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:014;<14C4)5D�)53�)�'�7@-�,(79-�/6'*%FEHG�IKJLGMBA3�)5D5)�3�)5'�7814+(?N)5D�D5B(793�.0143�'�78&(-�OQPR-�B6:014+
BA79'S3�&('�/T3�-*:�-�+A+('�:03F3�-S1U.0'�/2-�3�'*79P>793�'�/6V43�-*3�.014+A79,W'�.H,W)5D�'�79V41�+(?X3�-
79'�+A?X/214)5D�/2'�797914Y>'�7@14:0.�-�797@1U+('�3�OS-�.0ZF[]\F-�B2:014+2,�)�+(?N/2-�.0'
:0-�/2;�D5'�3�'S?�'�79:0.0)�;<3�)5-�+(7@-�,(3�&A'SB(3�)5D�)53�)�'�7@?�'�79:0.�)5C4'�?N)�+23�&()57879'�:03�)�-�+(V41�7
O*'�D5D�1478-�3�&('�.H/2'�3�&A-�?�78-�,(1�:�:0-�/2;�D5)�79&A)�+(Y^3�&('�79'*3�1479Z_79V4)�+2D5143�'�.
79'�:03�)5-�+(7@-�,(3�&()578/214+AB(14D�[

`a&A'�+6P>-�B2B(79'*14+(P^-�,(3�&('*%FEHG�IKJLGMB(3�)5D5)�3�)5'�79V4P>-�B2/6BA793F79B(;�;�D5P^3�&A'
+A14/2'S-�,(3�&('*.0'�/2-�3�'*&(-�793F3�-*OS&A)�:0&2P>-�B2OS1�+(3F3�-*.�'�,�'�.0[b%	&('S79P>793�'�/
1�?�/2)�+()5793�.0143�-�.c,�-�.cP>-�B(.HD�-�:014D�EH.014PedH'�79'�14.0:0&6&(-�793	OS)5D5D�&(14=>'
79'�D5'�:03�'�?X-�+('*-�,(3�OS-*/2'�3�&A-�?�78,�-�.c/214)5+(3�14)5+()�+AYe3�&('*D�)5793F-�,(.0'�/2-�3�'
&A-�793�7@Z�+(-�O*+23�-SP>-�B(.HD5-�:�1�D�Ec.014P^dc'�79'�14.0:0&2&(-�7939[f%F&('�79'*/2'�3�&A-�?�7
BA79'S'�)53�&('�.c3�&('

/etc/hosts
,�)�D5'*-�.c3�&('*?�-�/61�)�+2+(14/2'*79'�.�=R)�:0'

g�h*iejlk 79-�,W3�O*14.0'S;<14:0Z�14Y>'�[
EH-�+(79B(D53FO*)�3�&2P>-�B(.c79P>793�'�/T14?�/2)5+()5793�.0143�-�.c3�-S?<'�3�'�.0/2)5+('SO*&()5:0&
&A-�793�7@D5)�793�781�.�'*/214)5+(3�14)�+A'�?X-�+2P>-�BA.cD5-�:�1�D�Ec.014P^dc'�79'�14.0:0&2&(-�7939[

%	&('
/etc/hosts

,W)5D5'S)57@1m3�'�n>3	,W)5D�'*3�&(143	:�-�+A3�1�)�+A783�&('*+(14/2'�7814+A?
+A'�3�O*-�.0Zo14?�?�.0'�7979'�78-�,A14D�D_&(-�793�78-�+23�&('*+('�3�OS-�.0Zo3�&(143F1�.�'*Z�+A-�OS+23�-
3�&('*D5-�:�1�D�Ec.014P^dc'�79'�14.0:0&279P>793�'�/p[]\F-�B2:014+2B(79'*14+(P^793�14+(?�1�.�?
q i JLEHr j B(3�)5D�)53�P g ,�-�.c'�n>14/2;�D5'�V

vi
-�.

cat
k 3�-*'�n>14/2)�+A'S3�&('*:0-�+(3�'�+(3�7

-�,A3�&('
/etc/hosts

,W)5D5'�[
Js+23�&('

/etc/hosts
,�)�D5'�V4:0-�/2/2'�+(3�78C4'�Y>)5+2OS)53�&63�&('

#
:0&(14.014:03�'�.�t

'�1�:�&2D5)�+A'S3�&(143	)�7@+(-�3F1U:0-�/2/2'�+(3F)57814+2'�+(3�.0P^3�&A143F?�'�,�)�+A'�781U.0'�/2-�3�'
&A-�793�u 7@)�+A3�'�.0,�14:0'S-�+21U+('�3�O*-�.0ZvO*)53�&23�&('*,�-�D�D5-�OS)5+(Y^,�-�.�/2143 g 79;<14:0'�7
-�.H3�14C47879'�;�1�.�1�3�'*3�&('S,�)5'�D�?<7 ksw

x�y(yAz�{0|0|~}Ax��2{~x����Wx�|0{0| [�[�[

���9�o�N�9�o���o�S���H���*�
� �8���*�>���o�S�l�R�
���W�

���#�
/etc/hosts �9 �¡ ����W�¢�W�
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È +214?�?�.0'�797879;�'�:0)5,�)�'�7@3�&('S+A'�3�O*-�.0Zo3�-*O*&()5:�&21U&(-�793	&(14781U;�&AP>79)�:014D
)5+(3�'�.0,W14:0'*14+(?N3�&('*&(-�793�u 7@D�-�YR)�:014D�D5-�:0143�)�-�+2O*)�3�&()5+23�&(143F+('�3�O*-�.0ZF[
É	-�.¥%FEHG�IKJLGRV43�&('S14?<?�.0'�7978;�14.03F-�,A3�&A'SD5)5+('S)5781UÊ4Ë4Ì�C4)53FD5-�Y>)5:�1�D
14?�?<.�'�797@B(79B(14D5D5Pe'�n>;�.0'�7979'�?N1478,�-�B(.HÍ4Ì�C4)�3	)�+A3�'�Y>'�.07@79'�;�14.0143�'�?XC�P
;�'�.0)5-�?�7 g 14D579-S:014D5D�'�? y(Î�ÏK| V4P>)5'�D�?�)5+(Y^3�&('S+A14/6'#Ð }(ÏK{0z�}A{�Ïly(Î�ÏÑ}AÎ�Ï­x<Ï­��Î�},�-�.c3�&()57879P>793�'�/T-�,A+('�3�OS-�.0Zo14?�?�.0'�7979)5+(Y k [
%	&(' }Ax��6{ ;�14.03F-�,(3�&('*D5)�+A' g 3�&(143F)579V43�&('*,W)5.0793F&(-�793	+(14/2'*-�+63�&('
D5)�+A' k )�7@3�&('*;�.0)�/214.0P^+(14/2'SC4P^O*&()5:�&23�&('*.0'�/6-�3�'*&(-�793�u 7@)�+A3�'�.0,�14:0'*)�7
Z�+A-�OS+23�-S3�&('*D�-�:014D�&A-�793 [fÉF-�.H%FEcG_I­JsG>V43�&()57@)�7@3�&A'S+(1�/6'*3�&(143F/2B(793
14;�;<'�14.�V4,�-�.c'�nR14/6;<D�'�V4)5+21

.rhosts
,�)5D�'*,�-�.c;�.0-�;�'�.c+('�3�O*-�.0Z

14BA3�&A-�.�)5Ò
143�)5-�+#[ j '�'*7 BAC479'�:03�)5-�+2ÓÑ[ ËÑ[�ÔÕV4;�14Y>'*Ó4Ö4V4,�-�.c3�&('*,�-�.0/61�3F-�,
3�&('

.rhosts
,W)5D5'�[

È D�3�'�.0+(143�)5=>'S+(1�/6'�7@3�&(143F14;<;�'�14.c14,�3�'�.c3�&('*,W)5.0793F+(14/2'S)5+23�&('S'�+A3�.0P
14.0'*14D5)�1479'�7@3�&(143FP>-�B2:014+2B(79'*3�-S.0'�,�'�.c3�-*3�&A'S.0'�/2-�3�'S&A-�7 3	OS&A'�+
3�.0P>)�+AYe3�-*'�7 3�14C�D�)579&61U:0-�+(+('�:03�)5-�+#[ g ÉF-�.H%FEcG_I­JsG>V�79B(:0&214D5)51479'�7
79&(-�B(D5?N+(-�3	C4'*B(79'�?�V4&A-�OS'�=>'�.×V4)5+21

.rhosts
,�)5D�'*3�-*3�.�P^3�-S;�.0-�=>)5?�'

14BA3�&A-�.�)5Ò
143�)5-�+6,�-�.c.0'�/2-�3�'S:0-�+(+A'�:03�)5-�+(7>[ k
%	&('S,�-�D5D�-�O*)�+AYe'�n>14/2;�D5'*,W.014Y>/2'�+(3	,W.0-�/T1�+

/etc/hosts
,W)5D5'*79&(-�OS7

1m%	EcG_I­JsGM14?�?�.0'�797 w

#########################
#  TCP/IP hosts
#########################
# network number 123 –– HYPERchannel addresses
#
123.45.67.89  sn000 sn000–hy cray
123.45.67.90  gateway gateway-hy
#
# network number 234.56.78 –– Ethernet
addresses
#
234.56.78.90  gateway gateway-et
234.56.78.91  workstation workstation-et

Js+23�&()578'�n>14/2;�D5'�V4P>-�B2:�1�+679;�'�:0)5,�Pe1U%FEHG�IKJLGM:0-�+(+('�:03�)5-�+63�-*3�&A'SEH.�1�P
dH'�7 '�1�.�:0&2&(-�793�V4O*&()5:0&6)57@)�+A?�)�:0143�'�?N-�+23�&A'S,�)5.�793	'�+(3�.0Pe)5+23�&('S,�)5D�'�V�C4P
'�)53�&('�.c3�&('*14?�?�.0'�797 g

123.45.67.89
k V43�&('*-�,�,W)5:0)�14D_&(-�793	+(14/2'

g
sn000

k V�-�.c'�)53�&('�.c-�,A3�&A'S3�O*-S14D5)51479'�7 g
sn000–hy

-�.
cray

k [
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%	&('*?�-�/61�)�+2+(14/2'*79'�.0=>)�:0' gWh*iejlk )5781U79-�,W3�O*14.0'S;�1�:�Z_14Y>'S3�&(1�3
:0-�/2/2B(+()5:0143�'�78O*)�3�&2?�-�/214)�+2+(1�/6'*79'�.0=>)�:0'�78-�+2-�3�&('�.c79P>793�'�/2783�-
:0-�-�.0?�)5+(143�'*1m?�)5793�.�)5C4BA3�'�?N?�143�14C41479'*-�,(+('�3�O*-�.�Zo14?�?<.�'�7979'�7@14+(?N&(-�793
+A14/2'�79V41478O*'�D5D�147@14?�?�)53�)5-�+(14D_)�+A,W-�.0/2143�)�-�+][
È yAÎ��6x<�W}2}(x��2{ )57@1m79'�Ø�B('�+(:0'S-�,A+(14/2'�7879'�;�1�.�1�3�'�?NC4P^;�'�.0)5-�?�7
g 14D579-S:014D5D5'�? yAÎ�Ï­| k t
OS&A'�+6=R)�'�O*'�?X,�.0-�/T.0)5Y>&(3F3�-*D�'�,�3�V43�&('S?�-�/214)5+
+A14/2'S?�'�,�)5+('�783�&('*D�-�Y>)5:014D�D5-�:0143�)�-�+2-�,(1U79P>793�'�/T)5+61U3�.0'�'�ÌW793�.0B(:03�B(.0'�?
-�.0Y>14+A)�Ò
143�)5-�+2-�,(14=>14)5D514C4D5'S79P>793�'�/27>[b%	&(B(79V4Y>)5=>'�+21U?�-�/214)�+2+(1�/6'
79BA:�&Ù147

host.company.bigdomain
V
host

)5781U79;�'�:0)5,W)5:H&(-�793
O*)53�&A)�+23�&('

company.bigdomain domain
V41�+(?

company
)�7@1

79;�'�:0)5,�)�:H79B(C4?�-�/214)5+2OS)53�&()�+23�&('
bigdomain

?<-�/61�)�+#[Ú\F-�B2:014+
)5Y>+(-�.0'*3�&('S?�-�/214)5+2-�.c79B(C�?�-�/61�)�+2;�14.03	-�,(1m?<-�/61�)�+2+(14/2' g 3�&(143	)�79V
P>-�B2:014+2)5Y>+(-�.0'*'�=>'�.�P>3�&()5+(Y^14,�3�'�.c3�&('*,W)5.0793F;�'�.0)5-�? k O*&('�+279;�'�:0)�,�P>)5+(Y
+A14/2'�783�&(143	.�'�,�'�.c3�-*-�3�&('�.c&(-�793�7@OS)53�&()�+23�&('*7914/2'S?�-�/214)5+2-�.
79BAC4?�-�/214)�+][bÉ	-�.c'�n>14/2;�D5'�V4O*&('�+2P>-�B61�.�'*:0-�+(+('�:03�'�?N3�-
host1.company.bigdomain

V4P>-�B2:014+279)�/2;�D5Pe.0'�,�'�.c3�-
host2.company.bigdomain

147
host2

[
\	-�B(.c79P>793�'�/T14?�/2)5+()57 3�.0143�-�.cO*)�D5D�&(14=R'SD5-�:�1�3�'�?NP>-�B(.cD5-�:014D�Ec.014P
dH'�79'�14.0:0&6&A-�7 3	)�+21U79;�'�:0)�,�)5:c14?�/2)5+()5793�.0143�)5=>'S?<-�/614)5+2-�.c79B(C�?�-�/61�)�+#[
%�-*,�)�+A?X3�&('*+(14/2'�7@-�,(&(-�793�7@Z�+(-�O*+23�-*P>-�B(.HD5-�:�1�D�Ec.014P^dc'�79'�1�.�:0&
&A-�793�V4PR-�B679&(-�BAD�?N:0-�+(79B(D53FO*)�3�&2P>-�B(.c79P>793�'�/T1�?�/6)5+()5793�.0143�-�.H3�-
?<'�3�'�.0/2)5+('S3�&('*+(14/2'*-�,(3�&('*?�-�/214)�+2-�.H79B(C4?�-�/214)5+2)�+2O*&()�:0&2P>-�B(.
D5-�:014D�EH.014PedH'�79'�14.0:0&6&A-�793F)578D5-�:0143�'�?�V414+(?N3�&('�+2B(79'*3�&('
nslookup

g Ô
Û k B(3�)5D�)53�Pe3�-*.0'�=>)�'�OQ3�&(' h*iej ,�-�.c1UD5)�793	-�,(Z�+(-�O*+
&A-�793�7>[f%	&('

nslookup
g Ô
Û k B(3�)�D5)53�Pe;�.0-�/2;�3�78,�-�.c=>14.0)5-�B(7

79BAC4:0-�/6/214+A?�783�-SD5-�-�ZoB(;N)�+A,W-�.0/2143�)�-�+214=>1�)�D514C4D5'S,�.0-�/T3�&(' hSi^j [
%�-*.0'�3�.0)5'�=>'*1mD5)57 3	-�,(.0'�/6-�3�'*&(-�793�78Z�+A-�OS+23�-SP>-�B(.HD�-�:014D_Ec.014P
dH'�79'�14.0:0&2&(-�793�V4B(79'*3�&('

ls
79B(C4:0-�/2/61�+(?N-�,

nslookup
V4,�-�D�D5-�O*'�?

C�Pe3�&('*+(14/2'*-�,(P>-�B(.HD�-�:014D�?<-�/61�)�+(V�1478)5+23�&A'S,�-�D5D�-�O*)�+AYe'�n>1�/6;�D5' w

$ nslookup
 
Default Server:  gateway.our.domain
Address:  123.45.67.89
> ls our.domain
[gateway.our.domain]
Host or domain name       Internet address
sn000   123.45.67.89
gateway   234.56.78.90
workstation   234.56.78.91
gateway   123.45.67.90
> quit
$
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j )5/2;�D5Pè79;<'�:�)5,�P>)�+AYeP>-�B(.HD5-�:�1�D�?�-�/214)5+ g
our.domain

)5+23�&('
'�n>14/2;�D5' k D5)�793�7@-�+(D�P^3�&(-�79'S.0'�/2-�3�'S&(-�793�7@3�&A143F14.0'*14:03�BA14D�D5P^)�+2P>-�B(.
D5-�:014D�?�-�/214)5+#[fJL,AP>-�B(.c+('�3�O*-�.0Zv)578:0-�+A+('�:03�'�?N3�-S-�3�&('�.H+('�3�OS-�.0Z�7
-�B(3�79)5?�'SPR-�B(.cD5-�:014D�?�-�/214)5+(V4P>-�B214D579-S:014+2BA7 '*3�&(' hSi^j 3�-S,�)�+A?X3�&('
+(1�/6'�7@14+(?NJs+(3�'�.�+A'�3F14?�?�.0'�7979'�7@-�,(/214+(P^/6-�.0'*.0'�/6-�3�'*&(-�793�7>t
79'�'
3�&('

nslookup
g ÔÕÛ k /214+2;�14Y>'*14+(?N:0-�+(79B(D53FO*)53�&2P>-�BA.c79P>793�'�/

14?�/2)5+()5793�.0143�-�.H,W-�.H)�+(,�-�.0/2143�)�-�+214C4-�BA3FP>-�B(.c79)53�'�u 7@+('�3�OS-�.0Z
:0-�+(,�)�YRB(.0143�)�-�+#[é\F-�B214D579-S:014+2BA7 '*3�&('

host
g Ô
Û k :�-�/2/214+(?N,�-�. h*iej

D5-�-�Z�B(;ê[

Js+23�&A)�7@/214+(B(14D5V43�&('*%FEcG_I­JsGM:0-�/2/61�+(?�781�.�'*Y>.0-�B(;�'�?N3�-S,�B(+(:03�)5-�+(V
147@,�-�D5D�-�O*7 w
•
È :0:0'�7 79)5+(Y^&(-�793�7

•
%(.014+(79,�'�.�.0)5+(Y^,�)5D�'�7

•
j '�+(?�)5+(Ye+A'�3�O*-�.0Zv/214)5D

•
h )579;�D�1�P>)�+(Y^B(79'�.H14+(?N&(-�793	)�+A,W-�.0/2143�)�-�+

%	&('S,�-�D5D�-�O*)5+(Ye79BAC479'�:03�)5-�+(7@;�.0-�=>)�?<'S14+2-�=>'�.0=>)5'�OQ-�,(3�&('�79'*.0-�B(3�)�+A'�7
3�-S&A'�D�;NP>-�B6?<'�3�'�.0/2)5+('SO*&()5:0&6:0-�/2/214+(?N3�-*B(79'S3�-S:0-�/2;�D5'�3�'S1U3�1�79ZF[
È ,W3�'�.cP>-�B2?�'�:0)�?�'*OS&()5:0&6:0-�/2/214+(?N)�78/2-�793F14;<;�.0-�;�.0)�143�'�V4;�.0-�:0'�'�?X3�-
3�&('*79'�:03�)5-�+2-�,(3�&()578/214+(BA14D�3�&(143	'�n>;�D�1�)�+A78)5+2?�'�3�1�)�D_&(-�OQ3�-SBA79'S3�&('
:0-�/2/214+(?ê[

Js,(P>-�B2&(1�=>'SB(79'�.H;�.0)5=>)�D5'�Y>'�7@-�+61U.0'�/2-�3�'S&A-�793�V�P>-�B6:014+2BA79'S3�&('
%	EcG�IKJsGëBA3�)5D5)�3�)5'�783�-S1�:�:0'�797@3�&A143F&(-�793F,�.0-�/T3�&('S3�'�.0/2)�+A14D�-�+2P>-�B(.
?�'�79ZF[]\F-�B2:014+23�&('�+2B(79'*14D5D�-�,(3�&('*:0-�/2/61�+(?�7@14+(?N,W)5D5'�783�&(143	14.0'
14=>1�)�D514C4D5'S3�-*P>-�B6-�+2P>-�BA.c.0'�/2-�3�'*&(-�7939[
%�-*'�793�1�C4D�)579&21m:0-�+(+A'�:03�)5-�+2,W.0-�/ì1m.0'�/2-�3�'S&A-�7 3	3�-S1UEc.014P^dc'�79'�1�.�:0&
&(-�793�V479'�'*3�&('S=>'�+A?�-�.¢Ì�79B(;�;�D5)�'�?N?�-�:0B(/2'�+(3�143�)5-�+6-�.H:�-�+A79B(D�3	OS)53�&63�&('
79P>793�'�/T14?�/2)5+()5793�.0143�-�.c-�,(3�&('*.0'�/2-�3�'*&(-�793F,�-�.c:0-�+(+('�:03�)5-�+
)5+(,�-�.�/2143�)5-�+23�&A143F)57879;�'�:0)5,W)5:c3�-*3�&(143F&(-�7939[ g Js,(3�&('*.0'�/2-�3�'*&(-�793F)57
.0B(+(+A)�+(Y^1U=>'�.079)�-�+2-�,(3�&('*q i J�íQ-�;�'�.0143�)�+AYe79P>793�'�/TO*)53�&2%	EcG�IKJsG
+('�3�O*-�.0Z�)�+AYeB(3�)5D�)53�)�'�7@?�'�.0)�=>'�?N,W.0-�/T3�&('*îÑ[ Ê4Û jÑh -�;�'�.0143�)5+(Ye79P>793�'�/2V
P>-�B279&(-�B(D5?NC4'*14C4D5'S3�-*B(79'*3�&('

telnet
:0-�/6/214+(?N)5+23�&A'S/214+(+A'�.

?�'�79:0.0)5C4'�?X)5+23�&()57879B(C�79'�:�3�)5-�+#[f`a&('�+2)5+6?<-�B(C43�V479'�'*3�&A'
?�-�:0B(/2'�+(3�143�)5-�+6-�.c:0-�+(79BAD�3FO*)53�&2P>-�B(.c79P>793�'�/T14?</6)5+()5793�.�1�3�-�.0[ k

ï �o�*�S�l�ð�o���
�lño�ð�R�Sòmó0�õô¥�S�����*�o�
���ç�

ö æ>æ ��ã
ã  �á(÷ �]Ý�ã
øLã
���ç���W�
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%�-*14:0:0'�7978&(-�793�79V4,�-�D5D�-�OQ3�&()57@;�.0-�:�'�?<B(.0' w
•

%F&('
telnet

g Ô
Û k B(3�)�D5)53�P^D5'�3�7@P>-�B6:0-�+A+('�:03F3�-S/2-�793F-�;�'�.0143�)�+AY
79P>793�'�/2783�&(143F)5/2;�D5'�/6'�+A3F%FEcG_I­JsGM;�.0-�3�-�:0-�D57>[búm-�O*'�=>'�.×V43�&('
telnet

B(3�)�D5)53�P^?�-�'�78+A-�3F3�.014+(79D�1�3�'*:0-�/6/214+A?�78C4'�3�O*'�'�+6?�)5,�,W'�.0'�+(3
-�;�'�.0143�)�+(Y^79P>793�'�/27>[b%	&()�7@/2'�14+(79V4,�-�.c'�n>14/2;�D5'�V43�&(143FP>-�B2:014+
)�+A=>-�Z�'*-�+(D�P^q i JsEHr j :0-�/2/214+(?�7@-�+2&(-�793�78.0B(+(+A)�+AYe3�&('
q i JsEcr j 79P>793�'�/p[
%F&('

telnet
:0-�/2/61�+(?X&A14783�OS-*/2-�?�'�78-�,(-�;�'�.0143�)5-�+ w :0-�/2/214+(?

14+(?N)5+(;�B(39[f`a&('�+2)5+vû Î��2�2x�}(y2�2Î�y({ V4P>-�B2:014+2-�;�'�+214+(?N:0D5-�79'
:0-�+(+('�:03�)�-�+(7@3�-S.0'�/2-�3�'S&A-�793�79V�:�&A'�:�Zo3�&('*793�143�B(78-�,A1m:0-�+(+A'�:03�)5-�+(V
14+(?N79-*-�+#[ È ,�3�'�.c1U:0-�+(+('�:03�)�-�+2)57@'�793�14C�D�)579&('�?�V�P>-�B61�.�'*)5+ �W}Rücý>Ï
�6Î�yA{ V�OS&()5:0&2D�'�3�7@P>-�B2B(79'*3�&A'S.0'�79-�B(.0:0'�7@-�,(3�&('S.0'�/2-�3�'*&(-�793F147
3�&A-�B(Y>&2P>-�B6O*'�.0'S?�)5.0'�:03�D�P^:0-�+(+('�:03�'�?X3�-*)�3 g 3�&()578)578:014D5D5'�?X1
þ��Wz0Ï¢ý>x�� û Î�}A}({ û ÏK��Î�} k [f%F&('

telnet
B(3�)5D�)53�Pe:014+2;�14797@P>-�B(.

3�'�.0/2)5+(14D�3�P>;�'*3�-*3�&A'S.0'�/2-�3�'*&(-�793F)5,(3�&A'S.0'�/2-�3�'*/214:0&()�+A'
79B(;�;�-�.03�783�&()578,�B(+(:03�)5-�+(14D5)�3�P�[fJL,A)�3	?�-�'�78+A-�3�V�P>-�B279&(-�B(D5?X)5+(:0D5B(?�'
3�'�.0/2)5+(14D�3�P>;�'*)�+(,�-�.0/2143�)�-�+2)5+6P>-�BA.c.0'�/6-�3�'*&(-�793FD5-�Y>)�+2;�.0-�,�)�D5'�[
%F&('

telnet
:0-�/2/61�+(?X:014+2-�;�'�.0143�'*)�+vû0ÿ x�z0x û ÏK{�z���x�Ï��Wx��WÏK���6{ /2-�?�'

14+(? ���W}({�� ��� ���W��}({ /2-�?�'�[fJs+6:0&(14.014:03�'�.¢Ì�143�ÌW1�ÌW3�)5/6'*/2-�?�'�V4'�14:0&
3�PR;�'�?X:0&(1�.�1�:�3�'�.c)57879'�+A3F3�-S3�&('*.�'�/2-�3�'S79)5?�'*,W-�.H;�.�-�:0'�7979)5+(Y([fJL+
D�)5+('�Ì�C4P>Ì�D�)5+('*/6-�?<'�V4'�14:0&63�P>;�'�?N:0&(14.014:03�'�.c)�7@;�.0-�:0'�7979'�?XD5-�:014D�D5P¢V
14+(?N-�+(D5PeO*&('�+21U:�-�/2;�D5'�3�'SD5)5+('*&(1478C�'�'�+63�P>;�'�?N)5783�&('*?�143�1U79'�+(3
3�-*3�&('S.0'�/2-�3�'*79)�?�'�[
`a&('�+2.0B(+(+()5+(Y^)5+2D5)�+('�Ì�C4P>Ì�D5)�+('*/2-�?�'�V

telnet
;<.�-�=>)5?�'�78C4'�3�3�'�.

.0'�7 ;<-�+(79'S3�)5/2'S3�&(14+2?�-�'�7@1m:0-�+(+A'�:�3�)5-�+2/61�?�'SO*)53�&
rlogin

g Ô
Û k V
C4'�:014B(79'

telnet
Y>'�+('�.0143�'�7@D�'�797@+('�3�OS-�.0Zo3�.�1�,W,�)�:�[fÉF-�.H/6-�.0'

)�+A,W-�.0/2143�)�-�+214C�-�B(3
telnet

V479'�'*79B(C479'�:03�)�-�+2ÊÑ[�Ô
V�;�14Y>'NÔ
ÓÑ[
•

%F&('
rlogin

B(3�)5D�)53�Pe1�D�79-*'�793�1�C4D�)579&('�7@1m=>)5.03�B(14D�:0-�+(+A'�:�3�)5-�+2-�=>'�.
%FEcG_I­JsGM3�-S1U.0'�/2-�3�'S&(-�7939[ h )5793�)�+AY>B()57 &A)�+AYe,�'�143�B(.0'�78-�,

rlogin)�+A:�D5B(?�'*3�&('*,�-�D�D5-�OS)5+(Y w
� GF.0-�=>)5?�'�7814BA3�-�/2143�)5:cD5-�Y>)�+ g x�ý>Ï­Î���Î	�(��} k 79-S3�&(143	P>-�B214.0'*+(-�3

;�.0-�/2;�3�'�?X,�-�.c1UD�-�YR)�+2+(14/2'S1�+(?X;<147979OS-�.0?N)�,(:0'�.03�14)5+
:0-�+(?�)53�)�-�+(7@14.0'S/2'�39[

� È D5O*14P>78,�-�.0OS14.0?�7@P>-�B(.c3�'�.0/2)�+(1�D�3�PR;�'S3�-S3�&('*.�'�/2-�3�'S&A-�793 [fÉF-�.
/2-�.0'S)5+(,�-�.0/61�3�)5-�+2-�+23�&('SBA79'S-�,

rlogi
+AV479'�'*79B(C479'�:03�)�-�+ÙÊÑ[ Ë4V

;�14Y>'*Ë4ÍÑ[
•

%F&('
rsh

B(3�)�D5)53�P g 79'�'
remsh

g Ô
Û k�k '�n>'�:0B(3�'�7@-�+('*79&('�D�D_:0-�/6/214+A?
-�+21m.0'�/2-�3�'S&A-�7 39[fÉF-�.H/2-�.�'*)5+(,�-�.�/2143�)5-�+2-�+63�&('*B(79'*-�,

rsh,79'�'S79BAC479'�:�3�)5-�+2ÊÑ[ Ê4V4;�14Y>'*ÊÑÔ4[
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%	&('S,�-�D5D�-�O*)�+AYeq i JLEHr j B(3�)5D�)53�)�'�7@D5'�3FP>-�B23�.014+A79,W'�.H,W)5D5'�78-�+2.0'�/6-�3�'
&(-�793�7>[
•

%	&('
rcp

g Ô k B(3�)5D�)53�Pe:0-�;�)5'�7@,W)5D5'�78C4'�3�O*'�'�+2&(-�793�7"[]\F-�B2:014+2:0-�;�P
,�)5D�'�7@C4'�3�OS'�'�+21UEc.014P^dc'�79'�14.0:0&279P>793�'�/T14+(?N1U.�'�/2-�3�'*&(-�793F-�.
C�'�3�O*'�'�+23�O*-S.0'�/2-�3�'S&A-�793�7>[

rcp
14D5D�-�O*7@14B(3�-�D�-�Y>)5+ g ,W-�.H1

?<'�7 :0.0)5;�3�)�-�+AV479'�'S79B(C479'�:03�)5-�+6Ól[�Ô
V4;<14Y>'SÓ�Ó k [fÉF-�.H/2-�.�'
)5+(,�-�.0/2143�)5-�+2-�+

rcp
V�79'�'S79B(C�79'�:�3�)5-�+2îÑ[�ÔÕV4;�14Y>'*Ê
�Ñ[

•
%	&('

ftp
g Ô
Û k BA3�)5D5)�3�P^)�+A=>-�Z�'�783�&('*,�)�D5'*3�.014+A79,W'�.H;�.0-�Y>.�1�/ptÕ14+

ftp;<.�-�/2;�3F3�&('�+214;�;�'�1�.�79V4)5+(?�)5:0143�)�+(Y^3�&(143F3�&('S;<.�-�Y>.014/ì)�78O*14)53�)�+AY
,�-�.H,WB(.03�&('�.H)�+A793�.0B(:03�)5-�+(7>[ È 3	3�&A)�7@;�-�)5+(3�V4P>-�B2:014+2B(79'*3�&A'
1�B(3�-�D�-�Y>)5+2,W'�1�3�BA.�'�V�-�;�'�+21m:0-�+(+A'�:�3�)5-�+23�-*1U.0'�/2-�3�'*&(-�793�V43�.014+(79,�'�.
-�+A'S-�.H/6-�.0'*,W)5D5'�79V414;�;�'�+(?N1UD�-�:014D_,W)5D5'S3�-S1U.0'�/2-�3�'S,�)�D5'�V4:0&(14+AY>'
?<)�.0'�:03�-�.0)�'�79V4?�'�D5'�3�'S.0'�/6-�3�'S,�)5D�'�7@14+(?�IK-�.c?�)5.�'�:03�-�.0)�'�79V4:0D5-�79'S1
:0-�+(+A'�:03�)5-�+(V4-�.H;�'�.0,�-�.�/ì1U+(B(/2C4'�.H-�,(-�3�&('�.c,�B(+(:03�)5-�+(7@3�&A143

ftp.0'�:0-�Y>+()5Ò
'�7>[
%�-*'�793�14C4D5)�79&21U,W)5D5'S3�.014+(79,�'�.c:0-�+(+A'�:�3�)5-�+2,W.0-�/ì1m.0'�/2-�3�'S&A-�7 3	3�-S1
EH.014P^dc'�79'�14.0:0&2&(-�793�V�79'�'S3�&('*=>'�+(?�-�.¢Ì�79B(;�;�D5)5'�?X?�-�:0B(/2'�+(3�143�)5-�+6-�.
:0-�+(79BAD�3FO*)53�&63�&('*79P>793�'�/ì14?�/2)�+A)�793�.0143�-�.c-�,(3�&('S.0'�/2-�3�'S&A-�7 3	,W-�.
:0-�+(+A'�:03�)5-�+2)�+A,W-�.0/2143�)�-�+23�&(143	)57879;�'�:0)5,W)5:c3�-*3�&(143F&(-�7939[ g JL,A3�&A'
.0'�/2-�3�'S&A-�793F)578.0B(+A+()�+AYe1U=>'�.079)5-�+6-�,A3�&A'Sq i JWíQ-�;<'�.�1�3�)5+(Y
79P>793�'�/TO*)�3�&2%FEcG_I­JsGM+('�3�OS-�.0Z�)5+(Y^B(3�)�D5)53�)5'�78?�'�.0)5=>'�?X,�.0-�/T3�&('
îl[ Ê4Û jÑh -�;�'�.0143�)5+(Y^79P>793�'�/2V4P>-�B279&(-�BAD�?NC4'*14C4D5'S3�-*B(79'S3�&('

ftpBA3�)5D5)�3�P^)5+63�&('*/214+(+('�.H?�'�79:0.0)�C4'�?N)5+23�&()�7@79B(C479'�:03�)�-�+][f`â&A'�+2)�+
?<-�B(C43�V479'�'S3�&('*?�-�:0B(/2'�+(3�143�)�-�+2-�.c:0-�+(79BAD�3	OS)53�&6P>-�BA.c79P>793�'�/
1�?�/2)�+()5793�.0143�-�.�[ k ÉF-�.H/2-�.�'*)5+(,W-�.0/2143�)5-�+6-�+

ftp
V479'�'*79B(C479'�:03�)�-�+

îl[ Ë4V�;�14Y>'*î
�Ñ[

`a&('�+2P>-�B214.0'*D�-�Y>Y>'�?N-�+23�-S1UEH.014PedH'�79'�14.0:0&679P>793�'�/2V4P>-�B2:014+2B(79'
3�&('S793�14+A?�14.0?Xq i JsEHr j B(3�)5D�)53�)�'�7

mail
g Ô k V

mailx
g Ô k V4-�.

talk
g Ô
Û k V

?�'�79:0.0)5C4'�?X)5+279'�:03�)5-�+��4V4;�14Y>'��
�Ñ[

j '�=R'�.�1�D�:�-�/2/214+(?<78D5'�3FP>-�B2?�)57 ;<D�14P^)5+(,W-�.0/2143�)5-�+61�C4-�B(3FB(79'�.07@14+(?
&(-�793�7@)�+23�&('*+('�3�O*-�.�Z	[

��ä�à á ã � �"ä�ä  �áA÷2�9 �¡ �"ã���ç���ç�

� � á��F �á(÷âá ��ø��mÝ�ä��ëßMà  �¡���ç�����
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•
\F-�B2:014+2B(79'*3�&('

finger
g Ô
Û k :�-�/2/214+(?N3�-S?�)579;�D514Pe)5+(,�-�.0/6143�)5-�+

14C4-�B(3	B(79'�.�7@:0-�+(+('�:03�'�?X3�-*1m.0'�/2-�3�'S&A-�7 3	-�.cD5-�Y>Y>'�?N)�+23�-S3�&('*Ec.014P
79P>793�'�/ì3�&(.0-�B(Y>&

telnet
g Ô
Û k -�.

rlogin
g Ô
Û k [fÛcP^?�'�,�14B(D53�V

finger
D�)5793�783�&('*D5-�Y>)�+2+(14/2'�V4,�B(D5D�+(14/2'�V4O*.0)�3�'*793�1�3�BA7 V�3�'�.0/2)5+(14D

+(14/2'�V4)5?�D�'*3�)�/2'�V4D5-�Y>)5+63�)5/2'�V4-�,W,�)5:�'*D5-�:0143�)5-�+(V41�+(?X;<&(-�+('*+(B(/2C4'�.
,W-�.H'�14:0&2:0B(.0.0'�+(3	B(79'�.0[]\F-�B61�D�79-*:014+2?�)57 ;<D�14P^)5+(,�-�.�/2143�)5-�+214C4-�B(3
1U7 ;<'�:�)5,�)�:HB(79'�.×V4)5+(:0D5B(?�)5+(Y^3�&A'SBA79'�.�u 7@D5-�Y>)�+2+A14/2'�V4,WBAD�D_+(14/2'�V
&(-�/2'f?�)5.0'�:03�-�.�P¢V4D5-�Y>)�+279&('�D5D5V4D�-�Y>)5+23�)�/2'�V4)5?�D5'S3�)�/2'�V414+A?�V4)5,
14=>14)5D�1�C4D�'�V4;�.0-�$0'�:03F14+(?N;�D514+#[

•
\F-�B2:014+2?�)�79;�D514P^3�&('*D�-�:014D_&(-�793�u 7@-�,W,�)5:�)514D_&(-�793F+(1�/6'*C4P^B(79)5+(Y^3�&('
hostname

g Ô k B(3�)�D5)53�P�[
•

%F&('
ping

g Í k :0-�/2/614+A?X;�.0-�=>)5?�'�7@P>-�B6O*)53�&21U79)�/2;�D5'SO*14P^3�-*,�)�+(?
-�B(3FO*&('�3�&('�.c1U.0'�/2-�3�'S&(-�793	)�7@-�;�'�.0143�)�+(Y^14+(?N.0'�14:0&(14C�D�'*-�=>'�.c3�&('
%FEcG_I­JsGë+A'�3�O*-�.0ZF[


