�§wV~Ch�g�ptjl©�«��§a�h=aX~Vptvia
«�aXh]_#jVy�\��§~CaXhX�n«§a�h]��viwlpiwny�wV«§a�h�knpi��«§�ªhigXh�a`pGk�~�a�y�«ªjlhthi�®´�yXj/pt�§wV~
}nadpiv�j/´Dy�¨
��º ��� ¸ ��� � �
� ~5piwV�±�n��u��n����_SwV~��®ptwlv�j��Va�}na vtgXhiaXjlknm��5_Sa�h�k�vta }na0piv�j/´Dy���j�~�j�«�r�hia0}na0piv�j/´�y
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JLK�M �X� º » ����$N º M O
PRQTSVU�WGU�X ¶ � X N ¶5¹ Y
��¨§b ��~5ptviwn}nkCy�pi��wl~|¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ Z
��¨ � � vty�\C�®ptaXyzptk�vta�¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ [

��¨ ��¨§b �~��§³S~C�#«�jZrVa`v ¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ [
��¨ ��¨ � � ~Cjl«§rnhi�§~��S«ªjZrlaXv9¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ [
��¨ ��¨ > e�a`�Dwlvipi��~��S«�jZrVa`vN¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ �

��¨ > �Ck�~Cy�pi��wl~Ch ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨ �

\]K�W^X`_ ¶=a � ¶ M �$N º M �cb º � QTSVU�W J#\
>C¨§b �dj/p�j#hsptvik�yzpikCvia�h9¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3b$>
>C¨ � ��u=���#y`wl~Chi�ª}na`v�j/pt�§wV~Ch=��~�pi\�a�jl~Cj�«�r#d`��~���«�jZrVa`v ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3bX�
>C¨ > ��u=���#y`wl~Chi�ª}na`v�j/pt�§wV~Ch=��~�pi\�a vta`�Dwlvipi��~��S«ªjZrla`v ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3bZ�
>C¨ � eda`p�pt�§~��Spt\�a ~�a`ps£¤wVvi¥#��~5pia`vi  jly`a0��u��n��jV}�}nvtaXhth�a�h3¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3bZ�
>C¨ � u!wVv�pt�§~���pt\�a a`_ ©�a�}n�§~C��~5ptwl�Tfq[�[]u�hia`vt�la`v�ptw���u=���&¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3b��

ghS9i ¶kjlanm=¶ ��N � ¶ M �X� � j M�X N¢� º M � ¶ M � J Y
��¨§b ��~�hsp�j�«�«§��~��Sw� !~5piwl� ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3b�Z
��¨ � na�pikC��wl ![�aXh�pi©DaX} ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3b$[
��¨ > [�aXh�pi��~��S~5piwV��£��§pi\N��u��n�Shik����Dwlvip|¨d¨ ¨0¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨d¨ ¨0¨ ¨ ¨0¨ ¨0¨ ¨0¨ ¨ ¨d¨ ¨3b��

Oho º M � � ��pN º M � M »rq ����� ¹�º �ts±� P \

u
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¯qa�ps£�wlvt¥�_SwV~��®ptwlvt�§~C�G\CjlhQ©�aXa`~�y�wl~�h��ª}na`vtaX} jqy�vtkCy��ªj�«�jly�pi���5�§psr0h���~Cy�a=pi\�a�aXjlvi«�r0}�jZrnh±w� �~Ca�ps£�wlvt¥5��~���¨
� }�_���~��ªhsptvtj�piwVvth�\Cjl}9piwN¥Va`a`�9piv�jly�¥¡wl =~�a�ps£�wlvt¥Npiv�j/³.y�j�~C}¦\�w5hsp�hdjVyzpt�§���§psrN ¢wlv�hia`�laXvtjl«�vtaXjVh�wV~ChX�
��~Cy`«§kC}��§~�� }na`pia�yzpi��wl~ w� D~�a�ps£�wlvt¥0©�wlp�pi«�a`~CaXy�¥nh!j�~C} ��«ªj�~�~����d~�a�ps£�wlvt¥0a�m�piaX~Ch���wl~�h`¨�{|j�~�r0piw�wV«�h�\CjZ�Va
©Da`aX~ y`via�j/pia�}0 ¢wlv�piv�j/³.y¤_SaXjlhik�vta`_Sa`~5p�¨ []\�a�h�a¤j�vta=_SwVh�pi«�r0©CjlhiaX}�wl~��CjVy�¥la`p�y`jl�npikCvia¤«§��¥la¤pty`�D}nkC_��
wVvTh�~�w�wV�� ¢wVv!jl~Cj�«�rnh���~��d~�a�ps£�wlvt¥dpiv�j/³.y]j�~C}�piv�jly�¥���~��q~Ca�ps£�wlvt¥�j�~C} ��vtw�piwny`wl«ny�wV~�~�aXy�pi�����®psr��ªhth�k�a�h`¨
[]\C��hd¥�~��ª}9wl =piw�wV«�hd~�aXaX}�hdw �D° «§��~�a#j����C«§�ªy`j�pi��wl~Chq ¢wlv�y`wlvtviaX«�j�pi��~��oy`jl�npikCvia�}9}�j�ptj�j�~C}¦��}�a`~5pi�§ ¢r��§~��
pt\�a¡~�a`ps£¤wVvi¥��Cw/£GhX¨ ¬qpi\�aXvSpiw�wl«ªh� ¢wlv#~�a`ps£¤wVvi¥ _SwV~��®ptwlv�h#h�k�y�\�jVh#¯Ga�p�[Qv�jl{|a�p.j�~C}��¤wlv�j�«ªe�aXa� 
w��DaXv�jl}�jZ�/jl~Cy�a�}|~�a`ps£¤wVvi¥��Cw/£ j�~Cjl«§rnhi��h0jl~C}¦h�ptj�pi�ªhspt��ySvta`�Dwlvip0�la`~Ca`v�j/pi��wl~Q¨S¯qa`�Va`vipi\�aX«§a�hihX�*pi\�w5h�a
ptw�wl«ªh jlvia�j9«��®pipi«�aN©��®pS\�a�jZ�5r jl~C} ~�aXaX} j9«�w�pSw� ��¤u�� jl~C} _Sa`_SwVvir j�~�} \CjZ�Vao©Da`a`~�}naXhi���l~�a�}
jVh���~Ch�pivtk�_Sa`~5ptjl©�«§ao~�a�ps£�wlvt¥%}Cj�a`_SwV~Ch`¨ � _Swlvtaohi�§_S��«�a
jl~C} a �*y`�§aX~Vp piw�wl«ªh�\�jZ�la.©Da`aX~ }naXhi���l~�a�}
ptw
_SwV~��®ptwlv0~�a`ps£¤wVvi¥nhqjl~C}¦viaX��wVv�p�hGpt\�a#jlyzptkCj�«�~�a`ps£¤wVvi¥¡h�ptj/ptkChd�§~%\�k�_#j�~n° vtaXjl}Cj�©�«�a� ¢wVvi_#j/pd«§��¥la
~5ptwl�±�n~�a`pi��vtwl©Dal¨�¯GpiwV� � >"!±�ªhGjSh���_S��«�al�� ¢vta`a�j�~�}o�Dwlviptjl©�«§adptvtj�³#y�_SaXjVh�k�vta`_SaX~VpGjl~C}o_SwV~��®ptwlvt�§~C�
ptw�wl«O¨%���_S�§«ªj�v piw9pi\�a#�G~��§m piwV� piw�wl«¤pi\�j/p vta`�Dwlvipth���vtw�y`aXhth�a�h$�¤u%� kChtj��Val��~Vptwl� �ª}naX~Vpt�®´�aXh pi\�a
\CwVh�pth�pi\�j/pG£�a`vtady`k�vivta`~5pt«§r.k�h���~��S_SwVh�p]wl �pt\�a�jZ�/j���«�jl©�«�a�~�a`ps£¤wVvi¥#vtaXhthiwlk�v�y�a�h`¨
{¡w5hsp�w� �pt\�wVhia.ptw5wV«�h�}nw¦~�w�p�rla�pSh�kC����wVv�p���u��n�&� �'!]£�\���«§a
�§~�h�wV_�a
y`jlhiaXh w �*a`v�h�j9_S�§~���_#j�«

hik����DwlvipS ¢wlv�pi\C��h#�Cviwlpiwny�wV«A��~Ca�m�p+eda`~�aXvtj�pi��wl~���~Vpta`vt~�a�p#©CjVh�a�} wV~ ��u��n�%\CjVhS©�aXa`~ }naXhi�§�V~�aX} piw
hiwl«��la�pi\�aSjly�pikCjl«Tjl}�}nvtaXhthi�§~��
��vtwl©�«�a`_ j�~�}9wV©nptjl�§~|�Dw�pta`~5pi��a`«�jV}�jZ�/j�~5ptjl�la�hG_#j���~�«�r¡�§~9´Ca`«ª}�hd«§��¥la
_SwV©��§«��§psrl��hiaXy`k�vt�®psr|wVv �5kCj�«��®psr¦w� �h�aXvi���ªy�a�h`¨#u!wlvipi��~��N~�a`ps£¤wVvi¥|_SwV~��®ptwlvt�§~C�optw5wV«�h���h ~CaXy�a�hihtj�vtrNpiw

u
vxw1y z�{�|�{



� ��������% ����������� �p(#�����1�/�1�	��
 % �!.$�������`��	��:1�

jVhihik�vta�pt\�a�h�_Sw�w�pt\�piv�j�~�h��§pi��wl~�piw0��u��n��¨��¤k�p!�Dwlvipi��~���pi\��ªh!¥��§~�}�wl �j����C«§�ªy`j�pi��wl~Ch�~�aXaX}�h�_Swlvta¤a �DwVv�p
pt\Cj�~.hi��_��C«§aqy`«§��a`~5p��/hia`vt�la`vTjl����«���yXj/pi��wl~�hT£�\�a`vta�wl~C«§rSh�wny�¥Va�pth!~Ca`aX}�ptw�©DaG_Sw�}��®´Ca�}�piw�©DaG��vtw�ptwny�wl«
��~C}naX��aX~C}naX~Vpipiw «���h�piaX~Spiw ��u��n� jl~C}���u���� � Z !*y�wV~�~�aXy�pi��wl~ChX� ��u��n���ªhT~�wlp�wl~�«�r yXj�vtvir���~��0j�~Sa�m�piaX~C}na�}
jV}�}nvtaXhth���~�� hty�\�a`_SaV�G©�knp��®p�w �*a`v�hoj «�w�p�w�  ~�aX£6h�aXvi���ªy�aXh
j�~C} ��viwlpiwny�wV«�h�� �d¯���n��� �lf��¤u��n���
� ��{|u��n����¨§¨�� jl~C}²j�«ªh�w¡~�aX£ ¥���~C}�h�w� �jl}�}nvtaXhthiaXh��
	Q�§~C¥¦«�wny`j�«O��hi�§pia.«�wny`j�«O��jl~�r�yXjlh�p���¨
{¡wV~��®ptwlvt�§~C�
jl~ ��u��n�¦a`~����§vtwl~�_SaX~Vp���hS}n� �*a`vta`~5p pt\Cj�~�j�~ ��u����¦aX~5����viwV~�a`_SaX~Vp��§~�h�aX�laXvtjl«=£]jZr�hX¨ {¡wlvta`w/�Va`v��
_SwV~��®ptwlvt�§~C��jl����«���yXj/pi��wl~�h�hi\�wVk�«�}
©Da�jZ£�jlvia�w� Qpt\�a�y�\Cjl~��la�h¤©Da�ps£�a`aX~
��u=�5�#jl~C}o��u=����ptwS_�wV~��§piwlv
a`³.y�a`~5pt«§r�j�\�r�©�vi�ª} wlv!~Cj/pt�§�Va¤��u=���d~�a`ps£¤wVvi¥*¨Q[�w0_Swl~��§piwVv!jl~C}�j�~Cjl«§rnhia=��u��n�d~�a�ps£�wlvt¥nh�pi\�a�y�\�wV��y`a
�ªhTptw�}naX�la`«�wl�#~Ca`£�j����C«§�ªy`j�pi��wl~Ch=wlv��Dwlvipi��~���a`m��ªh�pi��~���wl~CaXhTptw�hik����Dwlvip=��u��n��¨T[]\�aqy`k�vtviaX~Vp�y`jlhia]piw
aX~�\Cjl~Cy�a0pt\�a ~5piwl�� ¢v�j�_Sa`£�wlvt¥#£�a�}naXy`��}na�}��§~¡wVvt}naXv�piw.hik����DwlvipG��u��n�#}na`���ªy�aXhX�CjV}�}n��~��Spi\�a ��u=���
a`m�pia`~�h���wl~Ch¤j�~C}.via �VkC�§vta`_Sa`~5p�h`¨![]\��ªh�}�w�y`k�_Sa`~5p¤�ªh= ¢k�v�pt\�a`v�h�pivtkCyzptk�vtaX}#jlh= ¢wl«�«�w/£Gh� �aXy�pi��wl~o���l���laXh
jl~9w/�Va`vt�5��a`£,wV~9~5piwV�¦j�~�}9�§pth� ¢k�~Cy�pi��wl~Ch0~Ca`aX}�aX}¡ptwN©�a���wVv�ptaX}9piw���u��n��¨ naXyzpt�§wV~�>
��vtaXhia`~5pthd��~
}�a�ptjl�§«�pi\�a�_SwVh�p=hi�§�V~��®´Dy`j�~5p�_Swn}n�§´�y`j�pi��wl~Ch�pt\Cj/p�\CjV}na]piw ©DaG_#jl}�a]piw0pi\CaGh�wVk�vty`a�y�wn}nal¨���~#h�a�yzpt�§wV~
��£�ad}na�hiy`vi��©DaXh]j�~
a�m�j�_S��«�a�wl ±pi\Cadk�pi��«§� dXj�pi��wl~�w� Q~5piwV�optw _SwV~��®ptwlv�j�~
��u��n���C«�j�p� ¢wlvt_N¨ ��~�h�a�yzpt�§wV~
� £�a0��via�h�aX~5p�hiwl_Sa y�wV~Cy�«�kChi�§wV~Ch]j�~C}
 ¢knptk�vG£�wlvt¥nh`¨
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¯GpiwV� � ¯Ga`ps£¤wVvi¥�[q¬�u ���ªhqjl~¡wl�Da`~n°�hiwlk�v�y�a�hiw�  ps£]j�vta j�����«��ªy`j/pt�§wV~ � �"!!}naX�laX«§wV��a�}�jl~C}N_#j���~5ptj���~�a�}
©�r 	±k�y`j ��a`vt�!£�vi�§p�pta`~¦kCh���~��opi\�a �M«ªj�~��VkCj��Va�jZ�/j���«�jl©�«§a� ¢viaXa wl ¤y�\Cj�vt�la kC~C}na`vdpt\�a7e0¯ � ��k�©�«���y
«��ªy�a`~�h�aV¨!���_S�§«ªj�v�ptw�pt\�a �G~��§m�ptwl� piw�wl«5pt\Cj/p�vta`�Dwlvipth���vtwny�aXhthiaXh �¤u%� kChtj��laV�Zpi\�a�jlknpi\�wVvth�~�aXaX}na�} j
hi��_��C«§a¤piw�wl«�jl©�«�a=ptwdvta`�DwlvipQpt\�a]~�a�ps£�wlvt¥dpiwV� kChia`v�h �¢\�aX~Cy�a�pt\�a�pia`vt_ ~5piwV� �Q ¢wlv �5k���y�¥�«�r ��}�a`~5pi�§ ¢r��§~��
pt\�wVhiaq\CwVh�pth¤pi\Cj�p�£�a`vta�y`k�vtviaX~Vpt«§rSkChi��~�� _Sw5hsp]w� ±pt\�a0jZ�Zjl�§«ªj�©C«§a�~�a�ps£�wlvt¥Svia�hihiwlk�v�y�a�h`¨�[]\�a0y�k�vtviaX~5p
�Va`v�h���wl~
w� T~5piwV�
 ¢a�j/ptk�via�h]©�wlpi\|y`wl_S_#j�~C}�«��§~�a�jl~C}�£¤aX©n° ©CjlhiaX}
kChia`vG��~5pia`vi  jly`aXhX��j�~C}��ªhGjZ�/j���«�jl©�«�a
wV~
©Dw�pt\ �q¯G��� jl~C}����§~ >V� ��«ªj/p� ¢wVvi_#hX¨ ¯GpiwV�o ¢wny�k�h�a�h]wl~ �

� piv�j/³.yd_SaXjlhik�vta`_Sa`~5p

� piv�j/³.yd_Swl~��§piwVvi��~��

� ~�a�ps£�wlvt¥#wl��pi��_�� dXj�pi��wl~¡j�~�}o��«ªj�~C~��§~C�

� }na�ptaXy�pi��wl~Nw� !~�a�ps£�wlvt¥.hiaXy�kCvi�§psr#���§wV«�j�pi��wl~Ch
[]\�a ~Ca�m�pqh�a�yzpt�§wV~�}na�hiy`vi��©DaXh�pi\Ca ~Vptwl�Nj�v�y�\��§piaXy�pik�vtal¨
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[]\Ca�~5piwl�|jlvty�\C�®ptaXyzptk�vtad�ªhq}�a`���ªyzptaX}¡��~|���§�Vk�via���¨§bV¨�¯�piwV�¡��hq©CjlhiaX}�wV~Npi\�vta`a�«ªjZrlaXvth �Tpt\�a�hi~��®³#~��

Report Engine

Packet Analyser

Packet Sniffer

���§�Vk�vta ��¨§b �!~Vptwl�Nj�v�y�\��§piaXy�pik�vta

«ªjZrlaXvX���CjVy�¥la`p]jl~C}N}�j/p�j�jl~Cj�«�rnh���~���«�jZrVa`v�j�~�}.pt\�a viaX��wVv�pt�§~C� «ªjZrlaXvX¨
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[]\C��h�y`wl_S�Dwl~�aX~VpT�ªhT©CjVh�a�}�wV~ pt\�a�«��§©��*y`jl��� ['!�«§��©�v�j�vtr�k�~C}naXv�j �G~��§m�jl~C}���«ªj/p� ¢wVvi_�°�h��DaXy`�®  y��CjVy�¥la`p
yXj��nptk�vta#«§��©�v�j�vtr¡ ¢wlv w�pi\Ca`v�wV��aXvtj�pi��~��¡h�rnh�pia`_#h�«§��¥la#£���~��*y`j��² ¢wVv�£���~C}nw/£GhX¨�[]\�a#��jly�¥la`p�h�~C� �*a`v
hik����DwlvipthS}n� �*a`vta`~5p.~�a�ps£�wlvt¥²�§~5pta`vi  jly�a�psr��DaXhS��~Cy�«�kC}n��~��²u�u�u!����pi\�aXvi~�a`poj�~C}�[�wl¥laX~ e���~�� j�~�}
jl«§«�w/£Gh.yXj��nptk�via�}��Cjly�¥Va�p.ptw ©�a|´C«®pta`vtaX}�©Da� ¢wVvia¡©Da`��~�� ��viwny`aXhth�a�} ©�r pi\�a¦j�~Cjl«§rnhia`v�¨M�Cwlvo��u=���
~Ca�ps£�wlvt¥�h�£¤a�~�aXaX} ptw¦yXj��nptk�via��CjVy�¥la�p�h�£��§pi\ psr���a�� �"! � # � $"% �'&'()%"*,+.-0/21,3"+24 4*¨Q[]\��ªhSy`j�~ ©�a
}�wl~�ad©�r#kCh���~���pi\Ca ��u=��� � !�´�«®pta`v�  jly`�§«��®psrow� Q«��§©*y`jl�optw�yXj��nptk�vta�wV~�«§ro��u��n���CjVy�¥la`pth¤wlv]wl~
£��®pt\��§~
pt\�a�j�~�j�«�r�hi��~�� «ªjZrlaXv]©5ro\Cj�~C}�«§��~��Swl~�«�r#pt\�a�y�wVvia�h��Dwl~C}��§~�����u��n�S�CjVy�¥la�p�h`¨
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[]\Ca���jly�¥la`p!jl~Cj�«�rnh�aXv!��viwny`aXhth�a�h�wV~�a]�Cjly�¥Va�pTj/p�j�pi��_Sal¨ � y`y`wlv�}n�§~C�Gpiw ��~n ¢wVvi_#j/pt�§wV~ jl~Cj�«�rnh�a�}  ¢vtwl_
pt\�a���jly�¥la`pG\�aXjV}na`v��C\CwVh�pq�§~� ¢wlvt_Sj�pi��wl~Ch�j�vta k��*}�j/ptaX}�¨d[]\���hq�§~� ¢wlvt_Sj�pi��wl~|h�piwVvia�}
��~9j#«ªj�vt�la \�jlhi\
p�j�©�«�aG£�\�w5h�a�¥laXr �ªh�� [ ©��§p�\Cjlvt}�£�jlvia�{ � ��jV}�}nvtaXhth`¨;�=jly�\#aX~5pivtr�y`wl~5ptjl�§~Ch¤h�aX�laXvtjl«Cy�wVk�~5pia`v�hTpt\Cj/p
¥Va`aX�Spiv�jly�¥�w� �pi\Cad}�j�ptj�hia`~5p��ZvtaXy�aX�§�VaX}�©�r�pi\�a�\�wVh�pX�nh�piwlvtaX}#jVy`y`wlv�}n�§~C�0piw�pt\�a0h�k��C��wVv�ptaX}S~�a`ps£¤wVvi¥
�Cviwlpiwny�wV«�h �A[ �¤u � ����u!��� ��{¡u=���C�D¬0�u=�C�5>���u��s{ �z¨*��wlv�a�jly�\N��u��CjVy�¥la�p���pi\�a j�����vtwl�Cvi�ªj/pta���vtw�°
ptwny�wl«�y`wlk�~5pta`v0��h0kC�D}�j�pia�}�¨#{¡wlvta`w/�Va`v��D~5ptwl�%\Cj�~C}�«§a�h���uM ¢v�j��V_�aX~5pthX¨ ��\�aX~9pt\�aS´Cv�hsp0 ¢v�j��V_�aX~5p
�ªhda`~Cy`wlk�~5pta`vtaX}��D ¢v�j��l_SaX~Vpd�§~� ¢wlvt_Sj�pi��wl~¦��h0h�piwlvtaX}|�§~¦pi\�a�\CjVh�\9ptj�©C«§aV¨���v�j��l_SaX~Vp0��~n ¢wlvt_#j/pi��wl~9��h
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vta`_Sw/�VaX}Njlh�h�w�wl~|jVhGpt\�a�«ªjlh�pq ¢v�j��V_Sa`~5pq\CjVhG©Da`a`~9via�y�a`���la�}�¨q�Cwlvq��u=���C�D ¢vtjl�l_Sa`~5pth�j�vta�}na`piaXy�pia�}
pt\�vtwlk��V\¡pi\�a���vtw�ptw�y`wl«�psr���a�£�\��ªy�\¦hi\�wlk�«ª}¡©Da ()% % # � � � &�� #������ �
	"� -��
�*¨0[]\Ca \�w5hsp0a`~5ptvir¡j�«ªhiw
y`wl~5ptjl�§~�h�jS«��ªhspGwl Qpi\Ca \�wVh�p�� hGjly�pi���la [ �¤u�y�wV~�~�aXy�pi��wl~ChX¨'fGaX~Cy�a �§ �pt\�a vtaXy�aX�§�VaX}
�Cjly�¥Va�p��ªh�j�[ �¤u
��jly�¥la`pX�5pi\Ca`~�pi\�a \CwVh�pq[ �¤u y`wl~�~CaXyzpt�§wV~
«��ªhspG�ªh]k��*}�j/ptaX}�¨

�������� � ����� ���,��
9� ���������

¯GpiwV�¦jly�pthdjlhdjo}�jla`_Swl~9£��®pt\%jl~|a`_ ©�a�}�}naX}9\5p�pi�²hia`vt�la`vGpi\Cj�p0jl«§«�w/£Ghqvta`_Swlpia�k�h�aXvthqpiw�j�~Cjl«§rnhia
ptvtj�³.y=h�ptj/pt��h�pi�ªy`hQpi\CviwVk��l\�j�£¤aX©�©�vtw/£Gh�aXvX¨±�Cwlv�aXjVy�\�via �5k�aXh�pX��pi\Ca�hia`vt�laXvQ}nr�~Cj�_S�ªy`jl«§«�r y�vtaXj/ptaXhQ£¤aX©
��j��la�h¤jl~C}�h�aX~C}�h¤pi\�aX_ piw�pt\�a0kCh�aXvX¨![]\�a h�ptj/pt��h�pi�ªy`h]hi\�w/£�~o©�rSpt\�a0£¤aX©
_Swn}na0j�vtaqpt\�ad ¢wl«�«§w/£���~�� �

� ��u _�k�«§pi�ªy`jVhsp�¨
� fGw5hspG��~n ¢wlvt_#j/pt�§wV~±¨
� [Qv�j/³.y 5p�j/pi�ªh�pi�ªy`hX¨
� �¤k�vtviaX~Vpt«§r
jlyzpt�§�Va [ �¤u hiaXhthi�§wV~Ch`¨
� ��u �Z~Cwl~n° ��u u�viwlpiwny�wV«±}n�ªhsptvi��©�knpt�§wV~±¨
� 	±wny`jl«±h�kC©�~�a�p�ptvtj�³.y�_#j�pivt�®m�¨

� ¯Ga`ps£¤wVvi¥ ��w/£Gh`¨
� 	±wny`jl«�~�a�ps£�wlvt¥#kChtj��Val¨

[�wSh�k��C��wVv�p]pi\Cad��u=������vtw�ptwny�wl«Dpt\�a0viaX��wVv�p]a`~��V�§~Ca� ¢kC~Cyzpt�§wV~Ch]~�a`a�}�h�piw�©Da _�wn}n�§´Ca�}.ptw p�j�¥VadyXj�vta
wl Qpt\�a ��u��n�#jl}�}�via�hihiaXhX¨

�
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[]\Ca`vta0jlvia�ps£�wSy`«�jVhihiaXh�wl ���~n ¢wlvt_#j/pt�§wV~opt\Cj/pqyXj�~�©�a vta�ptvi��a`�VaX}# ¢vtwl_ ~Vptwl� �

� ¯Ga`ps£¤wVvi¥#ptvtj�³.y�_Sa�jlhik�viaX_Sa`~5pX¨
� ¯Ga`ps£¤wVvi¥#ptvtj�³.y�_SwV~��®ptwlvt�§~C�C¨
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[]\�a�ptvtj�³#y _SaXjVh�k�vta`_SaX~Vp0y�wV~Ch��ªh�pthd�§~%_SaXjVh�k�vt��~��.pt\�aS~�a�ps£�wlvt¥N©Cj�~C}�£���}�pt\¦k�pi��«§�ªhij�pi��wl~¦wl~¦j
«�wny`jl«C~�a`ps£¤wVvi¥*¨ ��wlpi\Spi\CaGpiwlptjl«�~�a`ps£¤wVvi¥ ©Cj�~�}n£���}npi\.knpt�§«�� dXj/pt�§wV~.j�~C}.�§~C}��§���ª}nkCj�«�\�wVh�p¤©�j�~C}n£��ª}�pt\
k�pi��«§� dXj�pi��wl~ j�vtaSpiv�jly�¥VaX}¦©�r%jl~Cj�«�r#d`��~���pi\�a.��jly�¥la`pth wV~²pi\�ao~�a�ps£�wlvt¥*¨ fGaXvia
j�vta.h�wV_�a#aX«§aX_Sa`~5pth
pt\Cj/pqjlvia�piv�jly�¥VaX}o©5ro~Vptwl� �

� ��j�ptj¡vtaXy`a`���la�} ��pt\�a.~5piwV� j����C«§�ªy`j�pi��wl~²piv�jly�¥nh \Cw/£ _ kCy�\ }�j�ptjN�ªh�vtaXy`a`���laX}%©�r%aXjly�\²\�w5hsp
��}�a`~5pi�§´CaX}�wV~
pt\�a ~�a`ps£¤wVvi¥ �¢pi\�a�}na�hspt�§~�j/pi��wl~�\�w5hspGjl}C}nvia�hih��z¨

� ��j�ptj¦h�aX~Vp �Spi\�a
~Vptwl� jl����«���yXj/pi��wl~ jl«�hiw¡ptvtjVy�¥�h pi\�a�h�aX~C}n��~��9\�w5hsp�j�~C}²pt\�a.psr��Daowl �}Cj/ptj
h�aX~5p¤©�rSaXjly�\o\�wVh�pX¨ []\��ªh� ¢a�j/pikCviadj�«�«§w/£Gh¤jl}n_S��~���h�piv�j/ptwlvTptw�hia`aq£�\���y�\
\�wVh�pth¤j�vta�hia`~C}��§~���pi\�a
_SwVh�pq}�j/p�j wV~opt\�a ~�a`ps£¤wVvi¥*¨

� ¯Ga`ps£¤wVvi¥opi\�vtwlk��V\���knp ��pt\�a�~�a`ps£¤wVvi¥#pt\�vtwlk��V\���knpq�ªhG}n�ªhi��«�jZrVaX}�kChi�§~C�#�lv�j���\ChX�Chi\�w/£���~��Spi\�a
jZ�laXvtjl�laq~Ca�ps£�wlvt¥#«§w5jl}�j/pG}n� �DaXviaX~VpG�Dwl��~5pth]wl �pt�§_Sal¨

�Cwlv pt\�a#��u��n�Nh�k��C��wVv�p��±pi\Ca.~�a�ps£�wlvt¥Npiv�j/³.y�_SaXjVh�k�vta`_SaX~Vp0 ¢k�~�yzpi��wl~²~�aXaX}�h piw¡_SaXjVh�k�vta�pi\�a
��u=��� ptvtj�³#yd©�r
jl~Cj�«�r#d`��~��Sj�«ªh�w���u��n�S�Cjly�¥Va�p�h�jl~C}
k��D}Cj/pia�}�aX}n�ªy`j�piaX}
ptvtj�³#y0y`wlk�~5piaXvthX¨
[]\�a�ptvtj�³#y=_Swl~��§piwVvi��~��G ¢kC~Cyzpt�§wV~ ��vtw/����}�aXh��§~n ¢wVvi_#j�pi��wl~�wV~�pi\Ca¤psr��Da¤wl �piv�j/³.y=pi\Cj�p��ªh!��vtaXhia`~5pX¨

[]\Ca� ¢wV«§«�w/£���~��S�§~n ¢wVvi_#j�pi��wl~Ch]j�vta0��vtw/�5�ª}na�}.©�r.pt\�a ~�a�ps£�wlvt¥#_Swl~��§piwVvi��~��  ¢k�~Cy�pi��wl~ �

� 5ptj�pi�ªhspt��yXh� []\�a`r9hi\�w/£ \�w/£�_ kCy�\%piv�j/³.y�w� �j�hi�DaXy��§´�y�psr��Da#\Cjlh0©Da`aX~ h�aXa`~%©5r¦~5piwl�Q��jlh
£¤aX«§«�jlh!��~C}n�ªy`j/pt�§~C�d£�\C��y�\�\�wVh�pth!\�jZ�la]��vtw�}�kCy�a�}�pt\�aG}n� �DaXviaX~Vp!psr��DaXhTwl D~�a`ps£¤wVvi¥0ptvtj�³.y�¨ []\���h
�§~�y�«�kC}na�_�k�«§pi�ªy`jVhspdpiv�j/³.y��*��~n ¢wlvt_#j/pt�§wV~|j�©Dwlknp0�Cjly�¥Va�p�hqy`jl�npikCvia�}¡©�r¡~Vptwl�±�*\�w5hsp0hsp�j/pt��h�pi�ªy`h
j�~C}N}nwV_#j���~Ch`¨

� ��u�piv�j/³.y �=pt\�a�~5piwV�|j�����«��ªy`j/pt�§wV~¡_Swl~��§piwVvthGjl«§«Qpiv�j/³.y hia`a`~¡wV~Npi\�a ~�a�ps£�wlvt¥o��~5piaXv�  jVy�a�j�~�}
}n���5�ª}na�h �®p �§~5piwNpt\�vta`a.y`j�piaX�lwlvt��aXh ��vta`_Sw�ptaSpiw¡«�w�yXj�«O�Q«�wny`j�«!ptw¡viaX_Sw�pia.jl~C}%«§wnyXj�«!piw¡«�wny`jl«A¨
��\�a`vta «�w�yXj�«�vta`��vtaXhia`~5p�pi\�a _#jVy�\��§~CaXh]wl~
pi\Ca «§wny`jl« 	 � ¯ j�~C}
viaX_Sw�piadpt\�a wlknp�h��ª}na wV~�aXhX¨

� ��u²��viwlpiwny�wV«�h �±~5piwV� ¥Va`aX�ChThsp�j/pt��h�pi�ªy`h� ¢wVvTaXjly�\ ��vtw�piwny`wl«�£��®pt\���~Spi\�a]��u²�Cjly�¥Va�p��lh�k�y�\�jVh�[ �¤u
j�~C}�� �qu!¨ �¤jly�\²��u j�����«��ªy`j/pt�§wV~²��hdptvtjVy�¥laX}9piw¡}na`piaXvi_S��~�a#£�\��ªy�\%\CwVh�pth j�vtaSkChi�§~��¡�§p�j�~�}
\�w/£ _ kCy�\�piv�j/³.yd�®pG\�jlh]�laX~�a`v�j/ptaX}�¨

[]\Ca¦_Swl~C�®ptwlv
 ¢k�~Cyzpt�§wV~ ~�aXaX} piw ptvtjVy�¥ ��u��n� j��C��«§�ªy`j�pi��wl~Ch�jlh
£�a`«�«dkC�D}�j�pia²hsp�j/pt��h�pi�ªy`ho ¢wlv�pi\C��h
�Cviwlpiwny�wV«A¨
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pt\5k�h`�Tj�«�«=_SwV~��®ptwlvt�§~C�|��vtw�y`aXhth���~��¡}nwV~�a# ¢wlv�pi\�a
��u����|��vtw�ptw�y`wl«�~Ca`aX}Ch piw9©�a
��wVv�ptaX}% ¢wlv�pi\�a
��u=������vtw�ptwny�wl«±jVh�£¤aX«§«Qhik����Dwlvip�w� �pi\�a «ªj�vt�laXv�jV}�}nvtaXhth¤´C«§a�}�h��ªh�vta��5k���via�}�¨
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��~�pt\���h�y�\�j��npta`v�£�ad�Cviw/���ª}nadpi\�a�}na`ptjl�§«ªh]w� �pi\�a a`m5pta`~Chi��wl~Ch]��vtw/����}�aX}opiwS~5piwl�
 ¢wlv���u=���#hik����DwlvipX¨

� 	�� � � ����	��Q�!1 =��1
����	
��~0pt\�a�´�vth�p�h�ptj��Va�w� n�Dwlvipi��~��G~5piwV�0piwG��u=��� � �'!O� £¤a=\CjZ�la=}�a�´C~�a�} j�~ ��u|��~C}naX��aX~C}naX~VpT}�j�ptjGh�pivtkCyzptk�vta
ptwovta`��vtaXhia`~5pGaX�®pt\�a`vd��u��owVvq��u��n�
jl}�}nvtaXhthiaXhX¨G[]\�a }na`´C~��§pi��wl~|wl Tpi\�aSh�pivtkCyzptk�via y`j�«�«�aX}TfGw5hsp � }�}nv
�ªh�pi\Ca0 ¢wl«�«§w/£���~��C¨
p5r!��a�}TaC  h5pnvnk]y�p \�w*h�p � }�}Qv��
k
	�� ~±p \�w±h/pl�qj*_9��«sr��
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� f�w�h`p � }Q}�v��
[]\C��hSh�pivtkCyzptk�via�kChiaXh pi\Ca
´�a`«ª} \�w5hsp��Cj�_S��«§r²ptw%hi�DaXy��§ ¢r pt\�a¡jl}�}nvtaXhth�  j�_S�§«�r w� qpi\�aNvta`��vtaXhia`~5pia�}
jV}�}nvtaXhth`¨ []\��ªh�´Ca`«ª}Nh�\Cwlk�«ª}N©�a��
�'&'( 	"� �S ¢wVvG��u����#wlv �
�'&'( 	 � �,+  ¢wlv���u��n�C¨ �%a \CjZ�la _Swn}n�§´CaX}Njl«§«
~5ptwl�|}�j�ptj#h�pivtkCyzptk�via�h�pt\Cj/pqk�h�a�}������������ �"! &�#�$�$%�S ¢wVvq��u�������piw.pi\�a ~�a`£,��u ��~C}naX��aX~C}na`~5p�}Cj/ptj
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h�pivtkCy�pik�vta fqwVh�p � }�}�vX¨=�wV_Sa�kChia� ¢kC«±_#jly�vtwVh¤\CjZ�Va�©Da`aX~N}�a�´C~�a�}.ptwSaXjlhi��«§rojVy`y`aXhth=�/j�vt��wlkCh]jl}C}nvia�hih
´�a`«ª}�h]w� �pi\��ªhGh�pivtkCyzptk�vtal¨
� }=aD ��z~¤a �X�!� � }!}�v�a�h�h j*}�}�v�¨�	�\�w±h/p��X�!� � }!}�v�a�h�h
� }=aD ��z~¤a �X�T� � }!}�v�a�h�h j*}�}�v�¨�	�\�w±h/p��X�T� � }!}�v�a�h�h
� h�a`p�w� � ¢kC~Cyzpt�§wV~Ch�\�jZ�la.j�«ªhiw¡©�aXa`~ £�vt�®pipiaX~  ¢wlv \Cj�~C}�«§��~��¡pt\�ao~�aX£&jl}�}�via�hih�h�pivtkCy�pik�vtal¨|[]\�a�h�a
 ¢kC~Cyzpt�§wV~Ch�a`~�j�©�«�a y�vtaXj/pt�§~C�C�ny�wV�5r���~��#j�~C}�y�wV_S�Cj�vt�§~C� ��u ��~C}na`�Da`~�}na`~5p�jV}�}nvtaXhth�a�h`¨
kT~�hl���±~TaC}�h5\=w�v5p&j�}�}*vXy/_�� �1f�w�h`p � }±}�v��TjD}Q}Qv5bS� f�wDh�p � }±}�v��¤j*}�}�vl� �
f�w�h`p � }±}�v��=j*}�}Qv�y5��r ��f�w�h`p � }±}�v��¤}!hZp�� f�wDh�p � }±}±v��qh�v�y �
kT~�hl���±~TaC}�h5\=w�v5p j*}�}Qv/��kQp ���z~=p3 �j�_%��«ir�� f�wDh�p � }±}±v��¤}!hZp#� ��w±�i}��Gh�v�y �
kT~�hl���±~TaC}�h5\=w�v5p jQ}�}�vV~�k=«i« �1f�w�h`p � }±}�v��=j*}�}Qv �
kT~�hl���±~TaC}�h5\=w�v5p3jT}]}�vn Zk]«�« �1f�w�h`p � }±}�v��=j*}�}Qv �
��~ pt\�a=~Ca�m�p�h�ptj��Va�w� nwVk�vQ£�wlvt¥q£�a�\CjZ�VaT_�wn}n�§´Ca�}0pi\�a¤wl�Da`v�j/pt�§~���a`mn��h�pi��~��� ¢k�~�yzpi��wl~�h±ptwqh�kC����wVv�p

��u=���C¨ ����vth�pX�l£¤a�\CjZ�la�«�w�yXj/ptaX}  ¢kC~Cyzpt�§wV~Ch!pi\�j/pTkChia���u=�5�0jl}C}nvia�hihiaXh!jVh���j�v�j�_Sa�pta`v�hQwVv�£�\C��y�\�\Cj�~�}n«§a
pt\��ªh�¥��§~C}
w� Tjl}C}nvia�hihiaXhX¨ �¦a \CjZ�Va�_Swn}n�§´CaX}Njl«§«�pt\�aXhiad ¢k�~Cy�pi��wl~Ch]ptwS©�a ��u��Va`v�h���wl~
�§~C}�a`�Da`~C}naX~5pX¨
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[]\Ca �CjVy�¥la`pd��vtwny�a�hihi�§~C�. ¢k�~Cy�pi��wl~�� �� ��� ��� (�� %����#��h�pi\CaSy`wlvta wl �pi\CaSjl~Cj�«�rnh���~��opiv�j/³.y�«ªjZrlaXvX¨ � p
}�aXy�wn}na�hS��u �Cjly�¥Va�p�h�jl~C}�k��*}�j/ptaXhSpt\�a¡viaX«�j�pia�} ~�a`ps£¤wVvi¥ �§~n ¢wVvi_#j�pi��wl~ChX¨rfGwVh�pth.�§~n ¢wVvi_#j�pi��wl~���h
h�piwVvia�}N�§~%jo«ªj�vt�la�\Cjlhi\¡ptjl©�«�al¨ []\��ªhGp�j�©�«�a �ªh�k��D}Cj/pia�}|©�r|j�~�j�«�r�hi��~��.aXjVy�\¡�Cjly�¥Va�pd\�aXjV}na`v�¨d[]\C��h
 ¢kC~Cyzpt�§wV~|£�jVh�a�m�pta`~C}na�}Npiw
��vtw�y`aXhth���u��n�.��jly�¥la`pth�\CaXjl}�a`v�hGj�~C}|�CjZr�«§w5jl}�¨�[]\�a�hijl_�a�\Cjlhi\Nptjl©�«§a
y`wl~5ptjl�§~�h�~�w/£ ��©�wlpi\ ��u��n�Gjl~C}d��u����G\�wVh�pth±�§~n ¢wVvi_#j�pi��wl~±¨�[]\���h±\Cjlhi\0ptjl©�«§a=��h�k�h�a�}0©5r�pi\Ca�viaX��wVv�pt�§~C�
«ªjZrlaXvG ¢k�~�yzpi��wl~�hqptwovta�ptvi��a`�Va��§~� ¢wlvt_Sj�pi��wl~9jl©�wVknp0\�wVh�pthX¨d[]\Ca ��vtwny�a�hihi����u�¥5pq ¢kC~Cyzpt�§wV~9kChiaXhdj�~|��u
jV}�}nvtaXhth�a�h!via�h�wV«§�Va`vT ¢kC~Cyzpt�§wV~±¨T[]\���h� ¢k�~Cy�pi��wl~.vtaXhiwl«��laGjV}�}nvtaXhth�a�hTj�~C}S_#j���~5ptjl�§~Ch¤j�y`jVy�\�aG£�\�aXvia���u
jV}�}nvtaXhth�vtaXhiwl«�knpi��wl~ovia�y�wlv�}�h � _#j�������~���~�k�_Sa`vt��y �/hir5_ ©�wV«§�ªy���u�jl}�}nvtaXhth���j�vtaqh�piwVvia�}�¨T[]\�aqvtaXhiwl«��laXv
 ¢kC~Cyzpt�§wV~o£]jlh�_Swn}n�§´CaX}.piw ©�ad��u ��~C}na`�Da`~�}���j�~C}.via�h�wV«§�VaXh�©Dw�pt\.��u���� jl~C}.��u=��� jl}�}�via�hihiaXhX¨ � «�hiwC�
pt\�a¡vtaXhiwl«��la`vSy`jVy�\�aN��h._�wn}n�§´Ca�} ptw²©�a|��u ��~C}naX��aX~C}na`~�}�¨ []\�a¡~5piwV��jl����«���yXj/pt�§wV~�}na�y�wn}na�hSpi\�a
��u �CjZr�«§w5jl}�ptw
�5j/pi\Ca`vdkCh�a` ¢k�«�«���~n ¢wVvi_#j/pt�§wV~¡ ¢vtwl_ pi\Ca k��C��aXvd«ªjZrlaXvq��vtw�ptwny�wl«ªh �A[ �¤uMjl~C} � �qu ��¨
[]\CaXhia.��vtw�pty`wny�wl«¤j�vta#��u �§~�}na`�Da`~C}�a`~C}�¨|[]\Ca.wl~�«�r²y�wl~�h��ª}na`v�j/pt�§wV~²£�jVh0pi\Cj�p�pt\�a.��u��n�¡��vtw�ptwny�wl«
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yXj�~²a`~�y`j���h�k�«ªj/ptaS_�wVvia�pt\Cj�~²wl~Ca#�CjZr�«§w5jl}�¨
�%a.~�aXaX}¦piw¡«�w�wl¥9j�p pi\�a.wV�npi��wl~%´CaX«�}%��~²pi\�a#��u=���
��jly�¥la`p]piwS�la`p�pi\�a vtaXhi��a�yzpt�§�Vad��jZr5«�wVjV}�¨ �¦a�\CjZ�la0jl}�}
pt\�a�h�kC����wVv�pGwl �pt\�a � ��{¡u��n����b !Q��vtw�ptwny�wl«
£�\C��y�\ y`wl~5ptjl�§~Ch�_�wVvia#_Sa�hihtj��VaXh0pt\Cj�~²pt\�a.� ��{¡u �Cviwlpiwny�wV«T ¢wlv���u��q�C¨|[]\Ca.� ��{¡u��n�¡��vtw�ptwny�wl«
£]jlh]}na�h����l~CaX}
piwSvta`��«ªjly`ad_SwVviadpi\�j�~�wl~�a ��vtw�ptwny�wl«�jl~C}o~Cw�pGwl~C«§r#pt\�a � ��{¡u�wV~�al¨T[]\�a � ��{¡u=���
_Sa�hihtj��VaXh.y`wlk�«ª} y�wV~5ptj���~Ch � f �¤u=��� _SaXhthijl�la�h`�]vta`��«ªjly`a � e�u ��vtw�piwny`wl«O� a`pty�¨ []\CaXhia9_SaXhthijl�la�h
y`wl~5ptjl�§~0kChia� ¢kC«V��~n ¢wlvt_#j/pt�§wV~0 ¢wlv±~�a`ps£¤wVvi¥djl}n_S��~��ªhsptvtj�piwlv�hX¨ �¤k�vtviaX~Vpt«§rV�X£�a�\CjZ�Va�j�_S�§~C�§_#j�«5h�kC����wVv�p
 ¢wVv]pi\��ªh���vtw�ptwny�wl«O��©�knpG��~� ¢knpik�vq£¤wVvi¥#~5piwV�¡h�\�wVk�«ª}o��~��laXh�pi���Vj�piad_Swlvta�pt\�a � ��{¡u��n��_SaXhthijl�la�h`¨

� 	�� (*),+.- ¤���	Q� � �]�!�0������
	 ��� ��'�� ���]7% ��������" $��
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[]\CaTviaX��wVv�pt�§~���«ªjZrlaXv*kCh�a�h�~�a`ps£¤wVvi¥G��~n ¢wVvi_#j/pt�§wV~ y�wl«�«�aXyzptaX}d©�rGpt\�a=j�~�j�«�r�hi��~��]«�jZrVa`v�¨Q�wGj�«�«/pi\Ca�_#j���~
��u=��� hik����Dwlvip��ªh�}nwl~Ca��§~�pi\C��h=«�jVhspT«ªjZrla`v�¨��CwlvTpt\�a�vta`�Dwlvipi��~��0«�jZrVa`vT£�a�\�jZ�la]_Sw�}��®´Ca�}#h�wV_Sa�knpi��«§�§psr
 ¢kC~Cyzpt�§wV~Ch�piw%©�aN��u �§~�}na`�Da`~C}�a`~C}�¨���wVv�a`m�j�_S��«�ao ¢k�~�yzpi��wl~�h� ¢wlvSviaX��vtaXhia`~5pi��~��9��u jl}C}nvia�hihiaXh ��~
y�\�j�v�jlyzpta`v�h�pivt�§~C�Vh! ¢wVvi_#j/p�£�a`vta�_Swn}n�®´�aX}S��~Spi\��ªh�£]jZrl¨ �¦aqkCh�a�}�pi\�aq��u �§~�}na`�Da`~C}�a`~C} � ! �%�'&�! � ��
 ¢kC~Cyzpt�§wV~#piw �§~5piaXvi�Cvia`p¤©Dw�pi\o��u��n��j�~�}#��u���� jV}�}nvtaXhth�a�h`¨ � «ªh�w��V£�a�jV}�}naX}#pi\�ad}n��hi��«ªjZr wl Qhsp�j/pt��h�pi�ªy`h
jl©�wVknpqpt\�a�� ��{|u��n�.��vtw�ptw�y`wl«O¨q[]\��ªhq«ªjZrlaXvG£]jlhG£�vt�§p�piaX~|ptw.©�a���u ~�aXknpiv�j�«O�Dpi\�kChq  jly`�§«��®p�j/pt�§~��opi\�a
�Dwlvipi��~���¨

� 	�� � ���±������"���'��3�
���D�� ��� �`�����]���/� �� (*),+.-�� ��� �!��	Q	Q��	

��~¦pi\Ca ´�vth�p�hsp�j��laV��~5piwl�²hi\�wlk�«ª}|vta�ptvi��a`�Va ��~n ¢wVvi_#j/pt�§wV~¦jl©�wVknp0pi\�aS~�a`ps£¤wVvi¥N��~Vpta`vi  jly`aXhdwl~%£�\��ªy�\
vtk�~�~C�§~���¨ []\�a _#jl�§~¦�§~n ¢wVvi_#j�pi��wl~|ptwo©DaSvia`pivt�§aX�laX}N�ªh�pi\�a#hia�p0w� =��uMjl}�}�via�hihiaXhqw� �pt\���h0��~5piaXv�  jVy�al¨
�Cwlv���u=�5���l£�aGy`jl~�k�h�a]pt\�a �  ��� ��hirnhspta`_  ¢kC~Cyzpt�§wV~#£��®pt\Spi\�a�� ( �
	 � ( �
� 4 4"#��Cj�v�j�_Sa`pia`v!ptw �la`p�pi\�a
jV}�}nvtaXhth�a�h`¨]��wVvq��u��n�C�C��~9h�wV_Sa�h�rnh�pia`_#hq«§��¥la 	Q�§~�knm�pi\C��hq ¢k�~Cy�pi��wl~|}nw�aXhq~�w�pdvia`pik�vt~¡jl}�}�via�hihiaXh�wl 
pt\�a��
�'&,( 	 � �,+�  jl_S�§«�rl¨ �%a�\CjZ�Va�£�vt�§p�piaX~|jSh�rnh�pia`_ }na`�Da`~�}na`~C}N_Swn}nk�«�a0pi\�j/pG��vtw/����}na�h�pi\�a ��u=���
jV}�}nvtaXhth�a�hqwl �j�~�a`ps£¤wVvi¥N��~Vpta`vi  jly`al¨S[]\���h0_Swn}nk�«�a�pivt�§a�hdpiw�via`pivt�§aX�la pi\�a.jV}�}nvtaXhth�a�h�jVy`y`wlv�}n�§~C�.piw
pt\�a wl�Da`v�j/pt�§~C��hirnhspta`_&wV~�£�\C��y�\�~5piwl�N�ªh]vikC~�~���~��C¨
�Cwlv 	±��~�knmo£�a0\CjZ�la0kChiaX}opi\�a ¥Va`vt~�a`«�hik�����«���aX}
´C«�a�� � �  �
��! �%�� ���,& � !��%�,+�piwSwV©nptjl�§~Nj�«§�ªhspGwl 

jl«§«�a`mn��h�pi��~��S��u��n�#jl}�}�via�hihiaXh¤�§~�pt\�a�h�rnh�piaX_�¨ � ~Na�m�j�_S��«�a0w� Qpt\��ªh]´C«�a ��hGhi\�w/£�~
�§~�pi\Ca0ptj�©C«§a9>C¨ ��¨
[]\�a�´Cv�h�p#y`wl«�k�_S~ �ªh�pi\Ca¡��u��n�%jV}�}nvtaXhthSj�~C} pi\�aN«ªjlh�p.y�wl«�k�_S~���h�pt\�aN�§~5piaXv�  jVy�aN~Cjl_�aN�§p#��h

jVhihi���l~�a�}Npiw�¨�[]\�aS«§w�wl�9©Cjly�¥|}naX����y`a���� �� �ªh0j�«ªh�w�«§�ªh�piaX}9©�knp0´C«�a�ptvia�}|©�rNpi\�a#}na`pia�yzpi��wl~¦«§w�wV�¦jlh
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�Q���Q���Q�Q���±�±�±���±�±�±�Q�±�±�±���±�±�±�±�Q�±�±�Q�Q�±�±�Tb%��b [Q� b��F[�� «zw
 �a [Q�Q���Q���Q�Q���Q���Q�Q���Q���±�±�'Z±�� z z �aC©�a�a [Q� [ �����=j ��� [!� a�p�\]b
���*��bn�*� [�[�b! `©/[���� >!�������Q��Z±�� � � `aD©=aDa�[�� [ �!� ��� �T� �T� a�p�\]b
�*���!b��������!b��!b5>��D�n>��*���D�*�`Z*�� X � Za�©�a�a&[T�'[ �!� ��� �T� �T� a�p�\]b
�*���!b����������n>���b��D�n>��*���D�*�`Z*�� X � Za�©�a�a&[T�'[ �!� ��� �T� �T� a�p�\]b

[�jl©�«�a^>C¨§b ������� ; % �c��� ��������	 �� �!( ����; ������ � ����� � ���V�!� ����0
	�% �

�§p0��hq ¢wlvd��u����C��piw�wC¨0[]\��ªhd_�a`pi\�wn}¡_SwVvia aXjlhi��«§r���hdhi��a�y��§´�y�ptw.pt\�a «���~5k�mN¥Va`vt~�a`«��laXvthi�§wV~9�n¨ �C�D©�knp
pt\�a`vta h�aXa`_#h�piw#©Da ~�wS£]jZrSpiw.}nw�pi\C��hG}�a�pia�yzpt�§wV~±¨
��~9pi\�a�~�a�m�p0viaX«§a�jlhia�£�a�£���«§«!��~��laXh�pi���Vj�pia�pi\�a�kChia wl Tpi\�a��DyXj�� � � #�� &
� � ! $ # � �%$��2* �� ¢k�~�yzpi��wl~

ptw9wV©nptjl�§~²pt\�a
��u jl}�}�via�hihiaXh wl qj|~�a`ps£¤wVvi¥¦�§~5pta`vi  jly�aV¨¦[]\��ªh� ¢k�~Cyzpt�§wV~ jl«§«�w/£Gh ~5piwV� piw¦©�a�_Swlvta
�Dwlviptjl©�«�a0}�a`�Da`~C}n��~��#wV~opt\�a ��wVv�p�j�©���«��®psr.wl Qpt\�a �DyXj��N«��§©�v�j�vtrl¨

� 	�� ) ��Q���`�
"���'
�3�G��%� � ����"�� �� 7���� � ) 	��]��+��]� ���(*),+#-

[]\Cao~5piwV� j�����«��ªy`j/pt�§wV~ a`_ ©�wn}n��aXh j f�[�[]u�£�a`© hia`vt�la`v�pi\Cj�p�j�«�«�w/£Gh�kChia`v�h ptw¦y�wV~�~�a�yzp�ptw9~5piwV�
©�r kChi��~��9pt\�aTfq[�[]u ��vtw�piwny`wl«]j�~C} \CjZ�laNj9«�w�wl¥%piw%pt\�aN~�a�ps£�wl¥²©Da`��~��²_�wV~��§piwlvtaX}±¨ �¦aN\CjZ�Va
a`m�pia`~�}naX} pi\�a|y`wl~�~CaXyzpt�§wV~  ¢kC~Cyzpt�§wV~ ptw ©�a¡�Cviwlpiwny�wV«���~C}naX��aX~C}naX~Vp.£�\C��y�\ j�«�«§w/£Gh�pt\�a¡h�aXvi�Va`v�piw
jVy`y`a`�np�©Dw�pi\���u����.j�~�}o��u��n�Sy�wV~�~�a�yzpi��wl~�h= ¢vtwl_ £¤aX©�y`«§��a`~5pthX¨�[]\�a hia`vt�la`v]kChiaXh�pt\�a0~�a�ps£�wlvt¥ � u=�
��~C}naX��aX~C}naX~C}���viwlpiwny�wV«]piw²vtaXhiwl«��laNjl}�}nvtaXhthiaXhSj�~C} wl�Da`~�pt\�a¡«§�ªh�pia`~C�§~�� hiwny�¥la�p�¨ �¦a¡\CjZ�Va
k�h�a�}
pt\�a#_#j���~%ps£¤w¡h�ptj�~�}�j�v�}| ¢kC~Cyzpt�§wV~Ch �la`ptjV}�}nvt�§~n ¢w¡jl~C}9�Va�pt~Cj�_Sa`��~n ¢w�piw¡��~��§pi�ªj�«�� dXaSpi\�a#£�a`© hia`vt�laXv
hiwny�¥la`p#j�p�ptvi��©�knptaXhX¨ []\�a�h�aN ¢k�~�yzpi��wl~�h.j�vtaN��viwlpiwny�wV«®° ��~C}na`�Da`~�}na`~5poj�~�}�jVy`y`a`�np�hS©�wlpi\���u���� j�~�}
��u=��� jl}�}�via�hihiaXhX¨ ��\Ca`~o«ªj�kC~Cy�\���~���~5piwV�.pt\�viwVk��l\.pi\�a0y�wV_�_#jl~C}.«��§~Caqpt\�a�k�h�aXv�y`wlk�«ª}ohi��a�y��§ ¢rSpi\�a
jV}�}nvtaXhth�  jl_S�§«�r�� �
�'&'( 	"� ��wlv �
�'&,( 	 � �,+ �Twl~�£�\���y�\opi\�a�hia`vt�laXv=£���«§«Q«§�ªhspta`~�©�r#kCh���~���pi\Ca�� +�wVv�� �
wV�npi��wl~�h`¨ �qa`  j�k�«§p]pi\�a�hia`vt�laXv]«§�ªhspta`~Ch�piwS©�wlpi\N��u����#j�~C}���u��n�Sy�wV~�~�a�yzpi��wl~�h`¨
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[]\Ca#_Sjl�§~ �%a`© hi�§pia# ¢wVv�~5piwl� �ªh «�wny`j/ptaX}²j/p�(#��� ;� � � �'�'��� � �:3;��!1� "�¨¦[]\�aoy�kCvivta`~5p�}naX�la`«�wl�C_�aX~5p
vta`«�aXjVh�a � y�kCvivta`~5pi«�r|�n¨ �n¨ � Z �Ghiwlk�v�y�a�y`wn}na�jZ�/jl�§«ªj�©�«�a  ¢vtwl_ � �0¡\CjVhGpt\�a ��u=����hik����DwlvipX¨ ��wlv0}nw/£�~n°
«�wVjV}n��~�� ~5ptwl�� ¢viwV_ � �d
rVwlkNh�\�wVk�«ª}.ptvir#pt\�a�y�wV_S_Sjl~C}�h]©Da`«�w/£ �
yn�!h

−

} �n��hVaDv��Ta�v �Xjn~�w�~�rD_
w�k±h�� y/�Dh=¨X~�p/wD�#¨/w�vl� � �]a�m��Tw±vlp �n\Cw5_#a �*~�p/w*� «zw!�!�z~
pt\�a vta��5k���via�}.�CjVhihi£¤wVvt}o��h ! � ��#pi\�aX~NrlwlkNy`jl~�y�\CaXy�¥.wVknp]pi\�a�y`k�vivta`~5p � �doptviaXad©�r
kCh���~�� �

yn�!h
−

} �n��hVaDv��Ta�v �Xjn~�w�~�rD_
w�k±h�� y/�Dh=¨X~�p/wD�#¨/w�vl� � �]a�m��Tw±vlp �n\Cw5_#a �*~�p/w*��y5w3~�pZw*�
¯qw/£ rVwlkNy`j�~�©Da`�l��~
pi\�a�y`wl_S����«�j�pi��wl~���viwny`aXhth]©5roa�mnaXy`knpi��~���pi\�a0 ¢wV«§«�w/£���~��#y�wl_S_#j�~�}�h]jlh]vtw5wlp �
¨ �dy�w!~¤ X�z�!k�vna
_oj5¥�a
_oj5¥�a �Z~dh�p�j=«�«
��r¡}na`  j�k�«§pX�*~5piwV�9\CjVhGpt\�a���u��n��h�kC����wVv�p�¨d[�w
}���htj�©�«�a�pt\��ªhG ¢a�j/pikCvia «�jlk�~Cy�\¡pt\�a�y`wl~n´��lk�vta�hty�vt�§�np
£��§pi\ pi\�a
°�}n��htj�©C«§a`°O����������rla�h0wl�npt�§wV~±¨ ��a` ¢wlvtaoy�wV_��C�§«��§~C�|pi\Ca
~5piwV� j��C��«§�ªy`j�pi��wl~ ��~Ch�ptjl«§«¤pi\�aTe �
«���©�vtjlvir�piw�y`via�j/ptaGj�«�«�pi\Ca�  j�~Cy`�§~C���lv�j���\C��yXhTkChiaX}Swl~Spt\�aG£�a`©#�Cjl�laV¨ fqa`~Cy`a�pi\��ªh¤��h¤}nwl~�aV�lvtk�~#~5piwV�
£��§pi\|pi\�a7fq[�[]uMh�aXvi�Va`vG«���h�piaX~Ch�piw
��u��n�oy�wV~�~�a�yzpi��wl~�hG©�rNkCh���~��opi\�a � +
wV�npi��wl~|wVv � �Nwl�npt�§wV~N ¢wlv

u
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��u=�5�¦y�wl~C~�aXy�pi��wl~Ch � ! � �� � + ��� � � ! � ��������%� ��r¦kChi��~��Npi\�a
wl�npt�§wV~ ���orlwVk y`j�~ hi�DaXy��§ ¢r%pi\�a
~Ca�ps£�wlvt¥#�§~5piaXv�  jVy�a0wl~�£�\��ªy�\
~5ptwl�N£��§«�«±vtk�~�~���~���¨

� 	 � � ����1
7 �� �²��	�� ¦� �

Internet

ICES SERVER

Web client

ICECAST SERVER
&

NTOP MONITOR

HTTP SERVER
w6.loria.fr

   Audio client

   Audio client

   Audio client

Wireless GateWay

Wireless Ad-Hoc
Network

IPv6
Network

HTTP redirection

MP3
stream

���§�Vk�via0��¨§b �!¯GpiwV��£��§pi\�pt\�a ��u��n�Sh�k��C��wVv�p�ptaXh�pi©DaX}

��~ wVvt}naXv0piwNptaXh�p�~Vptwl�²£��§pi\²pi\Ca#��u��n�¡h�k��C��wVv�p���£�a#\CjZ�laSkChiaX}%wVk�v�j�«�via�jl}nr¦}na`��«�w/rla�}9��u=���
~Ca�ps£�wlvt¥D¨T¬�k�v!pia�hspt©�a�}#y�wV~Ch��ªh�pth!��~.j h�a`p�w� *_SjVy�\���~�aXh!vtk�~�~���~���j0_S�§m5ptk�vta�w�  	±��~5k�m�j�~�}��CviaXa �� �
wV��aXvtj�pi��~�� hirnhspta`_#h`¨ ¯Gpiwl� vikC~ChowV~ j «���~5k�m _SjVy�\���~�a9£��§pi\Mj vtaX}n\�j/px[C¨ � }n�ªhsptvi��©�knpt�§wV~±¨ ��wlv
y`wl_S����«�j�pi��wl~²£�a.kChiaXh pt\�ao�Va`v�h���wl~ >C¨ ��wl �pi\�a.�5y`y.y`wl_S����«§aXvX¨|[]\Ca.�laXvthi�§wV~²w� ]pi\�a
�DyXj�� «��§©Cvtjlvir
�ªhd��¨ �#£�\��ªy�\9h�kC����wVv�p�h�pt\�a���u��n�o��viwlpiwny�wV«A¨ � «ªh�w���wVk�vq��u��n�.piaXh�pi©DaX}9��h�j._S�§m5ptk�vta�w� �£���vtaX}¡j�~�}
£���vta`«�aXhth�~�a`ps£¤wVvi¥nhX¨ � ~���u��n�¦hia`vt����y`ao�ªh�}�a`��«�w/rla�} wl~ wlk�vS~�a`ps£¤wVvi¥%£�\��ªy�\ �ªhS{¡u�>%hsptvia�j�_S�§~C�
hia`vt����y`al¨ �¦ad\CjZ�Vaq��~Chsp�j�«�«§a�}.pt\�adps£¤w�wl�Da`~Nhiwlk�v�y�adh�aXvi�Va`v�h=�ªy�a�y`jlh�p�j�~C}
��y`aXh � � ! ¨![]\Cad�Va`v�h���wl~
��¨ �n¨ >
wl ��ªy�a�h £��§pi\�pt\�aN«§��©Chiwlknp#©�k���«§pi��~�\�jlh pi\�a¡��u=���²hik����DwlvipX¨�[]\�aN«§��©Chi\�wlknp#«��§©Cvtjlvir ��vtw/����}�aXh pi\�a
~Ca�ps£�wlvt¥Sy`wl~�~CaXyzpt�§wV~o ¢kC~Cyzpt�§wV~Ch�piw�pi\Ca ��y`aXh�hia`vt�la`v�¨![]\�a hsptvia�j�_S�§~C��hia`vt�laXv¤£���«§«�©Da _Swl~��§piwVvia�}.©�r
pt\�a�~Vptwl�%j�����«��ªy`j/pt�§wV~|ptw�hia`aSh�wV_Sa�kChiaXh� ¢k�«�h�ptj/pt��h�pi�ªy`hX¨�[]\�a�£��§vta`«�aXhth�~�a�ps£�wlvt¥N��hd��~9pt\�a � }n°:fqw�y
_Swn}naV¨%� p#y�wV~Chi��h�pth w� �j¦h�a`p�wl q_#jly�\���~�a�h�vtk�~�~���~�� 	±��~5k�m*¨ ¬�~ aXjly�\ _SjVy�\���~�aovtk�~Ch�pi\�a¡jlkC}n��w
y`«§��a`~5pTmn_S_#hT£��®pt\Spi\�aq��u��n� h�k��C��wVv�pTptw a`~Cjl©�«§a�k�h�aXvth�ptw�y�wl~C~�aXy�pTpiw0pi\CaG��y`aXyXjlh�p=h�aXvi�Va`v�¨Q[Qw�jl«§«�w/£
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f�[�[]u y�wV~�~�aXy�pi��wl~Ch�piwSpi\Ca�~5piwl�¡jl����«���yXj/pi��wl~� ¢vtwl_ jS��k�©�«���y�~�a�ps£�wlvt¥.£�a�\CjZ�la0kChiaX}
pt\�a�fq[�[]u
�CviwZmnr��§~C�  ¢kC~Cyzpt�§wV~±¨ � «�«�y`wl~�~�a�yzpt�§wV~Ch]piw.pi\�acfq[�[]u hia`vt�laXv�a`_�©DaX}C}naX}N��~5piw.~5piwV�|j�vta via�}n��via�yzpia�}
©�rNwlkCvq��k�©C«§�ªy�f�[�[]u hia`vt�la`v������ ��� � ���'+�� � %��� #�� ���*¨=e�aX_�wlpia kCh�aXvth�h�\Cwlk�«ª}¡©Da��ª}na`~5pi�§´Ca�}|©�r�j
k�h�aXvi~Cjl_Sa�j�~�}oj��Cjlhthi£¤wVvt}S£�\��ªy�\o�ªh�j� ¢aXj/ptk�vta�aX~Cj�©�«�aX}o�§~
pi\Ca�~5piwV�
£�a`©�h�aXvi�Va`v�¨�[]\�adptaXh�pi©DaX}
��h
}�a`���ªyzptaX}��§~¡�����lk�vta0�C¨�bl¨

� 	�� �²��	±������" � �� 7��&�z��'�(*),+.-�	Q1
7
7% �Q�

[]\Ca]jl�§_ wl Cpt\�a]pia�hspt©�a�}��ªh�piwdpia�hspTwVk�v!��wVv�pt�§~��0wl C~5piwl� piw0��u��n�d£��§pi\Sj�vtaXjl«���u��n��hia`vt����y`a¤£�\��ªy�\���h
jl~.j�kC}��§w�hsptvia�j�_S�§~C��h�aXvi���ªy�aV¨�[]\�a�~5piwl�.jl����«���yXj/pt�§wV~._Swl~��§piwVvth�pi\�a�©Cj�~C}�£���}�pt\oy�wV~Chik�_SaX}#©�r�pi\�a
hia`vt�laXvX�Zpt\�aGj�k�}n�§w�y`«§��a`~5p�h�j�~C} «���h�pth¤j�«�«n��u��n� h�a�hihi�§wV~Ch!©Da�ps£�a`a`~�pt\�a`_N¨T[]\�aG���§�Vk�vta���¨ �d}naX���ªyzpth�pi\�a
vtk�~�~C�§~��#\CwVh�pthGwV~Npi\�a�piaXh�pi©DaX}±¨ �¤rNy�«��ªy�¥5��~��#wV~Npi\�a�h�pivtaXjl_S�§~��.hia`vt�laXv���u��n�.jl}C}nvia�hihG�®p�}���hi��«ªjZr�h
}�a�ptjl�§«�aX}²h�ptj�pi�ªhspt��yXh j�©Dwlknp pt\�a#\�wVh�pX��j�~C}9pi\Ca.}�j/p�j�pi\Cj�p�£�jVhqptvtjl~Ch� ¢a`vtaX}%jlh }naX����y�pia�}²�§~ ���§�Vk�vta
��¨ >C¨��¤k�vtviaX~VpqhiaXhthi�§wV~Ch]y`j�~N©Da�hia`a`~¡jVh�}na`���ªyzptaX}N��~¡�����lkCvia0�C¨ �#©�r
y`«§�ªy�¥��§~�� ��� �����  !�� k�~C}naXv�pi\�a
()%���� %�  � yXj/pta`�lwVvir�p�j�©±¨

u
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�����lkCvia0�C¨ � �T[]\�a0\�w5hsp�h]vikC~�~���~��#wl~
pi\�a0ptaXh�pi©DaX}Njlh�hi\�w/£�~�©�r.~5piwl�
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�����lk�vta0�C¨ > �T[]\�a hsptvia�j�_S��~��#h�aXvi�Va`v�}na�p�j���«§a�}o��~n ¢wVvi_#j/pt�§wV~Ch
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�����lk�vta0�C¨ � �T[]\�a�jly�pi���la0h�a�hihi��wl~Ch]wV~opt\�a0pia�hspt©�a�}
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[�w�  jlh�piaXv0pi\�ao}�a`��«�w/rlaX_�aX~5p0jl~C}²jly`y`a`�np�j�~Cy`aSw� ]��u��n�
~Ca�ps£�wlvt¥5��~��
pi\�a.jZ�/jl�§«ªj�©���«��®psr|wl ]hik����Dwlvip�°
��~��¡_#j�~�j��laX_Sa`~5p�h�wV«§k�pi��wl~²��h�via �VkC�§vtaX}�¨N[�wNpi\��ªh�aX~C}²£¤a#�Dwlvipia�}%pi\�ao~Vptwl�²_Swl~��§piwVvi��~��Nptw5wV«Tpiw
�����n��¨d[]\��ªhqptw�wl«���hdh���_S��«�a�jl~C}¡aXjVh�r
piw�}na`�C«§w/r� ¢wlvd_Swl~��§piwVvi��~��ojo~�a�ps£�wlvt¥Nj�~C}¡�5j/pipi\�aXvth�kChia� ¢k�«
��~n ¢wVvi_#j/pt�§wV~Ch�jl©�wVknp�pi\�a�vikC~�~���~��¦hia`vt����y`aXhX¨ ��r �Dwlvipi��~��9~5piwV� piw%��u��n���T£�a�\CjZ�la.��~��la�hspt�§�5j/pia�}
pt\�a _Swl~��§piwVvi��~���w� Tj 	 � ¯,��u=����~�a`ps£¤wVvi¥#£��§pi\¡jSvtaXjl«D��u=���#hia`vt����y`a�«���¥la j�kC}��§w#h�pivtaXj�_S��~��C¨��k�y�\
hia`vt����y`a¤£��§pi\#jl~ ��u��n� hik����DwlvipX�/pt\Cj/p=yXj�~�©�aG}�a`��«�w/rla�}���~Sjl~ kC~��§�Va`v�h��§psr�y`jl_S��kCh!wlv�jl~ aX~5pivta`��vt��hial�
yXj�~
©�a0_Swl~��§piwVvia�}.©�r.j�~Nj��C��«§�ªy`j�pi��wl~.«���¥la0~5piwl�Q¨�¬�kCv]y`wl~5pivt��©�knpi��wl~
��h���~5pia`�Vvtj�pia�}.��~opt\�a y�k�vtviaX~5p
y`�nhQ�Va`v�h���wl~ wl C~5piwl��j�~C}�jZ�Zjl�§«ªj�©C«§a¤wl~ pt\�a`~�~5ptwl� hi�§pial¨![]\��ªhQ�Va`v�h���wl~�hik����Dwlvipth�©Dw�pt\���u����0j�~C} ��u=���
�Cviwlpiwny�wV«�hX¨
��~ j¡ ¢knpik�vtaoy`wl~5pivt�§©Cknpi��wl~±��£�a.£��§«�«=��~��la�hspt�§�5j/pia#_SwVvia#��u �d�¡��vtw�ptw�y`wl«ªh «��§¥Va ��¯d��n���
� f �¤u=���N£�\C��y�\%©�vt�§~��¡jN«�w�p w� ]kChia� ¢k�«=�§~n ¢wVvi_#j�pi��wl~Ch0j�©Dwlk�p pi\�a#~�a`ps£¤wVvi¥¡_SwV~��®ptwlvtaX}¦©�r9j
piw�wl«
«���¥lad~Vptwl�±¨T¯qa`�laXv�pt\�a`«�aXhthX�5}nkCa�ptw�pt\�a0wlvt�§�V�§~�j�«D~Vptwl��}naXhi�§�V~±���®pGyXj�~�~�wlp¤©Da0aXjlhi��«§r#��~oaX~5����viwV~�_Sa`~5pth
hikCy�\|jVh�j#£���vta`«�aXhthqhir�h�piaX_ «§��¥la�j#u � � £��®pt\9«��§_S�§pia�}|vtaXhiwlk�v�y�a�h`¨���~9jV}�}n�§pi��wl~±�D�§pd£�wlk�«ª}N©Da ~��ªy�a
ptw|}n�ªhsptvi��©�knpta#«§���l\5p ~�a�ps£�wlvt¥|��vtwl©DaXh0wV~9pt\�a.~�a`ps£¤wVvi¥Npt\Cj/p�hia`~�}9ptvtj�³.y ��~n ¢wVvi_#j/pt�§wV~9ptw/£�jlvt}Chdj
y`a`~5piv�j�«]ptvtj�³.y�jl~Cj�«�rnh��ªh#y�wV~Chiwl«�a�hikCy�\�jlhS~5piwV�±¨ ��~ wlv�}naXv ptw hij�pi�ªhs ¢r pi\�a9jl©�w/�Va
vta��5k���vta`_Sa`~5pth
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