
����������	�
��	�������	������ �������! ��#"%$'&)(+*-,).0/213$',-4 165+798 :9$

; <�='>�?6@BADCEAD>�=3F3GIHKJ�L9F'M N�O�P�;RQ�Q�S6SRMTQ

• U6V9WYX[Z]\YW�^`_�aKb�_dc[_9^`V9W�c[X[_9^eV9fgZihkjEf�fl_9c[_9\ga%X[V9mYnIW�aK_9c[o
p hIZ]mqWg^`_9^eZsrt_9c'uvnIV9wd_9c[flW�x2w�V9c[yB^`aKZ]aKjEV9\YZ]\gh^`V9nIb�jz^`aKjEX[Z]aK_9h
^`V9f�aKw�Z�c'_daKV�hI_9^`jz{t\YZsc[V9X'y2_9a%\�V9^`_dX[V9\�_�V9\Yb�jz^�^`X'c[_9_9\YZ]\�h|aKVda�_9^`a
bgjE^�hI_9^`jz{t\}o
p hIZ]mY~ ^�nIc[V9�]xE_9m�jE^�aKb�Z]aK�]_9rt_9\YaKb�V9W�{tbYb�jz^ewdV9c[yB^`aKZ]aKjEV9\Yjz^ert_9c[u
nkV9w�_9c[f�W�xE��jEa6jE^�\�V9a6flZ]^`a6_9\�V9W�{tbYaKVdc'Wg\�aKb�_d^`V9xzjEhI^`��mYV9hI_9xzjE\�{
^`V9f�aKw�Z�c'_Io0�sV9w�_9r�_9c3���]_9X[Z]W�^`_ p hIZ]mY~ ^ewdV9c[yB^`aKZ]a�jzV9\Yjz^enIZ]c[a%V9fgZ
X[V9mYnIW�aK_9c�\�_9aKw�V9c[yB�]bg_�X[Z]\Y_9�t_9X[W�aK_�b�jz^�nIc[V9{tc'Z�mqV9\YZi��c[Z]u� _9^`_9Z]c[X[b�^`W�nk_9c'X[V9mYnIW�aK_9c�a�bgZ]a%jz^eZ]aKaKZ]X[b�_9h|a�Vdb�jz^e\�_9aKwdV9c[y%o0�i_
X[Z]\YZ]X[X[_9^`^eaKb�_d��c[Z]u � _9^`_9Z]c[X[bY^`ut^`aK_9mqw�jzaKbYV9\�_�V9c�aKw�Vd^`jEmYnIxz_
X[V9mYmYZ]\�hI^�Z]\�h|_9�t_9X[W�aK_�aKb�_�nkc'V9{tc[Z]m�Z]^ejzf�b�_dw�_9c[_�hkjEc[_9X[aKxEu
X[V9\�\g_9X[a�_9h|aKV�aKb�_d��c[Z]u � _9^`_9Z]c[X[b�^`ut^`aK_9m�o

• U6V9W�X[Z]\Y^`_9\�h|mY_9^`^`Z]{t_9^eaKVdV9aKb�_9c�nI_9V9nkxE_dV9\Ya�bg_�\�_9aKwdV9c[y%o
p flaK_9c�c[_9rtjz_9wdjE\�{ p hIZ�m�~ ^e\gV9^�_dX[V9\�_dhI_9^`jE{�\��]�]_9\�\gu�wdc[V9a�_dZsc[_9nIV9c[a
c[_9X[V9mYmY_9\�hIjz\�{�aKb�Z]a%aKb�_�X[V9mYnIZ]\�uvjEmYnIxz_9mY_9\�a p hIZ�m�~ ^ehk_9^�jz{t\}o� b�_�W�^`_9h|b�_9c�X[V9mYnIW�aK_9c�aK_9�ta%_9hIjzaKV9c�aKV�wdc'jzaK_�aKb�_dc'_9nkV9c'aK�]Z]\�h
aKb�_9\Y^`b�_d^`_9\�a%X[V9nIjz_9^e_9xz_9X[aKc'V9\gjEX[Z]xzxzu�aKV�V9aKb�_9c�nI_9V9nIxz_�wdb�Vdw�_9c[_
_9jzaKb�_9c�jE\YaKb�_d^`Z]mY_���W�jExzhIjz\�{vV9c�jz\YV9\�_dV9f�aKb�_dc[_9{tjEV9\gZ]xBV9f�fljzX[_9^to� rt_9c[utV9\�_�V9\Yb�_9c�hIjE^`aKc[jz�]W�aKjEV9\YxzjE^`a6c'_9X[_9jzrt_9h|ZiX[V9nIuvjE\YZsm�Z�a�aK_9c�V9f
mYjz\�W�aK_9^to

p X[V9mYnIW�aK_9c�\�_9aKwdV9c[y�jz^e^`V9mY_9wdb�Z]a%jz\�rtjz^`jz�]xE_d�lV9c����'�I�g�����I�[�[������aKV
aKb�_dnI_9V9nIxz_�W�^`jz\�{vjEa`o0�%V9c�_9�tZ]mYnIxz_9�]wdb�_9\ p hIZ]m�_9�t_9X[W�aK_9^eZ
X[V9mYmYZ]\�h|V9\�Zs��c'Z�u � _9^`_9Z]c[X'bY^`ut^`aK_9mY�]b�_djE^�Z]wdZ]c[_�V9f�V9\gxEuvaKw�V
nIjz_9X[_9^eV9fg_9�]W�jznIm�_9\ga��0b�jz^�w�V9c[yB^`aKZ]aKjzV9\�Z�\�haKb�_d��c[Z]u � _9^�_9Z�c'X[b
^`ut^`aK_9mqV9\Yw�bgjEX[bYb�_d_9�t_9X'Wga�_9^�aKb�_�nkc'V9{tc[Z]m�o p hIZ�mqnI_9c[X[_9jErt_9^�b�jz^
\�_9aKwdV9c[y�Z]^�Z]\YjE\�hkjE^`aKjz\�X[a%V9�- [_9X[a�¡DjzaK^enIbgut^`jEX[Z]xBX[V9mYnIV9\�_9\�aK^�Z]c[_
W�\gjEmYnIV9c[aKZ]\�a%aKV�b�jzm�o
¢ \�c[_9Z]xzjzaKu£�]ZsX[V9m�nkW�aK_9c�\�_9aKwdV9c'y¤jz^ert_9c[uvX'V9mYnIxz_9�v�]_9X[Z]W�^`_�V9f�aKb�_
\�Wgm���_9c�Z]\�h|a�u�nI_9^eV9f�X[V9mYnIW�aK_9c[^exzjE\gyB_9haKV9{t_9aKb�_9c��]aKb�_drtZ]c[jzV9W�^
\�_9aKwdV9c[y�mY_9hIjzZiWg^`_9haKV�X[V9\�\g_9X[a%aKb�_�X[V9mYnIW�aK_9c[^`�]Z]\�h|aKb�_
{t_9V9{tc[Z]nIbgjEX�hkjE^`aKZ]\�X[_d�]_9aKw�_9_9\YX[V9m�nkW�aK_9c'^to0�%jz{tW�c[_¥0jExzxzW�^`aKc'Z�a�_9^
wdb�Z]a p hIZ]mY~ ^�\�_9aKw�V9c[y¤mYjE{tb�a6Z]X[a�WgZ]xExzuvxEV9V9y¤xzjEyB_Io
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Cray Research
systems

Gateway C

Gateway A

Adam’s
workstation

Host B

Local area
network

�%jz{tW�c[_¥]o p mYZ]n|V9f�Zs\�_9aKw�V9c[y
½ b�_dflV9xzxEV9wdjz\�{vxEjz^`a%_9�tnIxzZ]jz\�^�b�V9w¾aKb�_�X[V9mYnIV9^`jzaKjEV9\YV9f�Zs\�_9aKwdV9c'y
Z�flf�_9X[a�^�jzaK^�flWg\�X[a�jzV9\�^to
•
p X'V9mYnIWga�_9c�\�_9aKw�V9c[y¤jE^�X'V9mYnIV9^`_9h|V9f�Z]a%xz_9Z]^`a%aKwdV9�]Z]\�hnkV9^`^�jz�]xzu
b�W�\�hIc[_9hI^`��V9f�X[V9mYnIW�aK_9c'^�Z]\�h|nI_9c[jznIb�_9c[Z]xBhk_9rtjEX[_9^��l^`WgX'bYZ]^
a�_9c[mYjz\�Z]xz^`�]nIc[jE\ga�_9c[^`�]Z]\ghf�jzxE_9^`_9c[rt_9c[^`�-o � Z]X[b�jzaK_9mqaKb�Z]a6X'Z�\
X[V9\�\�_9X[a%aKV�aKb�_d\�_9aKwdV9c'y¤jz^eX[Z]xzxz_9hZ���¿9À��]o
� Z]X[bYX[V9mYnIW�aK_9c�V9\YZi\g_9a�wdV9c[y¤jE^�X[Z]xExz_9h|Z°Ág¿9�[�[o ½ b�_dX'V9mYnIWga�_9c
flc[V9mqwdb�jzX[bYutV9W�V9c[jz{tjz\�Z]aK_�Zs\�_9aKwdV9c'y2jE\�{vX[V9mYm�Z�\�h|jE^�X'Z�xExz_9h|utV9W�cÂ ¿9Ã[� Â Á�¿9�[�[o ½ bg_�V9aKb�_9c�X[V9mYnIW�aK_9c[^�V9\�aKb�_d\�_9aKw�V9c[y¤Z]c[_�X[Z]xzxz_9h
�[�'ÄY¿9����Á�¿9�[�!��o
pÆÅ �I���'Çd�9È¤jz^eZsX[V9m�nkW�aK_9c�aKb�Z]a6b�Z]^eX[V9\�\g_9X[a�jzV9\�^�a�VdmYV9c[_�aKb�Z]\
V9\�_�\g_9a�wdV9c[yB�]_9\�Z��]xEjz\�{vjEa6aKV�Z]X[X[_9nIa%hkZ]a�Zsf�c[V9mqV9\�_d\�_9aKw�V9c[y¤Z]\�h
a�c[Z]\g^`m�jza%jza%aKVdZ]\�V9aKb�_9c�\g_9a�wdV9c[y%o0� p {tZ]aK_9wdZ]u�Z�xE^`VdX'Z�\���_�Zsa�u�nI_
V9f�\�_9aKw�V9c[y¤b�Z�c'hIwdZ]c[_dX'Z�xExz_9h|Z°�[¿IÉt���[�Êo �
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�6V9c�_9�tZ]mYnIxz_9�]�%jz{tW�c[_¥0^`b�V9wd^eaKb�Z]a p hIZ]mY~ ^ewdV9c'y2^`a�Z�a�jzV9\Y{tZ]jz\�^
Z�X'X[_9^`^�a�VdZs��c[Z]u � _9^`_9Z]c[X[bY^`ut^`aK_9mqaKb�c[V9W�{tbY{tZ]aK_9w�Z�u p o ¢ f�aKb�jz^
{tZ�a�_9wdZ]uvw�_9c[_daKV��]_9X[V9mY_�\gV9\�f�W�\�X[aKjEV9\�Z�xE� p hIZ]mqX[V9WgxEh|\�V9a%Z�X'X[_9^`^
aKb�_d��c[Z]u � _9^`_9Z]c[X[bY^`ut^`a�_9m�o

• Ìv_9aKw�V9c[y¤mY_9hIjEZsf�V9c'm�a�bg_�nIb�ut^`jzX[Z]xBxzjE\gy��]_9aKwd_9_9\�X[V9mYnIW�aK_9c[^to
½ b�_dnIb�ut^`jzX'Z�xBX[V9\�\�_9X[aKjEV9\YaKV�Zs��c[Z]u � _9^`_9Z]c[X[bY^`ut^`aK_9mqjE^�mYZ]hI_
wdjza�bYV9\�_dV9f�aKb�_df�V9xExzV9wdjE\�{vnIc[V9hIW�X[aK^t�
Í Ì�_9aKwdV9c[y � ut^`a�_9mY^���V9c[nIV9c[Z]aKjEV9\Y��Ì � �����0U�Î ��� X[b�Z�\�\�_9x
Í � ��¢ ��Ïi\g_9a�wdV9c[y¤jE\�aK_9c[f�Z]X[_�nIc[V9rtjzhI_9h|�]u���c'Z�u � _9^`_9Z]c[X'b
Í �ijz{tb���^`nI_9_9h � �taK_9c[\�Z]x2��� ��Ð �g��V9mYmYW�\�jzX'Z�a�jzV9\�^���b�Z]\�\�_9x
nIc[V9rtjEhk_9h�]u���c[Z]u � _9^`_9Z]c[X'b

Í �ijz{tbYÎ%_9c[f�V9c[m�Z�\�X[_�Î6Z]c[Z]xzxE_9x ¢ \ga�_9c[f�Z]X[_d�l� ¢ Î%Î ¢ �g��b�Z]\g\�_9x
nIc[V9rtjEhk_9h�]u���c[Z]u � _9^`_9Z]c[X'b

Í �%� p �-¥®�%jz�]_9c�Ñdjz^`a�c[jz�]W�aK_9h|Ñ�Z]aKZ ¢ \ga�_9c[f�Z]X[_����%ÑdÑ ¢ ��Z]hkZ]nIaK_9c
nIc[V9rtjEhk_9h�]u���c[Z]u � _9^`_9Z]c[X'b

Í �%jz�]_9c�ÑdjE^`aKc[jz�]W�aK_9hÑdZ]aKZ ¢ \ga�_9c[f�Z]X[_����%ÑdÑ ¢ ��Z�\�h9Ò!V9c � aKb�_9c[\�_9a
Z]rtZ]jzxEZ��]xE_dV9\Y� � p U ��Ó ^`ut^`aK_9m�^

p xEx2V9f�aKb�_9^`_�nIc[V9hIWgX'aK^�nIc[V9rtjEhI_dZsX'V9\g\�_9X[aKjEV9\YaKV�Zs��c[Z]u � _9^`_9Z]c[X[b
^`ut^`aK_9m�o � Z]X[b�mY_9hIjzW�mqrtZ�c'jz_9^ejz\Y^`nI_9_9hZ]\ghc[_9xzjEZ]��jExzjza�u��]wdb�jzX[bYjz\
aKW�c[\YZ]f�f�_9X'aK^�utV9W�c�X'V9mYmYW�\�jzX[Z]aKjzV9\}o

•
p {t_9\g_9c[Z]xBmY_9a�bgV9hV9fgX'xzZ]^`^`jzflutjz\�{v\�_9aKw�V9c[y2^ejz^e�]uvaKb�_d{t_9V9{tc[Z]nIb�jzX
hkjE^`aKZ]\�X[_���_9a�wd_9_9\�X[V9\�\g_9X[a�_9h|X[V9m�nIWga�_9c�^`ut^`a�_9mY^to
Ô V9^`a6\�_9aKw�V9c[yB^�fljza%jz\�aKVdV9\�_�V9fga�bg_�f�V9xExzV9wdjE\�{vX[Z]aK_9{tV9c[jE_9^t�
Í Ó V9X[Z]xBZ]c[_9Zs\�_9aKw�V9c[y¤� Ó p Ìv�
ÍÖÕ jzhI_dZ]c[_9Zi\g_9a�wdV9c[y¤� Õ p Ìv����Z]xz^`V�X[Z]xzxE_9h Â ¿9� Å Á��·É Â �g�[�!Çd¿9�[×k�

p Ó p ÌØX'V9\g^`jE^`aK^eV9f�X[V9mYnIW�aK_9c�^`ut^`aK_9mY^eaKb�Z]a%Z]c[_�xzV9X[Z]aK_9hc[_9xzZ]aKjErt_9xzu
X[xzV9^`_�a�V9{t_9aKb�_9c���^`W�X[bYZ]^ejz\YV9\�_d�]W�jzxEhkjE\�{vV9c�V9\YZsX'Z�m�nIWg^to0�%V9c
jz\�^`aKZ]\�X[_9�]aKb�_�X[V9mYnIW�aK_9c�^`ut^`aK_9mY^exzjE\gyB_9haKV9{t_9aKb�_9c�jE\ p hIZ�m�~ ^�V9flf�jzX'_
�]WgjExzhIjz\�{�X[V9mYnIV9^`_�Z Ó p Ì�o
p Õ p ÌØjz^eZs\�_9aKw�V9c[y¤a�bgZ]a%X[V9\�\�_9X[aK^eX[V9mYnIW�aK_9c�^`ut^`aK_9mY^exzV9X'Z�a�_9h
V9rt_9c�ZixzZ]c[{t_�{t_9V9{tc[Z]nkb�jEX�Z]c[_9ZÙo
Ô V9c[_9V9rt_9c3��Z Ó p ÌØX[Z]\Y�]_dX[V9\�\�_9X[aK_9haKVdZ Õ p Ìv�]V9nI_9\gjE\�{vhIV9V9c[^�flV9c
_9rt_9\Y�]c[V9Z]hI_9c�X'V9mYmYW�\�jzX[Z]aKjzV9\�aKb�c[V9W�{tbgV9W�a%aKb�_d^`a�Z�a�_9��Z]X[c'V9^`^�aKb�_
X[V9W�\�aKc[u��]V9c�Z]c[V9W�\ghaKb�_dw�V9c[xzh�o
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Û _9^`jEhk_9^eaKb�_�nkb�ut^`jEX[Z]x2X[V9\�\�_9X[aKjEV9\YaKb�Z]a6Z]xExzV9wd^eX[V9mYnIW�aK_9c[^eV9\YZ
\g_9a�wdV9c[y¤a�VdX[V9m�mYW�\gjEX[Z]aK_9�]aKb�_9c[_�mYW�^`a%��_�Zsm�_9hkjEW�m�flV9c�^`nI_9X'jzf�utjE\g{
X[V9mYmYW�\�jzX[Z]aKjEV9\YnIc[V9aKV9X[V9xE^`�]V9c�c'WgxE_9^`�]aKb�Z]a6Z]xExzV9w¾b�V9^`aK^eaKV
X[V9mYmYW�\�jzX[Z]aK_�wdjEaKbYV9\�_dZ]\�V9aKb�_9c�V9rt_9c�aKb�_�nIbgut^`jEX[Z]xBnkZ]aKb}o � V9m�_
X[V9mYmYW�\�jzX[Z]aKjEV9\g^e^`aKZ]\�hIZ]c[h|flV9c�a�bg_9^`_�nIc[V9aKV9X[V9xE^�m�Wg^`a%�]_�Z�rtZ]jzxEZ]�]xz_
aKVd_9\�Z]�]xz_�aKwdV�b�V9^`aK^eaKVdX'V9mYmYW�\�jzX[Z]aK_�_9f�f�_9X'aKjzrt_9xzuÜo ½ b�_ ½ ��Î2Ò ¢ Î
^`aKZ]\ghIZ]c[haKb�Z]a6a�bg_�ÝvÌ ¢ ��Þ � ^`ut^`a�_9m�^`W�nInIV9c[aK^ejz^ehI_9^`X[c[jE��_9hjz\�aKb�_
f�V9xzxEV9wdjz\�{v^`W��]^`_9X[aKjzV9\�^to
½ ��Î2Ò ¢ Î«jE^�mYZ]hI_�W�n|V9f�aKw�VdX[V9m�nkV9\�_9\�aK^t� ½ c[Z]\�^`mYjE^`^`jzV9\Y��V9\�aKc[V9x
Î6c[V9a�V9X[V9xBZ]\gh ¢ \�aK_9c[\�_9a%Î6c[V9a�V9X[V9xKo®�6jE{tWgc'_dßi^`bgV9w�^ebgV9w ½ ��ÎBÒ ¢ Î
jz\�aK_9c[f�Z]X[_9^ew�jzaKbY\�_9aKw�V9c[y¤Z]nInIxzjEX[Z]aKjzV9\�^to

Telnet
(virtual
terminal)

FTP
(file
transfer)

Electronic
mail

Other
applications

TCP (Transmission Control Protocol)

IP (Internet Protocol)

Physical network

�%jz{tW�c[_dßÙo ½ ��ÎBÒ ¢ Î«^`aKc[W�X[aKW�c[_
½ ��Î«mYZ]yB_9^�xzV9{tjEX[Z]x2X'V9\g\�_9X[a�jzV9\�^��]_9aKw�_9_9\Yb�V9^`aK^�Z]\�h|_9\�^`W�c[_9^�a�bgZ]a
hkZ]aKZiaKc[Z]\�^`mYjz^`^�jzV9\Yjz^eZ]X[X[W�c[Z]aK_Io ¢ a6Z]xE^`VdZ]h� [W�^`aK^eaKb�_dflxzV9w¾V9f�hIZ�a�Z
��_9a�wd_9_9\Yb�V9^`aK^to
¢ Î«c[V9W�aK_9^ehkZ]aKZi�]_9aKwd_9_9\�bgV9^`a�^`�]Z�\�h|jEa6flV9c[wdZ]c[hI^ehIZ]aKZsjz\�aKb�_
\g_9a�wdV9c[y¤Z]flaK_9c�hk_9a�_9c[mYjz\�jE\g{�aKb�_d�]_9^`a%Z]rtZ]jzxzZ]�]xz_�c[V9W�aK_Io

àâáeã¤á�äÜåÊæ�çéèdä|êìëâíYî�ïIí
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½ b�_�ÝvÌ ¢ ��Þ � ½ ��ÎBÒ ¢ Î«\�_9aKw�V9c[y¤^`V9flaKwdZ]c[_�V9f�f�_9c'^�aKb�_�f�V9xzxEV9wdjz\�{
f�_9Z]aKW�c[_9^t�
• U6V9W�X[Z]\YaKc[Z]\�^`f�_9c�f�jzxE_9^�jE\ga�_9c[Z]X[aKjzrt_9xEu9o
• U6V9W�X[Z]\Y_9�t_9X[W�aK_�X[V9mYm�Z�\�hI^ejz\�aK_9c[Z]X[aKjErt_9xzu�V9\Yc[_9mYV9a�_d^`ut^`a�_9mY^to
• U6V9W�X[Z]\Y^`_9\�h|mY_9^`^`Z]{t_9^ejz\�aK_9c[Z]X[aKjErt_9xzu9o
• U6V9W�X[Z]\Y^`aKZ]c[a%ZsÝ�Ì ¢ ��Þ � ^`b�_9xzxBV9\�Zsc[_9mYV9aK_�^`ut^`aK_9m�o

Õ b�_9\YaKb�_dÝ�Ì ¢ ��Þ � mYW�xzaKjzxE_9rt_9xB^`_9X[W�c[jzaKu�� Ô«Ó � �gfl_9Z]aKW�c[_djE^�_9\�Z]�]xz_9hI�
Z]X[X[_9^`^eX[V9\�aKc[V9xE^�Z]c[_�Z]nInIxzjE_9h|Z]W�aKV9mYZ]aKjEX[Z]xzxzuÜo p X[b�_9X[y�jz^�m�Z]hk_�aKV
_9\�^`W�c[_daKb�Z]a%^`_9\g^�jzaKjzrt_�jz\�f�V9c[m�Z]aKjzV9\Ya�bgZ]a%jz^eaKc[Z]\�^`f�_9c[c[_9haKVdV9c�f�c'V9m�Z
ÝvÌ ¢ ��Þ � ^`ut^`aK_9mqjz^ewdjza�bgjE\YaKb�_d^�_9X[Wgc'jzaKu���V9W�\�hIZ]c[jz_9^ef�V9c�Z
nIZ]c[aKjzX[W�xEZ�c�\�V9hI_Io0�%V9c�mYV9c[_�jz\�f�V9c[m�Z�a�jzV9\YZ]�]V9W�a%aKb�_dÝ�Ì ¢ ��Þ � ÔñÓ �
f�_9Z]aKW�c[_9�]^`_9_d^`_9X'aKjzV9\Yò]�]nIZ]{t_dóÙ¥D��Z]\�h|aKb�_vô6õvöÊ÷�ø�ùûúüÉ Â �!ý Â �'þR� Â
ù6�'Ã�Ét�[ý���Èÿlú���ù����e�[�I��Ét�[�#ô��'�[��� �	��É�ýlÀ���
%nIW��]xzjzX'Z�a�jzV9\ �� Í ßÙ¥9¥9¥]o
¢ \YZ]hIhIjza�jzV9\YaKV�aKb�_dÝ�Ì ¢ ��Þ � Ô«Ó � f�_9Z]aKW�c[_9�]��c'Z�u � _9^`_9Z�c'X[bY\�_9aKwdV9c'y
nIc[V9hIW�X[aK^e^`W�nInkV9c'a+��É��!Ág¿9�'ý��t�I��ý�¿9���-ý Â �[�®a�bgZ]a%X[V9\�aKZ]jz\Yb�V9^`a%Z]\gh|W�^`_9c
jz\�f�V9c'mYZ]aKjzV9\Ya�bgZ]a%jz^ert_9c[jzfljz_9h��u�aKb�_d^`ut^`a�_9m��]_9flV9c[_dW�^`_9c�nIc[jzrtjzxE_9{t_9^
Z]c[_d{tc[Z]\�aK_9hV9\YZsc'_9mYV9aK_d^�u�^�aK_9m�o�U%V9W�X[c[_9Z]aK_da�bg_ .rhosts Z]\gh
.netrc f�jExz_9^t¡DaKb�_�^`ut^`aK_9mqZ]hImYjz\�jz^`a�c[Z]aKV9c�X[c[_9Z]aK_9^eaKb�_
/etc/hosts.equiv Z]\�h /etc/ftpusers fljzxz_9^Ro0�%V9c�mYV9c'_
jz\�f�V9c'mYZ]aKjzV9\YZ]�]V9W�a%^`_9X[W�c[jzaKu�jz\Ya�bg_�ÝvÌ ¢ ��Þ � ½ ��ÎBÒ ¢ Îñ^`_9_d^`_9X[a�jzV9\��]�
nIZ]{�_����Ùo

½ b�jE^�^`W��]^`_9X[aKjEV9\YnIc[V9rtjzhI_9^eZs^`ut\�V9nI^`jz^�V9f�a�bg_�aKV9nIjzX[^eX[V9rt_9c[_9h|jE\YaKb�jz^
mYZ]\�WgZ]x�o
��� _9a�aKjz\�{ � aKZ]c[a�_9hk���%nkZ]{t_�ó]�]{�jErt_9^�Z]\YV9rt_9c'rtjz_9w¾V9f�aKb�_dw�Z�ut^ejz\�wdb�jzX[b
utV9WYX[Z]\YW�^`_ ½ ��ÎBÒ ¢ ÎñWga�jzxzjEaKjz_9^eZ]\ghX[V9mYmYZ]\�hI^`�]hIjz^`nIxzZ]u�jz\�f�V9c[m�Z�a�jzV9\��
Z]\ghV9�]aKZ]jz\Y\�_9aKw�V9c[y¤Z]W�aKb�V9c[j��DZ]aKjEV9\�o
� � �t_9X[W�aKjz\�{v��V9mYmYZ]\�hI^eV9\YZ � _9mYV9aK_��sV9^`a����%nIZ�{t_¥��]�]hk_9^�X[c[jz�]_9^eaKb�_
f�_9Z]aKW�c[_9^eZ�\�hWg^`_�V9fga�bg_ ½ ��ÎBÒ ¢ Î telnet�-¥ Û �l� rlogin�-¥ Û �l��Z]\�h
rsh ��^`_9_ remsh�-¥D����W�aKjzxzjEaKjz_9^to
� ½ c[Z]\�^`f�_9c[c'jz\�{v�%jzxz_9^ Û _9a�wd_9_9\Y�iV9^`aK^`���%nIZ]{t_dÏ��]�]hI_9^`X[c[jz�]_9^eaKb�_
f�_9Z]aKW�c[_9^eZ]\ghWg^`_�V9f ½ ��Î2Ò ¢ Î«f�jExz_da�c[Z]\g^�f�_9c�W�aKjExzjEaKjz_9^to
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� ��V9m�mYW�\gjEX[Z]aKjz\�{ p X[c[V9^`^eaKb�_dÌ�_9aKwdV9c[yB���6nIZ]{t_�<=�]�]hI_9^`X[c[jE�]_9^�aKb�_
f�_9Z]aKW�c[_9^�Z]\�h|W�^`_�V9fga�bg_ ½ ��ÎBÒ ¢ Î«W�aKjExzjEaKjz_9^eaKb�Z�a%^`_9\�h|mY_9^`^�Z�{t_9^
Z�X'c[V9^`^�aKb�_�\g_9a�wdV9c[y%o
� ÑdjE^`nkxEZ]utjz\�{v�iV9^`a6Z]\�h|Ý�^`_9c ¢ \gflV9c[mYZ]aKjEV9\g���6nIZ]{t_�<�ó]�]hI_9^`X[c[jE�]_9^�aKb�_
f�_9Z]aKW�c[_9^eZ�\�hWg^`_�V9f�aKb�_ ½ ��ÎBÒ ¢ Î«W�aKjzxEjzaKjz_9^eaKb�Z]a%hkjE^`nIxzZ]uvjE\gflV9c[mYZ]aKjEV9\
^`WgX'bYZ�^eWg^�_9c[^`~D\gZ]mY_9^`�]aK_9c[m�jz\�Z]x2\�Z]mY_9^`�]Z�\�h|^`V�V9\�o
� Ìv_9aKw�V9c[y p W�aKb�V9c[j��DZ]aKjEV9\g���%nIZ�{t_����]�]hI_9^`X[c[jz�]_9^e^`_9X[W�c[jza�uvjz\�aKb�_
ÝvÌ ¢ ��Þ � ½ ��ÎBÒ ¢ Î«_9\�rtjzc[V9\�mY_9\�a`o
� ½ ��ÎBÒ ¢ ÎñÌ�_9aKwdV9c[y � _9X[W�c[jEaKu����%nkZ]{t_�óÙ¥Ü�]hI_9^`X[c'jz�]_9^ ½ ��Î2Ò ¢ Î«Z]\�h|aKb�_
ÝvÌ ¢ ��Þ � mYW�xzaKjExz_9rt_9xB^`_9X[W�c[jEaKuv� Ô«Ó � ��fl_9Z�a�Wgc'_Io
� � c'c[V9c Ô _9^`^`Z]{t_9^`���%nIZ]{t_|¥9¥Dó]�]hI_9^`X[c[jE��_9^e^`ut^`aK_9m�� ftp�]Z]\�h telnet
_9c[c[V9c�mY_9^`^`Z]{t_9^to


