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§¨�z±¸�b�m¯h�z�\�¦¯h§�¥¼¯h�m�h�h�m¯h���¦�m�z���z§�³���´��m�m�`µ`§�±s� �
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é ø�§��\�z§��hÀ`ê ��æ�� Òèí£�m©��h�¦��� �îé �m¯h�zµ`�m�z��§������m�����R�¶�z�²�s�m�h�W���z�R���� ½¡Y¢ {65}� �
�h�m¥��m§��¶� � �·�z�R���m¥�¥¦�m©��¦�\��¯h�mµ`µ`§��z±s��©R�m�h�R§¨±s±s�m±¸�b�����z�

telnet
ücê ý

�s�h�m���h§�µ «
crmod

ñ
debug

ñ
negotiate

ñ�§¨�z±
options

� �W�z�
ftp

ücê ý
�s�h�m���h§�µë�\§��M�¶�m³��m�h§�¥¼�\�m©K¯h�mµ�µ`§��\±s��«

!
ñ
$
ñ
account

ñ
cdup

ñ
cr
ñ

disconnect
ñ
form

ñ
macdef

ñ
mode

ñ
nmap

ñ
ntrans

ñ
proxy

ñ
reset

ñ
runique

ñ
struct

ñ
sunique

ñ
tenex

ñ�§��\±
trace

� ¡£í ¬}ïWð � �¶À��¶�b�mµ`���z�m©���z¥�¥¦À��¶�z�s�s�m�h�W���z�
rlogin

ü½ê ý �s�h�m���®§¨µ � �·�z�
rcp

ü½ê ý �s�h�m���h§�µë�z§¨�M´��m���`§
�z�m©ª¯®�mµ`µ`§��z±¸�¶À��z��§�ò�§��z±¸§Ó�z�m©K�m�s�����m�

–p
� �W�z�

ntalk
ü½ê ÷ {}é�ý

¯h�mµ`µ`§��z±�©�§��M§�±s±²�m± �
ç¤� � é �m¯h�mµ�´¨�m�äê ����� Òè�·�z���Mµ`§��z�\§�¥¼�z§���´��m�m�`µ`�m±s���y���m±¸�b�����z¯h¥¦�\±s�R§

±s�m�¶¯h�h���s�b���m�`�m�z���z�R¢ {  °�s�®�m���m¯h�m¥�ñ�§��z±¸�¦�·�¶�z�s�s�m�h���M�h�m¥��m§��¶� ç}� � �m�z���z�
���� c¡Y¢ { �m�s�m�h§��b���z���¶À��¶���mµ �

ù¤� � ¬ �s�h�¦¥Wê �¨��� Òè�W�z���M�h�m�s�h���z�W©����b�`�h�m³����¶�¦�m�`�¶�z�s�s�m�h���M���z������ c¡£¢ {pù}� ��h�m¥��m§��¶� � �W�z�
ntalk

¯h�mµ`µ�§¨�z±¸§��z±¸�b�\�
@rhosts

�s§��h§�µ`�m���m�£�m�`�b�\�
finger

¯h�mµ`µ`§��z±�©��m�h�R±s�m¥��m���m± � �·�z�R¢ {  
rft

�z����¥¦����À�§��\±�§Ó±s�m�¶¯h�®���s�����m�
�m�z���z�Rµ`§��\±s§����m�®À��¶�m¯h�z�h�¦��À��s�m¥¦��¯hÀ�©��m�h�R§�±s±s�m± �

æ¤� � é �m¯h�mµ�´¨�m�äê ����ú Òè�·�z���M�h�m©R�h�����R�¶�z�s�²�m�®�����b�\�R���� c¡Y¢ {pæ}� � �h�m¥��m§��¶� �
�¤� � ø��\�z��ê �¨��5}� �W�z���M�h�m©��h�¦�����¶�z�s�s�m�h���M���z������ c¡£¢ {p�}� � �h�m¥��m§��¶� � ¬ ¥�¥�h�m���m�®�m�\¯®�m�����R���z��¢ {  Î�s�h�m±s�z¯h�W�z§¨³��R´��m�m�`�h�mµ`�m³��m± �
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(�)+*-,/.1032+45036*-2+7�8�9�:;4+<>=�,/2+=�7�?@9�8>AB45,&=�8�,C7�9D7�)+=@<>9�.E.14+25*�<>037�*-9�2
<>03F;03G3*-6�*-7�*�=�,C03HI03*-6�03G!6�=D?@*-7�)E(+8�0!2+,&.1*�,&,&*-9�21JK9�2+7�8>9�6
L�8>9�7	9�<>9�6NMPOQ2+7�=�8>2+=�7RL�8>9�7	9�<>9�6ST(RJULMVOWL�X+9�2EJK8>03Y[ZK=�,&=�038><>)1,#Y\,#7�=�.1,
8>4+252+*-2+]^7�)+=@_a` bc8�=�6-=�03,&=@9�d+7�)+=@e^f[OQJKg@hi9�F�=�8�0!7	*-2+][,&YI,&7�=�.j`
(�JKLkMPOQLl*�,C03HI03*-6-03G36-=D9�21036-6JK8>03Y[ZK=�,&=�038><>)1,&YI,&7�=�.E,C7�)+037R8>4+217�)+=
e[f[OWJUgDhi9�F�=�8>037�*�25]^,&YI,&7	=�.m`
(�)+*-,/.1032+4+0!6:�=�,&<>8�*-G3=�,C7�)+=De[f[OWJUgDhi2+=�7�?@9�8�Ak*�25]^<>9�.1.1032+:�,/7�)+0!7
YI9�41<>0321=�nI=�<>4+7�=D037�0oJU8>03Y^ZU=�,&=�038><>)E,&YI,&7�=�.p7�9D<>9�.1.14+2+*-<>037�=D?@*�7�)
0c8>=�.19�7	=@,&YI,&7�=�.j`qOQd+YI9�41?D03257R7�9D<>9�.1.E452+*-<�0!7	=@?D*-7�)E7�)+=@JK8>03Y
ZU=�,&=�038><>)E,&YI,&7�=�.pdT8>9�.p0c8�=�.19�7�=D,&YI,&7�=�.1r3YI9�41.14+,&7R6-=�038>2E7�)+=
25=�7	?@9�8>A*-2+]^F;8�9�<>=�:�458�=�,CdT9�8K7�)+037R,&YI,&7�=�.ms�G3=�dT9�8�=@F�8>9�<>=�=�:�*-2+]^*-217	)5*�,
.103254+036-r38>=�HI*�=�?t7	)5=D,&=�7�9�d+.1032+4+036-,C7	)5037R:�=�,&<>8>*-G3=�,/7�)+=�,&=
F;8�9�<>=�:�458�=�,I`q(�)+*-,/.1032+45036036-,&9@*�2+<>6-4+:�=�,C*�25d�9�8>.1037�*-9�2E0!G39�4+7R)59�?
7�)+=@e^f[OQJKg@hi.E456�7�*-6�=�HI=�6,&=�<>4+8>*-7�Y^STulvRhaX+0325:w(+8>4+,&7	=�:xe^f[OQJKg@h
,&YI,&7�=�.1,/*-.1F�03<>7R7�)+=@4+,&=D9�d+(�JKLMVOQLl9�2EJU8�0!Y^ZU=�,&=�038><�)1,&YI,&7�=�.1,%`

ycz+{}|�~�(�)+=@(k8>4+,&7�=�:xe^f[OQJKg@h�,&YI,&7�=�.�*�,C0o<>9�2+dT*-]I4+8>037�*�9�219�d+7�)+=
e[f[OWJUgDhiulvRhi,&YI,&7	=�.p7�)+0!7R,&4+F�F�9�8>7�,/F�8>9�<>=�,&,#*-2+][037R.14+6�7�*-F�6-=
,&=�<>4+8>*-7�Y^6-03G3=�6-,/0325:w,&YI,&7�=�.p0!:�.E*-2+*-,&7�8>037	*-9�214+,&*-2+]^9�256�Y
259�2+��,&45F�=�8K4+,&=�8U03:�.1*�25*�,&7�8>037�*�H\=D8>9�6-=�,I`�(�)+=D(+8>4+,&7�=�:we[f^OQJUgDh
,&YI,&7�=�.�<�9�25,&*�,&7�,/9�d57�)+=D,&45G3,&=�7R9�d+e[f[OWJUgDhi,&9�dT7�?D038>=@7�)+037R9�dTdT=�8>,
7�)+=�,&=@<>03F�03G3*-6-*�7�*-=�,I`�(R)5=D(+8�45,&7	=�:xe[f^OQJKg@hi2+03.1=D:�9�=�,C2+9�7R*-.EF�6-Y
.103*-2+7�=�2+0325<�=@9�d+7�)+=@e[f^OQJUgDhi�a` ba` �o,&=�<>4+8>*-7�Y^=�HI0!6�4+0!7	*-9�2�`

(�)+=De[f[OWJUgDhi(RJULMVOWLl<>9�.1.1032+:�,/038>=@HI=�8>Y^,&*-.E*-6-038K7�9D7�)+=
=��!4+*�H\036�=�257Re[f^OT��<>9�.1.E0325:�,&r3G3=�<>034+,&=@e^f[OQJKg@hi(RJKLkMPOQLlG34+*-6-:�,/9�2
7�)+=@�a` �o8>=�6-=�03,&=@9�d+7�)+=D��9�4+8>7�)E�U=�8>A=�6�=�Y[ha9�dT7�?D0!8�=@�D*-,&7�8>*�G!4+7�*�9�2
ST�a` �3�Kh��DXQ`

(�)+=@d�9�6-6-9�?D*-2+][F�4+G36-*�<>037�*-9�2+,CF�8>9�HI*�:�=@dT4+8>7�)+=�8K*-2+dT9�8�.1037�*-9�2103G39�4+7�7	)5=
e[f[OWJUgDhi,&YI,&7�=�.p032+:w(�JKLMVOQL+`qe^256�=�,&,C9�7�)+=�8>?D*-,&=D259�7	=�:;r3036-6
F;4+G36-*�<>037�*-9�2+,/8>=�dT=�8>8>=�:w7�9@*�217�)+*-,/.1032+45036038>=@JK8>03Y[ZK=�,&=�038><>)
F;4+G36-*�<>037�*-9�2+,I`
• �R�[���K�@���%�����3���5���V �¡>¢�£/¡>�T¤E�>¡N¥ F�45G36�*-<>037�*�9�21h�¦D§3�!b3¨3b
• �R�[���K�@�l�K �¤1¤1©�ª+�1�K �ª5«��>ª+�P�T �ª+¢ r3F�45G36�*-<>037�*-9�2EJULR§3�3b!¨3�

¬®U¯>°@±I/²
³x´¶µ ¯#·¹¸º°@±\·&»@¼¶½
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• ���[�¹�U�D� vi Û[��ÜW�>¡>�>ª+Ý>�K�U©�¡>�I¥ F�4+G!6�*-<>037�*�9�21h�ÞD§3�3b!¨3�
• ���[�¹�U�D� ed Û[��ÜW�>¡>�>ª+Ý>�K�U©�¡>�I¥ F�4+G!6�*-<>037�*�9�21h�ÞD§3�3b!¨3¨
• ���[�¹�U�D�ß�C¢>�>¡K�K �¤1¤1©�ª+�+¢àÛ^�>©��Iá@Û^��ÜQ�>¡>��ª5Ý���¥ F�45G36�*-<>037�*-9�2h�ÞD§3�!b3¨3â
• ���[�¹�U�D�ß�C¢>�>¡K�K �¤1¤1©�ª+�5¢�Û^��ÜQ�>¡��>ª5Ý��Uãä©;ª�åI©�æ�¥ F�4+G36-*-<>037	*-9�2h�ZK§3�3b�ç�ç
• ���[�¹�U�D�lãßåIæT�V��æT�>«��>æ+�R�>Ý�åI¡>�T�èáxé�ã¶êC�ë+ì/�>©��}åI¡>���C¢>�>¡�í ¢ïîDåI�T�+��¥F;4+G36-*�<>037�*-9�2Eh�¦D§3��ç�ç�ç
• ���[�¹�U�D�¶�1�>�VðD �¡>ñ3�TªIò[ì/©�Ý>�Tæ��T�V���>¢�ó@�+¤1��ª5��¢>�V¡>©��V �¡�í ¢ïî@åI�T�+��¥F;4+G36-*�<>037�*-9�21ha¦D§!�3�3b3�
• ô[�>¡>õ3�>¡� �¢��C¢>�>¡�í ¢ïî@åI�T�+��¥ F�45G36�*-<>037�*�9�21ha¦@§3�3�!b3_
(�)+= �C¢>�>¡�£^åIõ!æ��TÝ>©��V�� �ª+¢U�K©��V©�æT }ò r3F�4+G36-*-<>037�*�9�21JKL�§3b3b3_3_!r3:�=�,&<>8�*-G3=�,7�)+=@03HI03*-6�0!G3*�6-*-7	Y[032+:x<>9�2+7�=�2+7�9�d+036-6JK8>03Y[ZK=�,&=�038><>)1)+038>:�?@038>=D0!2+:
,&9�dT7	?@038>=@.E0!2+4+036-,/7�)+037�038>=D03H\03*�6-03G36-=@7	9@<>4+,&7�9�.E=�8>,I`
(�9@9�8�:;=�8K0c.1032+4+036-r3=�*-7	)5=�8K<>036-67�)+=@�D*-,&7	8>*-G34+7�*-9�21JK=�2+7�=�8K*-2
ul=�2+:�9�7�0cöc=�*�]I)57	,&r!ul*�2+25=�,&9�7	0!r3037�÷�ç�§!âaç��3§3â3�!�3§3¨3_3b3øc9�8U,&=�2+:x0
dT03<>,&*�.1*-6�=@9�d5YI9�4+8K8>=��345=�,&7R7�9@d�03n[254+.1G3=�8K÷�ç�§3âaçù�3§3�3¨3�3§!baç��aç3`qJU8>03Y
ZU=�,#=�0!8�<>)1=�.1F�6�9�Y\=�=�,/.103Y^,&=�2+:x=�6-=�<�7�8>9�2+*-<K.103*-67�9

orderdskSTe^f[OT��,&YI,&7�=�.p45,&=�8�,&XQ`
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(�)+=@d�9�6-6-9�?D*-2+][<>9�2+HI=�2+7�*-9�2+,C038>=D45,&=�:x7	)58�9�45]I)+9�4+7�7	)5*�,C.1032+4+0!6	û
JU9�2+HI=�2+7�*-9�2 ul=�032+*-2+]
command

(R)+*-,/dT*-nI=�:��T,&F�03<>=DdT9�2+7R:�=�259�7	=�,C6�*-7�=�8>036
*�7�=�.1,C,&4+<>)E0!,/<>9�.1.1032+:�,&r3dT*-6�=�,&r38>9�4+7�*-2+=�,&r
F�037�)12+03.1=�,&r3,&*-]I2+036-,&r3.1=�,&,&03]I=�,&r30325:
F�8>9�]I8>03.1.E*-2+][6�0325]I4+03]I=@,#7�8>4+<>7�4+8>=�,I`

manpage
S � X ul0321F�03]I=D,&=�<>7�*-9�2E*-:�=�2+7�*-d�*-=�8>,/0!F�F�=�038K*-2

F�038>=�2+7�)+=�,&=�,C03d�7�=�8U.E0!2EF;03]I=D2503.1=�,I`�(�)+=
d�9�6-6-9�?D*-2+][6�*-,&7R:�=�,&<>8>*-G3=�,/7�)+=@*�:�=�257	*-dT*�=�8>,Iû
ç e[,&=�8K<�9�.1.1032+:;,
ç�� e[,&=�8K<>9�.E.10325:�,/F�9�8>7�=�:wdT8�9�.p�Uha�
� haYI,&7�=�.p<>036�6-,
� vR*-G38>038>Y[8>9�4+7�*�2+=�,&r3.103<>8>9�,&r3032+:

9�F�:�=�dT,
� �@=�HI*�<>=�,CST,#F;=�<�*-036kd�*-6-=�,#X
�3L LR8>9�7�9�<>9�6-,
¨ �R*-6-=Dd�9�8>.1037�,
ø ul*-,&<�=�6-6-032+=�9�4+,C7	9�F;*�<>,
ø3� �@üý�K�T8�=�6-037�=�:w*-2+dT9�8>.E0!7	*-9�2
� þï:�.E*-2+*-,&7�8>037	9�8K<�9�.1.1032+:�,

«�©�¡>�T©�õ3æT� OQ7	0!6�*-<K7�YIF�=�dT03<>=D:�=�2+9�7�=�,/HI0!8�*-03G36-=D=�257	8>*-=�,
032+:x?D9�8>:�,C9�8K<>9�2+<>=�F�7�,CG3=�*�25]^:�=�dT*-2+=�:�`

user input
(R)+*-,/G!9�6�:xdT*�nI=�:��T,&F�03<>=@d�9�2+7�:�=�2+9�7�=�,/6-*�7�=�8>036
*�7�=�.1,/7�)+0!7R7�)+=D4+,&=�8U=�2+7�=�8>,/*-2E*-2+7�=�8>03<>7�*�HI=
,&=�,&,&*�9�2+,I`DgD457	F�457R*-,C,&)+9�?D2�*�212+9�25G39�6�:;r
d�*-nI=�:��T,&F�03<>=@d�9�257#`

ÿ�� �K8>03<>A=�7�,C=�2+<>6�9�,&=@9�F�7�*�9�2+0!6F�9�8>7�*�9�2+,C9�d+0
<>9�.E.10325:w6-*�2+=�`

`ú`è` �K6-6-*�F�,&=�,/*-2+:�*-<>037�=D7�)+037R0cF�8>=�<>=�:�*�25]
<>9�.E.10325:���6-*-2+=D=�6-=�.1=�2+7R<>0321G3=D8>=�F�=�037�=�:�`

KEY
(R)+*-,C<�9�25HI=�2+7�*�9�21*-2+:�*-<>037�=�,/0cA=�Y[9�217�)+=
A=�YIG39�038>:�`

� KEY� gD21.10321F�03]I=�,&r!7	)5*�,C<>9�2+HI=�2+7�*-9�2E*-2+:�*-<>037�=�,
0cA=�Y^9�217�)+=@A=�YIG39�038>:�`

� »@¼��D/¼¶±I·¹»@¼¶½
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(�)+=DdT9�6-6�9�?@*-2+][.E0!<�)5*�2+=@2+03.1*-2+][<>9�2+HI=�2+7�*-9�2+,C.E03Y[G3=@4+,&=�:
7�)+8>9�4+]I)+9�457R7�)+*-,C.1032+4+036�û
(�=�8>. �D=�dT*�25*�7�*-9�2
JK8>03Y[L	��Ll,&YI,&7	=�.1, þ�6-6<>9�2+dT*�]I4+8>037�*-9�2+,C9�d+JK8>03Y[F�038>036-6-=�6

HI=�<�7�9�8KF;8�9�<>=�,&,&*-2+]^STL	�ïLRX+,&YI,&7�=�.1,&r3*�2+<>6-4+:�*-2+]
7	)5=DdT9�6-6�9�?@*�25]+û
JKZ�þ�
tJK_3bc,&=�8>*-=�,/STJKZàþ�
�JU_aç�â3r
JKZ�þ�
tJK_3��þïr3JKZàþ�
�JU_3�3r3JUZ�þ�
tJK_3��þïr
032+:xJKZ�þ�
�JK_3�c,&YI,&7�=�.1,&X
JKZ�þ�
tJK_3b3�t,&=�8�*-=�,CS�JUZ�þ�
�JK_3�ùþ��@r
JKZ�þ�
tJK_3�3�@r30325:wJUZ�þ�
�JK_3�3�t,&YI,&7	=�.1,&X
JKZ�þ�
�Uv ,&=�8>*-=�,/STJKZàþ�
�
R�TulL��Kv�r
JKZ�þ�
�UvR_3�!r3JKZàþ�
�Kv�_3�3r30325:wJUZ�þ�
��KvR_!�
,#Y\,#7�=�.1,&X
JKZ�þ�
��3_3bc,&=�8>*�=�,CSTJKZàþ�
�3_açùâc032+:
JKZ�þ�
��3_3�3�c,&YI,&7�=�.1,&X
JKZ�þ�
t(R_3bc,&=�8>*�=�,CSTJKZ�þ�
�(R_3�3r!JKZ�þ�
�(R_açùâ3r
032+:xJKZ�þ�
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• 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
�'¸º¹
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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

� á�æ! è#"%$
áeã'&då("·èdã�) á�ã¤æ
ç+á+*-,�"%åÊæ/.
�'¸10

ê°è#2å(* ç3* è�&dá4"%á45 åÊã
æ!6¤åÊç3)87�ã�,�7�9
�'¸1:
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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
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%	&(' }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-�.�)5Ò143�)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-�.�)5Ò143�)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 tOS&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)�Ò143�)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 ÔÛ k B(3�)5D�)53�Pe3�-*.0'�=>)�'�OQ3�&(' h*iej ,�-�.c1UD5)�793	-�,(Z�+(-�O*+
&A-�793�7>[f%	&('

nslookup
g ÔÛ 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>t79'�'
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 ÔÛ 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 ��ãã  �á(÷ �]Ý�ãøLã
���ç���W�
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%�-*14:0:0'�7978&(-�793�79V4,�-�D5D�-�OQ3�&()57@;�.0-�:�'�?<B(.0' w
•

%F&('
telnet

g ÔÛ 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 ÔÛ 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[�ÔV�;�14Y>'NÔÓÑ[
•

%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 ÔÛ 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[�ÔV4;<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 ÔÛ 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 ÔÛ 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�����

Ü   ã�� ¡ à��  �á(÷ � ã��äeà á���]Ý�ãø  �áA� Ý<ä�ßMàFø   Ý á���ç����!
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•
\F-�B2:014+2B(79'*3�&('

finger
g ÔÛ 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 ÔÛ k -�.

rlogin
g ÔÛ 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[



��������	��
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'�(*),+-+/.�021�)�3�465�.�+/0272),89.�+-(*3�:<;=3�>?02@946>*+/.A'CBEDGFIHJDK>*1�),L�),1�)�.�+M1�3
.�NO.�02>P1	.A023�Q?Q6@94P5�+-3�463�1�(*.�7E023�Q6R�>*1�.�72+-3�46;O3�>*7S4*.�1�:T3�72UCVW'G@98 L�.YX
L,),+/1	+M1�(*.T>*1�),L�),1�),.�+-@94*5Y+/>*Q6Q?@ 7�),Z�.�+-1�(*.A)�4P1	723�5�>*021�3�72;[),4*\�3�72Q6@91	),3�4
@ 893�>*1C@ 0�02.�+/+/),4*]^(*3�+/1�+-R�723�_O),5�.�5Y)�46+/>*8 +/.�0�1�),3�46`aV `bVcX�d9Re@9]O.YX�`aVWf[+/.
1�(*),+-),4*\�3�72Q6@91�)�3�461�3T02(*3�3�+/.A@g>P1	),L,)�1�;^1	(P@91C:A)�L,L@9L,L,3�:<;O3�>?1�3
023�Q6R�L,.�1�.T;O3�>*7S1	@ +/Ud91�(*.�4?1�>*72461�3T1�(*.A@9R�R�723�R�72),@91�.T+/>*89+/.�021�)�3�46\�3�7
1�(*@ 1h>*1�),L�),1�;�V

'G@ 89L�.YX9VWiC.�@91�>*72.�+-3�\P'CBEDGFIHJDK>*1�),L�),1�)�.�+M\j3�7S@90202.�+�+/),4*]^72.�Q?3�1�.A(*3�+/1�+

iC.�@ 1	>P7�.�+
telnetk X�lSm rlogink X�lEm rsh k +/.�. remshk X�lSmjm

DC@ +/+/.�+-1	.�72Q6),4*@9L1�;OR�.T1�3
72.�Q63�1�.T(*3�+/1

nC.�+ nC.�+ nC.�+

o >*1�3�Q?@91�),0EL�3�]O),4 p^3rq nC.�+ nC.�+
sS+�1�@98 L�),+/(*.�+M@g_O),721�>*@9L
023�4*4*.�021�),3�4

nC.�+ nC.�+ p^3 k 3�4*L,;^3�4*.T023�Q6Q6@94*5Y)�+
.�NO.�02>*1�.�5Y3�4?1�(*.A72.�Q?3�1�.A(*3�+/1�m

t nC.�+/d )�\PuT.�7289.�723�+M)�+M>*+/.�5Y),4?023�4rv�>*4*021�),3�46:T),1�(
telnet.

n�3�>60�@ 46>*+/.A1	(P.
telnet

>*1�)�L,),1	;^),4?3�4P.T3�\*1�(*.A\�3�L�L,3�:A)�4*]^Q63�5�.�+Ow
•
Hx4PR�>*1CQ63�5�.

•
BE3�Q6Q6@94*5yQ63�5�.

z{(P.�4?1�(*.A>*1�)�L,),1	;^),+-),4?),4*R�>*1�Q?3�5e.�d9.�_O.�72;[023�Q6Q?@ 4*5y;O3�>61�;OR�.A)�+
.�NO.�02>P1	.�5Y@9+-1�(*3�>P]O(?;O3�>P7E1�.�7�Q6),4*@9L:A.�72.T5�),72.�021	L,;^0�3�4P4*.�021	.�5Y1�3T1�(*.
72.�Q63�1�.T(*3�+/1/VWz{(*)�L,.T),46023�Q?Q6@94P5yQ63�5�.�d91�(*.AL�3�02@9L

telnet
>*1�),L�),1�;

),4*1�.�72R�72.�1�+-+/R�.�02)�@9L
telnet

023�Q6Q6@94*5�+-1�(*@ 1C@972.T1�;OR�.�5Y@9\j1�.�7E@
telnet

R�723�Q6R�1 k telnet> mxVW|S.�@95Y1	(P.T\�3�L,L�3�:A)�4P][+/>P89+/.�0�1�),3�4*+M1�3
L,.�@97246(*3�:<1�3A>*+/.A893�1�(?Q63�5�.�+M3�\

telnet
V

}�~b�r�����O���
telnet� �=�r�2�r�=�

���j�



�e� ���J�9�����9�-�h���[�[���9�#�C���[�M�C���[���I�¡ ¢���£�Y¤¦¥�§ ¨9©�ª¬«�jª¯®�°�±�²b³J´¶µT·¸�°�´J¹ ¸�ºb»�¼ ½�°

��¾ �����	��
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'�(*.T\�3�72Q6@91C3�\*1�(*.
telnetk X�lSm*>*1�),L�),1�;[),+M@9+-\�3�L,L�3�:A+O¿

telnet À –aÁPÀ –dÁPÀ –n Â�Ã2Ä�Å2ÆÈÇJÉjÊ�ÆrÁ*À�Ë*Ì�Í2ÂhÀÏÎÐÌ�Ã2ÂÈÁ�Á

–a
'G72)�.�+M@9>*1�3�Q6@91�)�0SL�3�]=)�4689;^>*+/),4*][ÑA.�7289.�723�+OV

–d Ò .�1�+-1�(*.A)�4*),1�)�@ L_O@9L,>*.T3�\*1�(*.A5�.�89>*]^1�3�]O]OL,.T1�3
TRUE

V k iC3�7SQ63�7�.A),4*\j3�72Q6@91�),3�4?3�461�(*.
debug0�3�Q6Q6@94*5�d +�.�.AR�@9]O.A`9ÓaV m

–n Â�Ã2Ä�Å2Æ�ÇJÉ�ÊjÆ Ô R�.�4*+M1�(*.T+/R�.�02),\�)�.�5Y\j),L,.T\�3�7E72.�023�725�),4*][1�72@902.
)�4*\�3�72Q6@91�)�3�4%V k iC3�7SQ?3�72.A)�4P\j3�72Q6@91�),3�4?3�461�(*.

 set
tracefile 

023�Q6Q6@94*5�d9+/.�.TRe@9]O.A`9ÕaV m
Ë*Ì�Í2Â Hx4P5�)�02@91�.�+M1	(P.T3�\�\�)�02),@9L4*@ Q?.�d @946@9L,)�@9+/d93�7S1�(*.

Hx4P1	.�724*.�1�@95�5�72.�+/+-3�\*@Ö72.�Q63�1	.A(*3�+/1/V
ÎÐÌ�Ã2Â Hx4P5�)�02@91�.�+M@gRe3�7�1�4*>*Q689.�7 k @95e5�72.�+�+M3�\*@94@9R�R�L,)�02@91�),3�4*mJV¢HJ\*;O3�>63�Q6),1C@Ö4*>*Q689.�7Èd91�(*.A5�.�\j@ >*L�1

telnet
R�3�721C),+->*+/.�5ÐV

×{(*.�46),46)�4PR�>*1CQ63�5�.�d ;O3�>60�@ 4?L,3�]^)�461�3A@94*5Y>*+/.A1�(*.A7�.�+/3�>P7�02.�+M3�\*@
72.�Q63�1�.T(*3�+/1/V¢'�(*.A1	:A3T\�3�72Q6+-3�\*),4*R�>*1�Q?3�5e.T@972.T02(P@972@9021	.�7ÙØ�@91�Ø�@9Ø
1�),Q?.A3�7EL,),4*.�Øj8 ;OØjL,),4*.�Ú�1�(*.TQ63�5�.A>*+/.�5Y5�.�R�.�4*5�+M3�46:T(*),02(6Q?3�5e.T1�(*.
72.�Q63�1�.T(*3�+/1C+/>PR�R�3�721	+OVWHJ4?02(*@972@9021�.�7ÙØ�@91�Øj@ Øj1�),Q?.TQ63�5�.�d9Q63�+/1h1�;OR�.�5
1�.�NO1C),+-+/.�4*1C),Q6Q6.�5�)�@ 1	.�L,;^1	3A1�(*.T72.�Q63�1�.T(*3�+/1C\�3�7ER�723�02.�+/+/)�4P]*V¢HJ4
L,)�4P.�Øj89;=ØjL,)�4P.TQ63�5�.�d9@9L,L1�.�NO1C),+-.�02(*3�.�5YL�3�02@9L,L,;£d989>P1C3�4*L�;^023�Q?ReL�.�1�.�5
L,)�4P.�+-3�\*1�.�NO1C@ 7�.A+/.�4*1C1�3A1�(*.T72.�Q63�1�.T(*3�+/1/V¬nC3�>602@946>*+/.A1	(P.TL,3�02@9L
.�02(*3A02(*@972@9021�.�7 k )�4*),1�),@9L�L,; CONTROL–e

mP1�3T1�>*72463�\�\*@94*5Y3�461�(*.AL,3�0�@ L
.�02(*3�VWÛK3�+/1C3�\�1�.�4*d91�(*),+-:A3�>*L�5Y89.A>*+/.�5Y1�3T.�4*1�.�7SR�@9+/+/:T3�725�+M:T),1�(*3�>*1
1�(*.AR�@9+/+/:T3�725Y89.�),4*]^.�02(*3�.�5�d9@94*5Y4*.�.�5�.�5Y3�4*L,;^:T(*.�461�(*.A72.�Q?3�1�.
+/),5�.T5e3�.�+-4*3�1CRe7�3�Re.�7�L,;^+/>*R�R�3�721CL,),4*.�Øj8 ;OØjL,),4*.TQ63�5�.�VWHJ\*;O3�>60�3�4P4*.�021
1�3T@ÖQ6@902(*),4*.T1�(*@ 1C5�3�.�+-4P3�1C+/>*R�R�3�721�@gL,),4*.�ØjQ63�5�.

telnet
+/.�72_O.�7Èd

5�3A@946.�NOR�L�),02),1CQ63�5�.TL,)�4P.T023�Q6Q?@ 4*5y1�3A\j3�7202.T;O3�>6),4*1�3TUL,>*5�]O.AL,)�4*.
Q63�5�.�V¬nC3�>61	(P.�4602@946>*+/.

CONTROL–e
1	3A1�>*7246L�3�02@9LG.�02(*3A3�4?@ 4*5Y3�\j\JV

D�7�.�+/+
CONTROL–e CONTROL–d

1	3A.�4*1�.�7EUL,>*5�]O.AL�),4*.AQ?3�5e.
),Q6Q?.�5e)�@91�.�L,;�V
'�(*.T+/1�.�R�+M\j3�7S.�4*1�.�72)�4*]^),4*R�>*1�Q?3�5e.T@972.A@9+-\�3�L,L�3�:A+O¿
X9Vy'*;OR�.A1�(*.

telnet
023�Q6Q6@94*5Y@94*5Y1�(*.T4P@9Q?.A3�\*1�(*.A7�.�Q63�1�.A(*3�+/1

1	3A:A(*),0�(6;O3�>6:A@94*1�1	3A023�4*4*.�021/V¬nC3�>602@946>*+/.A.�)�1�(*.�7S1�(*.A3�\j\�),02)�@9L
(*3�+/1C4*@ Q?.�d 3�4*.T3�\P)�1�+M@9L�),@9+/.�+/d93�7S1	(P.THJ4*1�.�724*.�1C@ 5�5�72.�+/+-1�3
)�5�.�4P1	),\�;[1�(*.A7�.�Q63�1�.T(P3�+/1�VWDC72.�+/+

RETURN
VWHJ461	(P.T\�3�L,L�3�:A),4*]

.�NO@9Q6R�L�.�d91�(*.A72.�Q?3�1�.A(*3�+/1C),+
remote_host

V

ÜWÝ�Þ�ß*à
telnet

Þ�ßáÞ�ßOâ¯ã¬ä
åKæ�ç�è¥�éjêÙéjê
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$ telnet remote_host
Trying...  
Connected to remote_host.  
Escape character is ’^]’.  
Ã2Æ2í6Ì�ÂIÆ¡ÌÙÎhÆ�Ã2Ä�Â�É�îOï?ÍÈð�Í2ÂIÆ2í  (remote_host)
login:

o +-+/(P3�:T4*d @9\j1�.�7S;O3�>6.�NO.�02>*1�.T1�(*.
telnet

023�Q?Q6@94P5�d91	(P.T>*1�)�L,),1�;
5�),+/R�L,@9;O+-1�.�NO1�@9+-),1C1�72)�.�+M1�3TQ6@9U.A1�(*.T023�4*4P.�0�1�),3�4%VWñC),4*.TòÖ+/(*3�:A+
1�(*@91�1�(*.T023�4*4P.�0�1�),3�46)�+MQ6@95�.�V¢ñ�),4*.TóÖ5�),+/R�L�@ ;O+-1�(*.A5�.�\j@ >*L�1
.�+/02@9R�.A0�(P@972@9021	.�7Èd

^] k 3�7 CONTROL–]
m�d9:A(*),02(?),+M>*+/.�5Y1	3A.�4*1�.�7

023�Q6Q6@94*5YQ63�5�.�V¢ñ�)�4P.TôÖ+/(*3�:T+M1�(*.T72.�Q63�1�.T(*3�+/1�õ +-3�R�.�72@91�)�4P]
+/;O+/1�.�Qö@ 4*5y1�(*.A4*@9Q6.A3�\*1�(*.A7�.�Q63�1�.T(P3�+/1�VWñC),4*.AÕÖ)�+M1�(*.TL,3�]O),4
R�723�Q6R�1/V

`bVÖ'*;ORe.T;O3�>*7SL�3�]=)�464*@9Q6.A\j3�7S1	(P.T72.�Q63�1�.T(*3�+/1�@94*5YR�72.�+/+
RETURN

d
@9+M\�3�L�L,3�:A+#¿

login: my_name
password:

òbVÖ'*;ORe.T;O3�>*7E72.�Q63�1	.�Ø�+/;O+/1�.�QöR�@9+/+/:A3�7�5Y@9\�1�.�7E1	(P.TR�723�Q6R�1C@94*5
R�72.�+/+

RETURN
V¬nC3�>P7ER�@9+/+/:A3�725y5�3�.�+M4*3�1�@9R�R�.�@97S3�4?1�(*.A+/0272.�.�4%V

'C(P)�+M)�+M@Ö+/.�0�>P7�),1�;^Q?.�@ +�>P72.�V
'�(*.T72.�Q63�1�.T(P3�+/1C02(*.�02U+-1�(*.A+/;O+/1�.�Qö@9>*1�(*3�72),Z�@91�)�3�46\�)�L,.�+M89.�\j3�72.
]O72@94P1	),4*]^;O3�>6@90202.�+/+OV¬nC3�>6Q?>P+/1C(*@9_=.T@ÖL,3�]O)�46@ 0�023�>*4P1C3�461�(*.
72.�Q63�1�.T(*3�+/1�1	3A@90202.�+/+-),1C1�(*723�>*]O(

telnet
VWBS3�4*+/>*L,1C:A)�1�(6;O3�>*7

+/;O+/1�.�Qö@95eQ?),4*),+/1�7�@ 1	3�7S\j3�7S(*.�L,Ry),46+�.�1�1�),4*][>PRy@902023�>*4P1	+M@94*5
>P+�.�7SR�723�\�)�L,.�+-3�4672.�Q63�1�.T(*3�+/1�+OV

óbVÖ×{(*.�46;O3�>6023�Q?R�L,.�1�.T1�(*.AL,3�]O)�46R�723�02.�+/+/d9@ÖQ6.�+�+/@ ]O.T),+-),+/+/>*.�5Y@94*5
1�(*.T72.�Q63�1�.T(*3�+/1�õ +-R�723�Q6R�1C@ R�R�.�@972+-3�461�(*.A+/0�72.�.�4*d @9+-\�3�L�L,3�:A+O¿

Last successful login was:  Tue Aug 23 14:00:31 
from Cray Research host
%

p^3�:<;O3�>6(P@9_O.A@g_=)�721�>*@9LG0�3�4P4*.�021	),3�46@94*5Y02@946>*+/.A1�(*.A72.�+/3�>*7202.�+-3�\
1�(*.A72.�Q?3�1�.A(*3�+/1C@9+-1�(*3�>P]O(?;O3�>P7E1�.�72Q?),4*@9L:A.�72.T5�),72.�021	L,;^@91�1	@902(P.�5
1�3T),1/V
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!#" �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

f^+/>*@9L,L�;Ùd91�(*.A72.�Q?3�1�.A(*3�+/1C5�.�1�.�72Q6)�4*.�+M:T(P.�1	(P.�7E1�(*.T023�4P4*.�021	),3�46:T),L,L
3�R�.�72@91�.T),460�(P@972@9021	.�7�Øj@91�Ø�@9Ø�1	),Q6.T3�7SL,)�4*.�Ø�89;OØ�L,)�4*.AQ63�5�.�V¬nC3�>602@946>P+/.
1�(*.

telnet status
023�Q6Q?@ 4*5y1�3T5e.�1	.�72Q6),4*.T:A(*),0�(6Q63�5�.T),+

02>*7272.�4*1�L,;[89.�),4*]^>*+/.�5ÐV¬nC3�>602@946Q6@94*>*@9L,L,;[3�_O.�7272),5�.T1�(*.AQ63�5�.T89;
>*+/),4*]^1�(*.

telnet mode
023�Q?Q6@94P5ÐV¢i�3�7EQ63�7�.A),4*\j3�72Q6@91�),3�4?3�461�(*.

>*+/.A3�\*1�(*.�+/.A023�Q6Q?@ 4*5�+/d9+/.�.A+/>*89+/.�021�)�3�46òaV�X9V ò9dÖR�@9]O.A`9òaV
HJ\*;O3�>6@972.T>P+/)�4*]^@Ö+/L�3�:<4P.�1	:A3�72U�1	3A]O.�1C1�3A1	(P.T72.�Q63�1�.T(*3�+/1�d9),1C),+
>*+/.�\�>*L1�3A+/:T),1�02(?\�723�Qö02(*@ 7�@ 0�1�.�7ÙØ�@91�Ø�@9Øj1�),Q6.T1�3TL,),4*.�Ø�89;OØjL,),4*.AQ?3�5e.T),\
1�(*.A72.�Q?3�1�.A(*3�+/1C+/>*ReR�3�721	+M)�1/VW'C(P)�+M+/:T),1�02(?02@9>P+/.�+-4*3AL�3�+/+M3�\
\�>*4*021�)�3�4P@9L�),1�;^@94*5Y.�L�),Q6)�4P@91�.�+-1�(*.A]O.�4*.�72@91�),3�4?3�\P4*.�1�:T3�72U�1�72@9\j\�),0E\�3�7
.�@902(602(*@972@9021�.�7E1�;OR�.�5�d972.�+/>*L,1	),4*]^)�4689.�1�1�.�7E023�Q6Q?@94P5y72.�+/R�3�4*+/.
1�),Q?.�VWsE_O.�46),\*1�(*.A7�.�Q63�1�.T(P3�+/1C5�3�.�+M4*3�1C+/>*R�R�3�721�L�),4*.�Ø�89;OØ�L�),4*.
Q63�5�.�d9;O3�>602@946+/1�)�L,L>*+/.A),1�VWHJ461�(*),+-02@9+/.�d9;O3�>6Q6>*+/1CQ6@94P>*@9L,L�;
5�),+/@989L,.T02(*@ 7�@ 0�1�.�7S.�0�(P3�)�4*]^3�461�(*.T72.�Q63�1�.T+/;O+/1�.�Q÷Ú�023�4*+/.�ø9>*.�4*1�L,;£d
;O3�>602@94*4P3�1C>*+/.A@94*;^_O),+/>*@9L,L�;^3�72),.�4*1�.�5Y0�3�Q6Q6@94*5e+ k +/>*02(6@9+M@
\�>*L,L�Ø�+/0272.�.�4?.�5e)�1�3�72m*:A(*),L�.A),46L�),4*.�Ø�89;OØ�L�),4*.AQ63�5�.�V
o \j1�.�7E;O3�>6023�Q6R�L�.�1�.T;=3�>*7E:A3�7�U�3�461	(P.T72.�Q63�1	.A(*3�+/1�d91�.�7�Q6),4*@91�.
),4*R�>*1�Q?3�5e.T89;^>*+/),4*][1�(*.A72.�Q63�1	.A(*3�+/1�õ +M4*3�72Q6@9LL�3�]O3�>P1CR�723�02.�5�>*72.�V
×{(*.�46;O3�>6L,3�][3�>*1�\j723�Qù1	(P.T72.�Q63�1	.A(*3�+/1�d91�(*.

telnet
>*1�),L,)�1�;

72.�1�>*724*+-;=3�>?1�3A;O3�>*7E:A3�72U),4*][5e)�72.�021�3�72;[3�461�(*.TBS72@9;[úS.�+/.�@97202(
+/;O+/1�.�Q6d9:T),1�(?1�(*.A\�3�L�L,3�:T),4*]^Q6.�+/+/@9]O.�¿

Connection closed by foreign host.  
$

'�(*.
telnet

023�Q6Q6@94*5YQ63�5�.T),+-4*3�1�>*+/.�5y1�3T.�N=.�0�>P1	.A023�Q?Q6@94P5�+-3�4
@Ö72.�Q?3�1�.A(*3�+/1�d989>*1C72@91�(*.�7Èd91�3T.�N=.�0�>P1	.

telnet
023�Q6Q?@94P5�+-\�3�7E1�(*.

R�>*72R�3�+/.A3�\*3�R�.�4P)�4*]^3�7S0�L,3�+/),4*]^@g023�4*4P.�0�1�),3�4*d95�),+/R�L,@9;O),4*]
telnet),4*\�3�7�Q6@91�),3�4*d93�7S02(*@94*]O),4*]^1�(*.A0�3�4P5�)�1�),3�4*+M3�\*1�(*.

telnet
>P1	),L,)�1�;�V

nC3�>602@946.�4*1�.�7S1	(P.
telnet

023�Q6Q6@94*5YQ63�5�.T),461�(*.T\�3�L,L�3�:A)�4P][:A@9;O+O¿
•
HJ\*;O3�>6@972.A),4?;O3�>P7E:A3�72U)�4P][5�),72.�021�3�7�;^3�461�(*.TBS72@9;^úE.�+/.�@97202(
+/;O+/1�.�Q6d91	;ORe.

telnet
:T),1�(*3�>*1�@g72.�Q63�1�.T(*3�+/1�4*@9Q6.�V

•
HJ\P;O3�>6@972.T),4

telnet
),4*R�>*1CQ63�5�.�d9Re7�.�+/+M1	(P.T.�+/02@9R�.A0�(P@972@9021	.�72V

ÜWÝ�Þ�ß*à
telnet

Þ�ß
ûOæ�åKåKü ß çKåýæeçCè¥�éjêÙéÿþ
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! ������	��
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f^+/.A1	(P.T\�3�L�L,3�:A)�4*]^R�723�02.�5�>*72.T1�3A.�4*1�.�7
telnet

023�Q?Q6@94P5yQ63�5�.
\�723�Qö;O3�>*7S:T3�72U),4*]^5�),7�.�021�3�72;[3�46@ÖBE72@9;^úE.�+/.�@97202(6+�;=+�1�.�Q÷¿
'P;OR�.

telnet
@94*5YR�72.�+/+

RETURN
VW'C(*.A>*1�)�L,),1�;[72.�+/R�3�4*5�+M:T),1�(61	(P.

telnet
R�723�Q6R�1C1�3A)�4*5e)�02@91�.T1�(*@ 1C;O3�>?@972.A)�46023�Q6Q?@94P5yQ63�5�.T@ 4*5

1�(*@ 1C1�(*.
telnet

>P1	),L,)�1�;^)�+M7�.�@ 5�;[1�3T.�NO.�02>P1	.A@
telnet

023�Q6Q?@ 4*5ÐV

$ telnet
telnet>

sS4*1�.�7E@
telnet

023�Q6Q6@94*5 k +/.�.A+/>*89+/.�021�),3�4?òbVcX9V ò9d9Re@9]O.T` ò9d9\�3�7E@
L,),+/1C3�\*@9_=@9)�L,@989L,.A0�3�Q6Q6@94*5�+/m�d9>*+/),4*]^1�(*.T\�3�L,L�3�:A),4*]^\j3�72Q6@91/¿

telnet> Å2Ì�í6í?Ä�î��
i�3�7E.�NO@9Q6R�L,.�d91�3T5�),+/R�L,@9;[1�(*.A+/1	@ 1	>P+-3�\*1�(*.

telnet
>*1�),L�),1�;£d91�;OR�.A1	(P.

status
0�3�Q6Q6@94*5ed9@9+-\�3�L,L�3�:A+O¿

telnet> status
No connection.  
Operating in line-by-line mode.  
Escape character is ’^]’
telnet>

f^+/.T1�(*.A\j3�L,L,3�:T),4*]^R�723�0�.�5e>*72.T1�3T.�4*1�.�7E023�Q6Q6@94*5YQ63�5�.T\�723�Qö)�4PR�>*1
Q63�5�.�¿
sS4*1�.�7E1�(*.A.�+/0�@ R�.T02(*@972@9021�.�7

CONTROL–]
d9@9+M\�3�L�L,3�:A+#¿

%^]
telnet>

f^+/>*@9L,L,;£d9@Ö023�4*4*.�021�),3�4?),+-02L,3�+/.�5Y89;[L,3�]O]O),4*]^3�>*1C\�723�Qö1�(*.T72.�Q63�1�.
+/;O+/1�.�Q÷VWHJ\*\j3�7S+/3�Q6.T72.�@9+/3�46;O3�>602@94*4*3�1�5�3A1	(P@91�d9>*+/.A1	(P.

close023�Q6Q6@94*5Y1�3T02L�3�+/.A1�(*.
telnet

0�3�4P4*.�021	),3�4*d @9+M\j3�L,L,3�:T+O¿

telnet> close
Connection is closed.  
telnet>
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!�! �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

'�3A.�NO)�1C1�(*.
telnet

>*1�),L,)�1�;[023�Q?ReL�.�1�.�L,;£d91�;OR�.A1�(*.
quit

023�Q6Q6@94*5
@94P5yR�72.�+/+

RETURN
V¢'�(*.TBS7�@ ;[úS.�+�.�@ 7�02(6+/;O+/1�.�QöR�723�Q6R�1C1�(*.�4

@9R�Re.�@972+/d9@9+M\j3�L,L�3�:A+O¿

telnet> quit
$

f^+/.T1�(*.A\j3�L,L�3�:A),4*][Re7�3�02.�5�>P7�.A1�3T.�4*1�.�7E),4*R�>*1�Q?3�5e.T\�7�3�Qù0�3�Q6Q6@94*5
Q63�5�.�¿
'P;OR�.T1�(*.

open
023�Q6Q6@94*5Y@94*5Y1�(*.T4*@ Q?.A3�\*1�(*.A7�.�Q63�1�.A(*3�+/1/V¢DC72.�+/+

RETURN
V

telnet> open my_host
Trying...  
Connected to my_host
Escape character is ’^]’.  
Ã2Æ�í6Ì�Â�Æ¡ÌÙÎÐÆ2Ã2Ä�Â�Éjî=ï?ÍÈð�Í�Â�Æ2í (my_host)
login:

'P;OR�.T;O3�>P7EL,3�]O)�464*@ Q?.A@94*5YR�72.�+/+
RETURN

VW'P;OR�.T;O3�>P7ER�@9+/+/:A3�7�5
@94P5yR�72.�+/+

RETURN
VW'C(*.

telnet
>*1�),L�),1�;[1�(*.�46.�+/1�@989L,),+�(P.�+-@

023�4*4*.�021�),3�4*d9@94*5Y1	(P.T72.�Q63�1	.A(*3�+/1C5�),+/R�L�@ ;O+-),1	+M+/;O+/1	.�QöRe7�3�Q6R�1/V
p^3�:<;O3�>602@946:T3�72U�3�461	(P.T72.�Q63�1�.T(P3�+�1/V

�������
	¯HJ4*_O3�UG)�4*]^1�(*.
open

023�Q6Q6@94*5y\�723�Qö023�Q6Q?@ 4*5yQ63�5�.T),+
1�(*.A+/@9Q6.T@9+M.�4*1�.�72)�4P]

telnet
),4*R�>P1CQ63�5�.�VWlE3�1�(6.�+/1	@98 L�),+/(6@

_O),721	>P@9L023�4*4*.�021�),3�4?@ 4*5yL,.�1C;=3�>?>P+�.A1�(*.A7�.�Q63�1�.A(*3�+/1/V
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!�������	��
�������	������������������ ��!#"�"	$%$#�&"

'�(*),+-+/>*8 +�.�021�),3�46L�),+/1�+-1�(*.
telnet

023�Q?Q6@94P5�+-@94P5y5�.�+/0272)�8 .�+-1�(*.�),7
\�>*4*021�),3�4*+OVìnC3�>?02@946@9898972.�_O),@91�.T023�Q6Q6@94*5Y4*@9Q6.�+-1�3A1	(P.TQ6),4*)�Q6>*Q
4P>*Q689.�7E3�\P0�(P@972@9021	.�72+M72.�ø9>*),7�.�5Y1�3A>*4*),ø9>*.�L,;[),5�.�4*1�),\�;[1�(*.
023�Q6Q6@94*5ÐVWHJ461	(P.T\�3�L�L,3�:A)�4*]^L,)�+/1�d98972@902U.�1�+M.�4*02L�3�+/.A1�(*.AR�@9721C3�\*@
023�Q6Q6@94*5Y4*@9Q6.T1�(*@ 1C;O3�>?02@9463�Q6),1�V
BSL�3�+/.�+M@

telnet
+/.�+/+/)�3�46@94P5y72.�1�>*724*+M1	3A023�Q?Q6@94P5yQ63�5�.�V

A),+/R�L�@ ;O+-@9L,L,d93�7E+/3�Q6.�d93�\*1�(*.A+/.�1C@94P5y1�3�]O]OL,.A_O@9L,>*.�+ k +/.�.T_=@9L�>P.�+-\�3�7
set

@ 4*5
toggle

0�3�Q6Q6@94*5�+/mJV
'�(*. Âcð�ÎÐÆ @ 7�]O>PQ?.�4P1C),+-.�),1�(*.�7

line k \j3�7SL�),4*.�Ø�89;OØ�L�),4*.AQ63�5�.�m*3�7
character k \j3�7S02(*@972@9021�.�7ÙØj@ 1	Ø�@9Ø�1�)�Q6.TQ63�5�.�mJVWúE.�ø9>*.�+/1�+MR�.�72Q?),+/+/)�3�4
\�723�Qö1�(*.A7�.�Q63�1�.A(*3�+/1C1�3T]O3A)�4P1	3A1�(*.T72.�ø9>P.�+�1�.�5YQ63�5�.�V¢HJ\*1�(*.
72.�Q63�1�.T(*3�+/1�0�@ 4?.�4*1�.�7E1�(*@ 1CQ63�5�.�d91	(P.T72.�ø9>*.�+/1�.�5YQ?3�5�.A),+-.�4*1�.�72.�5ÐV

Ô R�.�4*+M@Ö0�3�4P4*.�021�)�3�461�3T1�(*.A+/R�.�02),\j),.�5Y(*3�+/1/V¢HJ\*;O3�>65�3A4*3�1�+/R�.�02)�\�;[@
Re3�7�1C4P>*Q689.�7Èd

telnet
1�72)�.�+M1	3A023�4*1�@9021C@

telnet
+/.�72_O.�7S@91C1�(*.

5e.�\j@9>PL�1�R�3�721�VW'C(P.T(*3�+/1�+/R�.�02)�\�),0�@ 1	),3�4602@94689.T.�),1�(*.�7E@Ö(*3�+/1�4*@9Q6.
k +/.�. hostk X�lEm�m*3�7E@ 4?HJ4*1�.�724*.�1C@ 5�5�72.�+/+-+/R�.�02),\j),.�5Y)�461�(*.���5�3�1
4P3�1	@ 1	),3�4�� k +/.�. inetk ò mjmJV
BSL�3�+/.�+M@94*;^3�R�.�4

telnet
+�.�+/+/),3�46@94*5Y.�NO),1�+

telnet
V o 4

.�4P5�Øj3�\�Ø�\j),L,. k s Ô iCmP0�(P@972@9021	.�7 k )�46023�Q6Q6@94*5YQ?3�5e.�m*@9L,+/3T02L,3�+/.�+-@
+/.�+/+/),3�46@94*5Y.�NO),1�+#V

Ò .�4*5�+-3�4P.T3�7SQ?3�72.A+/R�.�02)�@9LG0�(P@972@9021	.�7S+/.�ø9>*.�4*02.�+M1	3A1�(*.T72.�Q63�1�.
(P3�+/1�VW'�(*.T\�3�L,L�3�:A)�4P][@ 7�.A1�(*.A@972]O>*Q6.�4*1�+-1�(*@91�02@94689.T+/R�.�02),\�)�.�5
k Q63�72.T1�(*@9463�4*.A@972]O>*Q6.�4*1�0�@ 4?8 .T+/R�.�02),\j),.�5Y@91C@Ö1�)�Q6.�mJ¿
o 72]O>*Q6.�4*1 T.�+/0272),R�1�)�3�4
ao Ò .�4*5�+M1�(*. telnet o Ô<k o 8 3�7�1 Ô >P1	R�>P1	m+/.�ø9>*.�4*02.�d9:A(*),02(?02@9>P+/.�+-1�(*.A72.�Q?3�1�.A+/;O+/1	.�Qù1�3

\jL,>*+/(6@9L,L3�>*1�R�>*1C\�723�Qö1�(*.A7�.�Q63�1�.A+�;=+�1�.�Qù1	3A1�(*.
>*+/.�7�õ +-1�.�72Q6)�4P@9L	V

aÀ ytÁ Ò .�4*5�+M1�(*. telnet o nT' k o 7�.¡nC3�>6'�(*.�72.�m
+/.�ø9>*.�4*02.�d91�3A:T(*),02(?1�(*.A72.�Q63�1	.A+/;O+/1�.�QöQ6@9;
02(*3�3�+/.T1�3A7�.�+/Re3�4*5ÐV

brk Ò .�4*5�+M1�(*. telnet lSúEÑ k lE72.�@9UGm*+/.�ø9>P.�4*02.�d:T(P)�02(6Q6)�]O(P1C(*@9_O.A+/)�]=4*)�\�),02@94*02.T1�3A1	(P.T72.�Q63�1�.
+/;O+/1�.�Q V

telnet ûOæ�åKåKü ß ç Ý¥�éjêÙéÿ¥

c
¤
lose

§

d
¤
isplay

§������������������

m
¤
ode

§ �"!$#%�

o
¤
pen

§ &�'(�)�G¤ #*'(�)�I§

q
¤
uit

§

sen
¤
d
§������������������



�e� ���J�9�����9�-�h���[�[���9�������ë�¢�h���[�����ì ¢���Ù�y¤¦¥�§ ¨9©�ª¬«�jª¯®�°�±�²b³J´¶µT·¸�°�´J¹ ¸�ºb»�¼ ½�°

!(+ �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

o 72]O>PQ?.�4P1 T.�+/0272)�Re1	),3�4
ec Ò .�4*5�+M1�(*. telnet sEB k sE72@9+/.ABE(*@ 7�@ 0�1�.�72m+�.�ø >*.�4*02.�d9:A(*),0�(602@9>*+/.�+M1�(*.T72.�Q63�1�.T+/;O+/1�.�Qù1	3

.�7�@ +�.A1�(*.TL,@9+/1C02(*@ 7�@ 0�1�.�7E.�4P1	.�72.�5ÐV
el Ò .�4*5�+M1�(*. telnet sEñ k sE72@9+/.AñC),4*.�mP+/.�ø9>*.�4*02.�d:T(*),02(60�@ >*+/.�+-1�(*.A72.�Q?3�1�.A+/;O+/1	.�Qù1	3A.�72@9+/.T1�(*.

L�),4*.A0�>P7�72.�4P1	L,;^89.�)�4P][.�4*1�.�72.�5ÐV
esÀ capeÁ Ò .�4*5�+M1�(*.T02>*7272.�4*1 telnet .�+/0�@ R�.T02(*@972@9021�.�7

k ),4*),1	),@9L,L,; ~]mxV
g À aÁ Ò .�4*5�+M1�(*. telnet , o k-, 3 o (*.�@ 5�m*+/.�ø9>P.�4*02.�d:T(*),02(6R�723�89@989L,;^(*@9+M4*3A+/)�]O4P)�\�),0�@ 4*02.T1�3A1�(*.

7�.�Q63�1�.W+/;O+/1�.�Q÷V
ip Ò .�4*5�+M1�(*. telnet HJD k Hx4P1	.�7272>*R�1�DC723�02.�+/+/m+�.�ø >*.�4*02.�d9:A(*)�02(602@9>*+/.A1�(*.T72.�Q63�1�.T+/;O+/1�.�Qù1	3

@9893�721C1�(*.A02>*7272.�4*1�L�;^72>*4*4*),4*]^R�723�02.�+/+OV
n À opÁ Ò .�4*5�+M1�(*. telnet p Ô D k p^3 Ô DC.�72@91�),3�4*m+�.�ø >*.�4*02.�V
s À ynchÁ Ò .�4*5�+M1�(*. telnet Ò nAp[B/. +/.�ø9>P.�4*02.�d9:A(*),02(

0�@ >*+/.�+-1�(*.T72.�Q63�1�.T+/;O+/1�.�Qö1�3T5�),+/02@9725y@9L,L
R�72.�_O)�3�>*+/L,;^1	;ORe.�5 k 89>*1C4P3�1C;O.�1C72.�@95�m*),4*R�>P1�VW'C(*),++�.�ø >*.�4*02.A)�+M+/.�4*1C@ +-'CBSDK>*72]O.�4*1�5�@91�@ k @94P5Q?),]O(*1C4P3�1C:T3�72U�),\*1	(P.T72.�Q63�1�.T+/;O+/1�.�Qö),+-@
óaV ò9l Ò <+/;O+/1�.�Q6mJVWHx\P1	(P. Ò nTp^B0. +�.�ø >*.�4*02.A5�3�.�+
4*3�1C:A3�72Ud9@ÖL�3�:A.�7202@9+/.

r
Q?),]O(*1�89.T.�02(*3�.�5Y3�461�(*.

1	.�72Q6),4*@9L�V
?

DC72)�4P1	+M3�>*1C(P.�L�RY),4*\�3�7�Q6@91�),3�46\j3�7S1	(P.
send0�3�Q6Q6@94*5ÐV
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Ò .�1�+-@94*;^3�4*.A3�\P@g4P>*Q689.�7E3�\
telnet

_O@972),@989L,.�+-1�3A@g+/R�.�02),\j),0E_=@9L�>P.�V
'�(*.A+�Re.�0�),@9LG_O@9L�>P.

off
1�>*724*+M3�\�\*1�(*.A\j>*4P021	),3�46@9+/+/3�02)�@ 1	.�5Y:A)�1�(61�(*.

_O@ 7�),@989L,.�VW'C(*.A_O@9L,>*.�+M3�\*_O@972),@989L,.�+-02@94689.A)�4*1�.�72723�]O@91�.�5Y:T),1�(61	(P.
display

023�Q6Q6@94*5ÐVW'C(P.T_O@972),@989L,.�+-1�(*@ 1C;O3�>602@946+�Re.�0�),\�;[@ 7�.A@9+
\�3�L,L�3�:A+O¿
2ì@ 7�),@989L,. T.�+/0272),R�1�)�3�4
ecÀ hoÁ 'C(*),+M)�+M1�(*.T_O@ L�>*. k )�4P)�1�),@9L,L�; CONTROL–e

m*:A(*),02(*d
:T(P.�46)�46L,)�4P.�Øj89;OØ�L,)�4P.TQ63�5�.�d 1	3�]O]OL,.�+M89.�1�:T.�.�4
5�3�),4*][L,3�02@9L.�02(*3�),4*]^3�\*.�4*1�.�72.�5Y02(*@972@9021�.�7�+M\�3�7
+/1�@94*5�@9725YR�723�02.�+/+/)�4*]Od @94*5Y+/>*R�R�72.�+/+/),4*]^.�0�(P3�)�4P][3�\
.�4*1�.�72.�5y02(*@ 7�@ 0�1�.�72+ k \�3�7E.�NO@9Q6R�L,.�d9\�3�7E.�4*1�.�72)�4P][@
R�@9+/+/:A3�7�5emxV

eoÀ fÁ HJ\
telnet

),+-3�Re.�7�@ 1	),4*]^),4?L,),4*.�Øj8 ;OØjL,),4*.TQ63�5�.�d
.�4*1�.�72)�4P][1�(*),+-02(*@ 7�@ 0�1�.�7S@9+-1�(*.A\j),72+/1C02(*@ 7�@ 0�1�.�7S3�4
@ÖL�),4*.A02@9>*+/.�+-1�(*),+M0�(P@972@9021	.�7S1�3T89.A+/.�4*1�1	3A1�(*.
72.�Q?3�1�.A+/;O+/1	.�Q÷VW'C(*.A)�4P)�1�),@9L_O@9L,>*.A3�\*1	(P.Ts Ô i02(*@972@9021�.�7E),+-1�@9U.�461�3T89.A1�(*.T1�.�72Q6),4*@9L,õ +-s Ô i02(*@972@9021�.�7�V

erÀ aseÁ HJ\
telnet

),+M)�4
localchars

Q63�5�. k +/.�.  toggle
localchars 

1�(*@91�\j3�L,L,3�:T+/m�d9@94P5y),\
telnet

)�+
3�R�.�72@91�)�4P][),4?02(*@ 7�@ 0�1�.�7ÙØ�@91�Øj@ Øj1�),Q6.TQ63�5�.�d9@

telnetsEB +/.�ø9>*.�4*02. k +/.�.  send ec Re7�.�02.�5�),4*]Om*),+M+�.�4P11�3T1�(*.A7�.�Q63�1�.T+/;O+/1�.�Qö:A(*.�461�(*)�+M02(*@972@9021�.�7E),+
1�;OR�.�5ÐVW'C(*.A)�4*),1�),@9L_O@9L,>*.T\�3�7E1�(*.A.�72@9+/.T02(*@ 7�@ 0�1�.�7
)�+M1�@9U.�461�3T89.A1�(*.T1�.�72Q6)�4P@9L�õ +-.�72@9+/.A02(*@972@9021�.�72V

esÀ capeÁ 'C(*),+M)�+M1�(*.
telnet

.�+/02@9Re.T02(*@972@9021�.�7 k )�4P)�1�),@9L�L,;
CONTROL–]

m�d9:A(*),0�(602@9>P+/.�+-.�4*1�72;^),4*1�3
telnet023�Q?Q6@94P5yQ63�5�. k :A(*.�4?023�4P4*.�021	.�5Y1�3T@Ö7�.�Q63�1�.

+/;O+/1�.�Q?mJV

iÀ nterruptÁ HJ\
telnet

),+M)�4
localchars

Q63�5�. k +/.�.  toggle
localchars 

1�(*@91�\j3�L,L,3�:T+/m�d9@94*5Y1�(*.A)�4*1�.�7272>*R�1
02(*@972@9021�.�7E),+-1�;OR�.�5�d9@

telnet
HJDK+/.�ø9>*.�4*02. k +/.�.

send ip
d9>P4*5�.�7

send Ä�ÃÈï43=í?Æ2î*Â�Í d R�7�.�02.�5�),4*]OmP)�++/.�4*1C1�3A1	(P.T72.�Q63�1�.T(*3�+/1/VW'C(*.A)�4P)�1�),@9L_O@9L,>*.A\j3�7S1�(*.
)�4P1	.�7272>*R�1�02(*@972@9021�.�7E),+-1�@9U.�461�3T89.A1	(P.T1�.�72Q?),4*@ L�õ +
)�4P1	.�7272>*R�1C02(*@972@9021�.�72V

set 5 ����67��8:97� 5 ��97�����
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�������	��������������� ��� ��!#"�"	$�$#�&"

2ì@972),@989L,. A.�+/0�72),R�1�)�3�4
k À illÁ Hx\

telnet
),+-),4

localchars
Q63�5�. k +/.�.  toggle

localchars 
1�(*@91C\�3�L,L�3�:A+/m�d9@94*5Y),\

telnet
),+

3�R�.�72@91	),4*]^)�4602(*@972@9021�.�7ÙØ�@91�Øj@9Ø�1�)�Q6.AQ63�5�.T:A(*.�461�(*),+
0�(P@972@9021	.�7S)�+M1	;ORe.�5�d9@

telnet
sEñK+/.�ø9>P.�4*02. k +/.�.

send el
d9>*4P5�.�7

send Ä�ÃÈï4<Oí6Æ2î*Â�Í m*),+M+/.�4*1C1�3A1	(P.7�.�Q63�1�.T+/;O+/1�.�Q÷V¢'�(*.T),4*),1�)�@ L_O@9L,>*.T\�3�7E1�(*.AU)�L,L
0�(P@972@9021	.�7S)�+M1�@9U.�461	3A89.A1	(P.T1�.�72Q6)�4*@ L�õ +-U),L,L
0�(P@972@9021	.�72V

q À uitÁ Hx\
telnet

),+-),4
localchars

Q63�5�. k +/.�.  toggle
localchars 

1�(*@91C\�3�L,L�3�:A+/mjd @94*5Y1�(*.Aø9>*),1
0�(P@972@9021	.�7S)�+M1	;ORe.�5�d9@

telnet
lEúSÑ<+/.�ø9>*.�4*02. k +/.�.

send brk
R�72.�02.�5�),4*]Om*),+-+/.�4*1�1	3A1�(*.T72.�Q63�1�.T(*3�+/1/V

'C(*.A)�4P)�1�),@9L_O@9L,>*.A\j3�7S1�(*.Tø >*)�1�02(*@972@9021�.�7E),+-1�@9U.�4
1	3A89.T1�(*.A1�.�72Q?),4*@9L,õ +Mø9>*),1C02(*@972@9021�.�72V

t À racefileÁeÂ�Ã2Ä�Å2ÆÈÇxÉ�ÊjÆHx\P.�)�1�(*.�7
netdata

3�7
options

:T@ +-1�3�]O]OL�.�5Y1�3T89.
TRUE

d91	(P.T5�.�8 >*]O]O),4*][),4*\�3�72Q?@ 1	),3�46]O.�4*.�72@91�.�5Y89;
1	(P.�Qö)�+M:T72),1�1	.�46),4*1�3 Â�Ã2Ä�Å2Æ�ÇJÉ�ÊjÆ VWHJ\ Â�Ã2Ä�Å2ÆÈÇxÉ�Ê�Æ ),+-]O),_O.�4@9+>=9d91�(*.A5�.�89>P]O]O)�4P][),4*\�3�7�Q6@91�),3�46)�+M:T72),1�1	.�461�3
+�1�@94P5�@9725Y3�>*1�R�>*1 k 1�(*.T5e.�\j@9>PL�1�02@9+/.�mxV

Ò (P3�:T+M1�(*.A0�>P7�72.�4*1�+/1�@91�>*+-3�\ telnet VW'C(*.A),4*\j3�72Q6@91�),3�4?5�),+/R�L,@9;O.�5
),4*02L�>P5�.�+-1�(*.A4*@9Q6.A3�\*1�(*.AR�.�.�7E1�3A:T(P)�02(6;O3�>6@972.A0�3�4P4*.�021	.�5ed9@9+
:A.�L�LG@9+-1�(*.A0�>P7�72.�4P1CQ63�5�.�V
'�3�]O]OL,.�+ k 89.�1�:A.�.�4 TRUE @94P5

FALSE
m*_=@972)�3�>*+M\�L�@9]O+M1�(*@91�0�3�4P1	723�LG1	(P.

Q6@94*4P.�7E),46:A(*)�02(
telnet

72.�+/R�3�4P5�+-1�3A.�_O.�4*1�+OV%nC3�>602@946+/R�.�02),\�;
Q63�72.T1�(*@9463�4*.A@972]O>*Q6.�4*1/VW'�3A)�4*1�.�72723�]O@91�.T1�(*.A+/1�@91�.T3�\*1�(*.�+/.A\jL,@9]O+/d
>*+/.A1�(*.

display
0�3�Q6Q6@94*5hV42ì@9L,),5y@ 7�]O>PQ?.�4P1	+M@972.A@9+-\�3�L,L�3�:A+O¿

o 72]O>PQ?.�4P1	+ T.�+/0272)�Re1	),3�4
autofÀ lushÁ Hx\

autoflush
@94P5

localchars
@972.T8 3�1	(

TRUE
d9:T(P.�4?1�(*.A),4*1�.�7�72>PR�1C3�7Eø >*),1

0�(P@972@9021	.�72+M@972.T72.�023�]O4*),Z�.�5 k @94*51	72@94P+�\�3�72Q6.�5y),4*1�3
telnet

+/.�ø9>*.�4*02.�+OÚ +/.�.
1	(P.T.�4*1�72;^\j3�7

set ?�Ä�Ã2ÉjÄA@ ÊjÆ/?�Ä�Ê�<OÆ2Í \�3�75�.�1	@ )�L,+/mjd
telnet

72.�\j>*+/.�+M1�3T5�),+/R�L,@9;^@94*;
5�@91�@g3�461�(*.A>*+/.�7�õ +-1�.�72Q6)�4P@9L>*4*1�),L1�(*.
7�.�Q63�1�.T+/;O+/1�.�Qö@ 0�UG4*3�:TL,.�5�]O.�+ k 8 ;[:A@9;[3�\*@
telnet

'Ð),Q?),4*]^ÛK@972U 3�Re1	),3�4*m*1�(*@ 1C)�1�(*@9+
R�723�0�.�+/+/.�5Y1�(*3�+/.

telnet
+/.�ø9>*.�4*02.�+OVW'�(*.

)�4*),1�)�@ L_O@9L,>*.T\�3�7E1�(*),+M1	3�]O]OL,.A)�+
TRUE k +/.�.

sttyk X�m�mJV

st
¤
atus

§

t
¤
oggle

§����-�B�����������
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! ������	��
�������	������������������ ��!#"�"	$%$#�&"

o 72]O>*Q6.�4*1�+ T.�+/0272),R�1�)�3�4
autosÀ ynchÁ HJ\

autosynch
@94*5

localchars
@972.A893�1�(

TRUE
d9:A(*.�46.�)�1�(*.�7S1	(P.T),4*1�.�7272>*R�1C3�7Sø9>*),1

02(*@972@9021�.�7�+M@972.T1�;OR�.�5 k +/.�.T1�(*.A.�4*1�7�;^\�3�7
set ?�Ä�Ã2ÉjÄC@9ÊjÆ/?�Ä�Ê�<OÆ2Í \�3�7E5e.�+/0�72),R�1�)�3�4P+-3�\*1�(*.)�4P1	.�7272>*R�1�@94*5Yø9>*),1C02(*@972@9021�.�72+/mjd 1	(P.
72.�+/>*L�1�),4*]

telnet
+/.�ø9>*.�4P0�.A+/.�4*1�),+-\�3�L�L,3�:A.�5

89;^1	(P.
telnet Ò nTp^B0. +/.�ø9>*.�4*02.�VW'�(*),+

R�723�02.�5�>*72.T+/(*3�>PL�5Y02@9>*+/.T1�(*.A72.�Q?3�1�.A+/;O+/1	.�Q
1�3T89.�]O),4?5�),+/02@9725�),4*][@9L,LR�72.�_O),3�>*+/L�;^1	;=R�.�5
)�4PR�>*1C>P4*1�)�LG893�1�(

telnet
+/.�ø9>*.�4P0�.�+M(P@9_O.

89.�.�4672.�@95y@ 4*5Y@9021	.�5Y>*R�3�4¬V¢'�(*.A)�4*),1�),@9L
_O@9L,>*.T3�\P1	(P)�+M1�3�]O]OL�.A),+

FALSE
V

crmÀ odÁ '�3�]O]OL,.�+-02@97272)�@9]=.T72.�1�>*724?Q63�5�.�VW×{(*.�461�(*)�+
Q63�5�.T),+-.�4*@ 89L�.�5�d9Q63�+/1C02@97272),@9]O.T72.�1�>*724
02(*@972@9021�.�7�+M72.�0�.�),_O.�5Y\j723�Qö1�(*.A7�.�Q63�1�.T(*3�+/1
@972.T1�3T8 .TQ6@9R�R�.�5Y)�4P1	3A@g02@97272),@9]O.T72.�1�>*724
\j3�L,L,3�:T.�5Y89;^@ÖL�),4*.A\j.�.�5ÐVW'C(P)�+MQ63�5�.T5�3�.�+M4*3�1
@9\�\j.�021C1�(*3�+/.A02(*@972@9021�.�72+-1�(*@91�1	(P.T>*+/.�7S1	;=R�.�+OÚ
)�1�@9\�\j.�021�+-3�4*L,;^1	(P3�+/.T72.�02.�)�_O.�5Y\�723�Qö1�(*.
72.�Q?3�1�.T(P3�+�1/V
'C(*),+MQ?3�5e.T),+M4*3�1C_O.�72;^>*+/.�\�>*L>*4PL�.�+/+M1�(*.
72.�Q?3�1�.A(*3�+/1C+/.�4*5e+-02@97272)�@9]=.T72.�1�>*724*+/d989>*1
4*.�_O.�7SL�),4*.A\j.�.�5e+#VW'�(*.A)�4*),1�),@9L_O@9L,>*.A\j3�7S1�(*),+
1�3�]O]OL�.A)�+

FALSE
V

dÀ ebugÁ '�3�]O]OL,.�+-+/3�02U.�1�Ø�L�.�_O.�LG5�.�89>*]O]O),4*] k >*+/.�\j>PL3�4*L,;1�3T1�(*.A+/>*R�.�7S>*+/.�72mxVW'�(*.T),4*),1�)�@ L_O@9L,>*.A\j3�7
1�(*)�+M1�3�]O]OL�.A),+

FALSE
V

lÀ ocalcharsÁ HJ\*1�(*),+-),+
TRUE

d91	(P.T),4*1�.�7272>*R�1�d9ø9>*),1�d9.�72@9+/.�d
@94*5YU),L�LG02(*@972@9021�.�7�+ k +/.�. set ?�Ä�Ã2É�ÄA@9Ê�Æ
?�Ä�Ê�<OÆ2Í d9R�72.�02.�5�)�4P]Om*@972.T72.�023�]O4*),Zr.�5YL,3�0�@ L�L,;£d
@94*5Y1	72@94P+/\j3�72Q6.�5y),4*1�3T@9R�Re7�3�Re7�),@91�.

telnet023�4*1�7�3�LG+/.�ø9>*.�4*02.�+ k 72.�+/R�.�021�)�_O.�L,;£d lEúEÑAd9sSBEdsEñ�d9@94*5YHJD-Ú�+/.�.A1	(P.T.�4*1�72;^\j3�7
send

Ä�ÃÈï4<Oí6Æ2î*Â�Í d9R�72.�02.�5�),4*]OmJV¢'�(*.T),4*),1�)�@ L_O@9L,>*.\j3�7S1�(*)�+M1�3�]O]OL�.A),+
TRUE

),4?L,),4*.�Ø�89;OØjL,),4*.AQ?3�5e.�d
@94*5

FALSE
),4602(*@972@9021�.�7ÙØ�@91	Ø�@9Ø�1�)�Q6.TQ63�5�.�V

nÀ etdataÁ '�3�]O]OL,.�+-1�(*.A5�)�+/R�L,@9;^3�\*@9L,L4*.�1�:T3�72U�5�@91�@ k ),4(*.�NO@95�.�02),Q6@9L\�3�7�Q6@91�mJVW'C(*.A)�4*),1�),@9L_O@9L,>*.A\j3�7
1�(*)�+M1�3�]O]OL�.A),+

FALSE
V
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! ¾ �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

o 72]O>PQ?.�4P1	+ A.�+/0�72),R�1�)�3�4
o À ptionsÁ ' 3�]=]OL�.�+M1	(P.T5�),+/R�L,@9;[3�\P)�4*1�.�724*@9L

telnetR�723�1	3�023�L3�R�1�),3�4?R�723�02.�+/+/),4*]*V¢'�(*.T),4*),1	),@9L
_O@9L�>P.T\�3�7E1�(*),+-1�3�]O]OL,.T),+

FALSE
V

?
T),+/R�L�@ ;O+-1�(*.TL,.�]O@9L1�3�]O]OL,.T023�Q?Q6@94P5�+OV

Ò >P+/R�.�4*5�+M1	(P. telnet 0�3�Q6Q6@94*5Y@94P5y.�NO.�02>*1�.�+M@Ö+/>*89+/(*.�L,L	V

, .�1�+-(*.�L,RÐVW×ý),1�(*3�>*1�@972]O>*Q6.�4*1�+/d
telnet

R�72)�4P1	+M@g(P.�L�RY+/>*Q6Q6@972; V
HJ\*@Ö023�Q?Q6@94P5y),+-+/R�.�02),\j),.�5�d

telnet
Re7�),4*1�+M1	(P.T(*.�L,RY)�4*\�3�72Q6@91�)�3�4

\�3�7E1�(*.T+/R�.�02),\�)�.�5Y023�Q?Q6@94*5hV

'�(*.
rlogin

>P1	),L,)�1�;^L�.�1�+-;O3�>6@9>*1�3�Q6@91�)�02@9L,L,;[L,3�][),461	3A@g72.�Q63�1�.T(*3�+/1
3�46:A(*),0�(6;O3�>6(P@9_O.A@946@9020�3�>P4*1/VWHx1�.�+/1�@989L,)�+/(P.�+-@Ö_O),721	>P@9L
023�4*4*.�021�),3�4%Ú�1�(*@91C),+/d9;O3�>*7S1	.�72Q6),4*@9L@9R�Re.�@972+-1�3T89.AR�(*;O+/),02@9L,L�;
023�4*4*.�021�.�5Y1	3A1	(P.T72.�Q63�1	.A(*3�+/1/V
HJ\*;O3�>6@972.T@ 0�02.�+/+/),4*]^@g72.�Q63�1�.T(*3�+/1�1�(*@91C5�3�.�+M4*3�1C+/>PR�R�3�721

rlogin
d

;O3�>602@946>*+/.A1�(*.
telnet

>*1�),L�),1�;[@9+M@946@9L�1�.�724*@91�),_O.TL,3�]O),46+�.�72_O),02.�V
�������
	¯×{(*.�461�(*.Tf^p^HxB ÔTÒ Q6>*L,1�)�L,.�_O.�L+/.�02>*72),1�; k ÛKñ Ò m*\�.�@91�>*72.),+-.�4P@989L,.�5�d91�(*.A@9>*1�3�L�3�]O),4602@9R�@989),L,)�1�;^3�\*),4*893�>*4P5

rlogin
)�+

@9L,L,3�:T.�5Y3�4*L,;[),\*1�(*.A\j3�L,L,3�:T),4*]^7�.�ø >*)�72.�Q6.�4*1�+M@972.TQ6.�1/¿
•
'�(*.

NETW_RCMD_COMPAT
023�4*\�),]O>*72@91�)�3�46R�@972@9Q6.�1�.�7E),+

5e)�+/@989L,.�5ÐVWBE(*.�02U�:T),1�(?;O3�>*7S+/;O+/1	.�Qù@95�Q6)�4*),+/1�72@91�3�7
•
'�(*.A0�L,),.�4*1C(P3�+�1�)�+M4*@9Q6.�5Y),4?1�(*.

/etc/host.equiv
\�)�L,.�V

•
n�3�>*7E72.�Q63�1�.T@94P5yL,3�02@9L>*+/.�7SH)A+-@972.A),5�.�4*1�)�02@9L�V

•
n�3�>*7E>P+�.�7SH�<),+-+/R�.�02),\j),.�5Y)�461�(*.

.rhosts
\�)�L,.A3�\*1�(*.T+/.�72_O.�72V

•
'�(*.A0�L,),.�4*1C(P3�+�1�)�+M@9L,+/3T+/R�.�02),\�)�.�5Y),4?1�(*.

.rhosts
\�)�L,.A3�\*1�(*.

+/.�72_O.�72V
•
'�(*.T:A3�72U+/1�@91�)�3�46@90202.�+/+-L,),+/1 k × o ñCm*+/R�.�02),\j),.�+ loginRe.�7�Q6),+/+/)�3�46\�3�7E3�4*.A3�7EQ63�72.A3�\*1	(P.T\�3�L,L�3�:A)�4P]*¿¢1�(*.A72.�Q63�1	.A(*3�+/1
;O3�>6:A@94*1�1	3A@90202.�+/+/d9;O3�>*7S@902023�>*4*1C4P@9Q6.�d93�7E;O3�>P7E]O723�>*RYH�
.�4P1	72;�V Ò .�.T+/>P89+/.�021	),3�4EDaV `aV ó9d R�@9]O.YXGF9ó9d9\�3�7SQ?3�72.A)�4P\j3�72Q6@91�),3�4%V

z

?
¤IH)'(��������J�§

KMLONQPSRUT VSW
rloginX TYNQZ[NQT \
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!�$�����	��
�������	������������������ ��!#"�"	$%$#�&"

'�(*.
rlogin

>*1�)�L,),1	;^(*@9+M1�(*.T\�3�L,L�3�:A),4*][\�3�72Q6@91/¿

rlogin Ã2Ë*Ì�Í2ÂhÀ –eÅrÁPÀ –8ÁPÀ –l <=Í�Æ2Ã2î*Ä�í6ÆrÁ

Ã2Ë*Ì�Í2Â HJ4*5�),0�@ 1	.�+M1�(*.A3�\j\�),0�),@9LG4*@9Q6.�d9@946@9L,)�@ +/d93�7E1�(*.
HJ4*1�.�7�4P.�1C@95�5�72.�+/+M3�\*@g72.�Q63�1�.T(*3�+/1/V

–eÅ ñC.�1�+M;O3�>?02(P@94*]O.A1	(P.
rlogin

.�+/02@9R�.A02(*@972@9021�.�7
\j723�Qù1	(P.T1�)�L,5�. k ~m*1�3A1	(P.T4*.�:<.�+/02@9Re.T02(*@972@9021�.�7
k�Å mJV]T3A4*3�1C1�;OR�.A@Ö+/R�@902.T89.�1�:A.�.�4?1�(*.A3�R�1�),3�4
02(*@972@9021�.�7E@94*5Y1�(*.A@972]O>*Q6.�4*1C+/Re.�0�),\�;O)�4P][1�(*.A4*.�:
.�+/02@9R�.T02(*@972@9021�.�72V

–8
o L,L,3�:T+M1	72@94P+/Q?),+/+/),3�4?3�\�D9Øj8 )�1�5�@91�@aV

–l <OÍ2Æ2Ã2î*Ä�í6Æ ñC.�1�+-;O3�>6L,3�][),4?@9>P1	3�Q6@91�),02@9L�L,;Ùd9.�_O.�46),\*;O3�>*7SL�3�]O),4
4*@9Q6.A3�461	(P.T(P3�+�1�1�3T:A(*),02(6;O3�>6:T@94P1C@90202.�+/+
5�3�.�+-4P3�1CQ6@91�02(?;O3�>P7EL,3�]O)�464*@ Q?.A3�461�(*.TBS72@9;
úE.�+/.�@97202(6+/;O+/1	.�Q÷VW'�3T>P+/.T1�(*),+-3�R�1�),3�4*d9.�4P1	.�7
;O3�>*7E72.�Q63�1�.�Ø�(*3�+/1CL,3�]O)�464*@ Q?.A@9\�1	.�7

–l
VWBS(*.�02U

:T),1�(?;=3�>*7E+/;O+/1�.�Qö@95�Q6),4*)�+/1�72@91�3�7E@98 3�>*1C:A(*.�1�(*.�7
1�(*)�+M3�R�1�),3�4?),+M5�)�+/@98 L�.�5Y),\*;O3�>6@972.T3�46@Öf[p^HJB ÔAÒÛKñ Ò +/;O+/1�.�Q÷V

'�3AL,3�][),461	3A@94*5Y3�>*1�3�\*@94*3�1�(*.�7S(*3�+/1	d 0�3�Q6R�L,.�1�.T1�(*.A\�3�L�L,3�:T),4*]^+/1�.�R�+O¿
X VÖ'*;ORe.T1�(*.

rlogin
0�3�Q6Q6@94*5Y@94*5Y1�(*.A4*@9Q6.T3�\*1�(*.A72.�Q63�1	.A(*3�+/1/V

nC3�>602@946+/R�.�02),\j;^1�(*.A(*3�+/1�õ +M3�\�\j),02)�@ L4*@9Q6.�d9@ 4?@ L�),@9+/d93�7S1�(*.
HJ4*1�.�724*.�1C@95�5e7�.�+/+OVWDC72.�+/+

RETURN
V

$ rlogin my_host
Password:

`bVÖ'C(P.TR�@9+/+/:A3�725yR�723�Q6R�1C5�3�.�+M4*3�1C@9R�Re.�@97E),\*;O3�>?@ 7�.A@9>*1�(*3�72),Z�.�5
\�3�7E@9>*1�3�Q6@91�)�0SL�3�]O),4%V¢HJ\*1�(*.AR�@9+/+/:T3�725YR�723�Q?R�1�@9R�R�.�@972+/d91�;OR�.
;O3�>*7E72.�Q63�1�.�Ø�(*3�+/1CR�@9+/+/:A3�7�5Y@9\�1�.�7E1�(*.TR�723�Q6R�1/V o +-@Ö+/.�0�>P72)�1�;
Q6.�@9+/>*72.�d9;O3�>*7SR�@9+/+/:T3�725Y),+-4*3�1�5�)�+/ReL�@9;O.�5Y3�461�(*.T+/0272.�.�4%V o \�1�.�7
rlogin

.�+/1�@989L,)�+/(P.�+-@Ö0�3�4P4*.�021�)�3�4*d9),1C5e)�+/R�L,@9;O+M+/;O+/1	.�Q
),4*\j3�72Q6@91�),3�4?@ 4*5Y1	(P.T72.�Q63�1	.A(*3�+/1�õ +MR�723�Q6R�1	d @9+-\�3�L�L,3�:A+#¿
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��" �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

Password:
Last successful login was:  
Wed Sep 7 13:16:14 from Cray Research host
%

p^3�:<;O3�>602@946>*+/.A1	(P.T72.�+/3�>*7202.�+M3�\*1�(*.A7�.�Q63�1�.A(*3�+/1/V
òaVy'�3T1�.�72Q?),4*@91�.A1	(P.T72.�Q63�1	.A023�4*4*.�021�)�3�4*d91�;OR�.A1�(*.T72.�Q63�1�.T(*3�+/1�õ +

L�3�]O3�>P1C023�Q6Q?@94P5ÐV k HJ4?1�(*.A\�3�L�L,3�:T),4*]^.�NO@9Q6R�L,.�d91�(*.T023�Q6Q6@94*5Y)�+
exit

V m6'�(*.
rlogin

>*1�)�L,),1�;[1�(*.�4672.�1�>*724*+-;O3�>61�3A;O3�>*7E:A3�72U),4*]
5�)�72.�021�3�72;[3�461�(*.TBS7�@ ;[úS.�+�.�@ 7�02(6+/;O+/1�.�Q V

% exit
Logout: Thu Sep 8 13:44:18 CDT 1988
Connection closed.  
$

Ô 1�(*.�7E3�R�1�),3�4*+-1�(*@ 1C;O3�>602@946>*+/.A:T),1�(?1�(*.
rlogin

023�Q6Q?@ 4*5y@972.
.�NOR�L,@9),4*.�5Y)�461�(*.T\�3�L,L�3�:A),4*][.�NO@ Q?ReL�.�+OV
sSNO@9Q6R�L�.yX ¿
HJ461	(P)�+M.�NO@9Q6R�L,.�d91	(P.TL,3�02@9L(*3�+/1C),+M0�@ L�L,.�5

cray
d91�(*.A7�.�Q63�1�.A(*3�+/1C),+

engineering
d9@94*5Y1�(*.A>*+/.�7�õ +-L,3�]O),464*@9Q6.A3�46893�1	(6(P3�+/1	+M),+

bonnie
V¢'�(*.A>*+/.�7E1�;OR�.�+M1	(P.

rlogin
023�Q6Q6@94*5Y\j3�L,L,3�:T.�5Y89;[1�(*.

4*@ Q?.A3�\*1�(*.A7�.�Q63�1�.A(*3�+/1C@94P5yR�72.�+/+/.�+
RETURN

V

$ rlogin engineering
Last login was: Fri Sep 9 15:56:53 from cray
%

'�(*.T72.�Q63�1�.T(*3�+/1
engineering

02(*.�02U+M),1	+
/etc/hosts.equiv\�)�L,.A1	3A5�.�1�.�72Q?),4*.A:T(P.�1	(P.�7E(*3�+/1

cray
),+-L,)�+/1�.�5ÐVW×{(*.�46),1C\�)�4*5e+

cray
d9),1C02(*.�02U+M1	3A+/.�.T:A(*.�1�(*.�7S1	(P.TL,3�]O),4?4P@9Q6.

bonnie
),+M)�46),1	+

R�@9+/+/:A3�725y\�),L�.�VWHJ1C),+/d9+/3T1�(*.A>*+/.�7E),+-L,3�]O]O.�5Y)�46@9>*1�3�Q6@91�),0�@ L�L,;�V¢f^+/.�7
bonnie

),+-4P3�1C@9+/U.�5Y1�3TR�723�_O),5�.A@gR�@ +�+/:A3�725Y89.�02@9>*+/.T+/(*.A@9L,72.�@95�;
@9>P1	(P.�4*1�)�02@91�.�5Y(*.�7S@9020�3�>P4*1C89;^.�4*1�.�72),4*]^(*.�7ERe@9+/+/:T3�725Y:T(P.�46+/(*.
L,3�]O]O.�5Y)�461�3T(*.�7SL�3�02@9LG(*3�+/1/V¢×{(*.�46@9>*1�3�L,3�]O),4?),+-023�Q6R�L,.�1�.�d91�(*.
72.�Q63�1�.T(*3�+/1�õ +MR�723�Q?Re1C@9R�R�.�@972+M3�4?1�(*.A+/0�72.�.�4%V
i�3�7EQ63�72.T),4*\�3�72Q?@ 1	),3�463�461	(P.T@9>P1	3�L,3�]O),46\j.�@91�>*72.�d +�.�.A+/>*89+/.�021�),3�4
ÓaV�X�d9R�@ ]O.TÓ9Ó d o L,+/3A+/.�.T1�(*.AR�72.�02.�.�5�)�4P][4P3�1	.A),4?1�(*),+M+/>*89+/.�021	),3�4
@9893�>P1C>*+/),4*]^@9>*1�3�L,3�]O)�46:A)�1�(6f^p[HJB ÔAÒ ÛKñ Ò .�4*@989L,.�5ÐV
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� ������	��
�������	������������������ ��!#"�"	$%$#�&"

sSNO@9Q6R�L,.T`a¿
HJ461�(*),+-.�NO@9Q6R�L,.�d91�(*.A>*+/.�7�õ +-L,3�]O),4?4P@9Q6.T3�461�(*.AL�3�02@9LG(*3�+/1C),+

adam
d

@ 4*5Y(*)�+ML,3�]O)�464*@ Q?.A3�461�(*.A7�.�Q63�1�.A(*3�+/1 k mathm*),+ apj VWp[3@ 0�023�>*4P1C.�NO),+/1	+M3�461�(*.T72.�Q63�1�.T(P3�+�1�:T),1�(6@gL,3�]O),4?4P@9Q6.
adam

V
lS.�02@9>*+/.A1�(*.A>*+/.�7�õ +-L,3�]O),464*@9Q6.�+-@972.A5�),\j\�.�72.�4*1�3�4?1�(*.A1�:A3T(*3�+/1�+/d9(P.
Q6>*+/1�+/R�.�02)�\�;[1�(*.

–l
3�R�1�),3�4?:A),1	(61�(*.AL�3�]O),464*@9Q6.

apj
VW'C(*.

–l3�Re1	),3�461	.�L,L,+-1�(*.
rlogin

>*1�)�L,)�1�;^1�3TL,3�3�U�\j3�7E1�(*.A>*+/.�7�õ +-L,3�02@9L(P3�+/1
@ 4*5YL�3�]O),464*@9Q6.A)�4

the .rhosts
\�),L�.A\�3�7

apj
),4?1�(*.A(*3�Q6.

5e)�72.�021�3�72;[3�4
math

VW×{(P.�4?1�(*.A.�4*1�72;^)�+M\�3�>*4*5�d 1	(P.T>P+�.�7S),+
@ >*1�3�Q?@ 1	),02@9L,L�;^L�3�]O]O.�5Y)�461�3T1�(*.T72.�Q63�1�.T(*3�+/1/V

$ rlogin math –l apj
Last successful login was: 
Fri Sep 9 14:51:58 from cray
%

sSNO@9Q6R�L,.Tòa¿
HJ461�(*.T\�3�L,L�3�:A),4*][.�N=@9Q?ReL�.�d91�(*.A>*+/.�7EL,3�]O+M)�461�3T72.�Q63�1�.T(P3�+/1
chemistry

@94*5Y02(*@94*]=.�+-1�(*.A.�+/0�@ R�.T02(*@ 7�@ 0�1�.�7S\j723�Q_^?1�3
@
VW'�3T5�3

1�(*),+/d91�(*.A>*+/.�7E1�;OR�.�+M1�(*.
rlogin

023�Q6Q6@94*5�d91�(*.T72.�Q63�1�.T(*3�+/1
4P@9Q6.�d9@94*5Y1�(*.

–e
3�R�1�)�3�46\�3�L�L,3�:A.�5y89;^1�(*.A4*.�:<.�+/02@9R�.T02(*@ 7�@ 0�1�.�7Èd

@
d

@ 4*5YR�72.�+�+/.�+
RETURN

V o +-5�.�Q63�4*+/1�72@91�.�5�d91�(*.T>*1�),L,)�1�;[72.�023�]O4*),Z�.�+
@@ +-1�(*.A4*.�:<.�+/02@9R�.A02(*@972@9021�.�7E@ 4*5Y0�L,3�+/.�+M1	(P.T023�4*4*.�021�),3�4%V

$ rlogin chemistry –e@
Last successful login was:
Fri Sep 9 14:51:58 from cray
% @.  
Closed connection.  
$

'�(*.
rsh k 72.�Q63�1	.A+/(*.�L,L�m*>P1	),L,)�1�;^)�4*),1�),@91�.�+-@ÖL�3�]O),461	3A@g72.�Q63�1�.T(*3�+/1

@ 4*5y.�NO.�02>P1	.�+M@g023�Q6Q6@94*5ÐVWñC),U.
rlogin

d
rsh

]O),_O.�+M;O3�>
@ >*1�3�Q?@ 1	),0E@9>P1	(P3�72)�Z�@91�),3�4?1�3A@90202.�+�+M;O3�>*7S@9020�3�>P4*1�+-3�4672.�Q?3�1�.A(*3�+/1�+OV
×{(P.�46;O3�>6>*+/.A1	(P.

rsh
>*1�),L�),1�;[1�3T.�NO.�02>P1	.A@g023�Q6Q6@94*5Y3�4?@Ö7�.�Q63�1�.

(P3�+/1	d9),4*1�.�7272>*R�1�d9ø9>*),1�d9@94*5Y1�.�7�Q6),4*@91�.A+�),]O4*@ L�+M@972.TR�@9+/+/.�5Y1�3T1�(*.
72.�Q63�1�.T(*3�+/1/VW'C(*.A7�.�Q63�1�.TL,3�]O),4?1�.�72Q6)�4P@91�.�+-:A(*.�4?1�(*.A023�Q?Q6@94P5
\�),4*),+�(P.�+-R�723�02.�+/+/),4*]*Ú�;O3�>6@972.A1�(*.�4672.�1	>P7�4P.�5y1�3A;O3�>*7S:T3�72U),4*]

KMLONQPSRUT VSW
rshX TYNQZ[NQTY\

¥�éÿ¥
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�	! �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

5�),72.�021	3�72;[3�461�(*.TBS72@9;^úE.�+/.�@97202(6+�;=+�1�.�Q÷VWlE.�02@9>P+�.A1�(*.
rsh

>*1�),L�),1�;
L,.�1�+-;O3�>6),4*_O3�U.A3�4*L,;[@Ö+/),4*]OL,.T+/(*.�L,L+/0272)�Re1C89.�\�3�72.T72.�1�>*724*),4*]^;O3�>61	3
1�(*.ABE72@9;^úE.�+/.�@97202(6+�;=+�1�.�Q6d9;O3�>602@94*4*3�1�>*+/.T),4*1�.�72@9021�)�_O.A023�Q?Q6@94P5�+
+/>*02(6@9+

vi
V¢i�3�7E),4*1�.�7�@ 0�1�),_O.T@ R�R�L�),02@91�),3�4*+/d9>*+/.

telnet
3�7

rlogin
V

HJ\*@9>*1�3�Q6@91�),0E@9>*1�(*3�72),Z�@91�)�3�46),+-4P3�1C@9_O@9),L,@989L,.T3�46;O3�>*7S+/;O+/1	.�Q6d9;O3�>
02@946>*+/.A.�),1	(P.�7E1�(*.

rlogin
3�7

telnet
>P1	),L,)�1�;^@9+-@946@9L,1�.�7�4P@91�)�_O.A1�3

rsh
V

�������
	¯×{(*.�461�(*.Tf^p^HxB ÔTÒ Q6>*L,1�)�L,.�_O.�L+/.�02>*72),1�; k ÛKñ Ò m*\�.�@91�>*72.),+-.�4P@989L,.�5�d91�(*.A>*+/.A3�\*1�(*.
rsh

>*1�)�L,)�1�;^)�+M@9L,L�3�:A.�5Y3�4*L�;^),\*1�(*.
\�3�L�L,3�:A)�4P][72.�ø9>*),72.�Q6.�4*1�+-@972.TQ6.�1/¿
•
'�(*.

NETW_RCMD_COMPAT
023�4*\�),]O>*72@91�)�3�46R�@972@9Q6.�1�.�7E),+

5e)�+/@989L,.�5ÐVWBE(*.�02U�:T),1�(?;O3�>*7S+/;O+/1	.�Qù@95�Q6)�4*),+/1�72@91�3�72V
•
'�(*.A0�L,),.�4*1C(P3�+�1�)�+M4*@9Q6.�5Y),4?1�(*.

/etc/host.equiv
\�)�L,.�V

•
n�3�>*7E72.�Q63�1�.T@94P5yL,3�02@9L>*+/.�7SH)A+-@972.A),5�.�4*1�)�02@9L�V

•
n�3�>*7E>P+�.�7SH�<),+-+/R�.�02),\j),.�5Y)�461�(*.

.rhosts
\�)�L,.A3�\*1�(*.T+/.�72_O.�72V

•
'�(*.A0�L,),.�4*1C(P3�+�1�)�+M@9L,+/3T+/R�.�02),\�)�.�5Y),4?1�(*.

.rhosts
\�)�L,.A3�\*1�(*.

+/.�72_O.�72V
•
'�(*.T:A3�72U+/1�@91�)�3�46@90202.�+/+-L,),+/1 k × o ñCm*+/R�.�02),\j),.�+ rsh R�.�72Q6),+�+/),3�4
\�3�7E3�4P.T3�7SQ63�7�.A3�\*1�(*.A\j3�L,L,3�:T),4*]*¿W1�(*.A72.�Q?3�1�.A(*3�+/1C;O3�>6:A@94*1
1�3A@90202.�+/+�d ;O3�>*7E@ 0�023�>*4P1C4*@9Q6.�d93�7S;O3�>*7E]=7�3�>PRyH�<.�4*1�72;�V

'�(*.
rsh

>*1�)�L,),1	;Ùd9L,3�02@91�.�5y),461	(P.
/usr/ucb

5�),72.�0�1�3�72;Ùd9(*@ +-@ 4
),5�.�4*1�),0�@ L�L,;[4P@9Q6.�5�d989>*1C.�4*1�),72.�L�;^5�),\j\�.�72.�4*1�d

rsh k 72.�+/1�72)�021�.�5y+/(P.�L�L,m023�Q6Q6@94*5Y)�461�(*.
/bin

5�),72.�021	3�72;�VW'C(*.�72.�\�3�72.�d
remsh

d9@94
@9L,1�.�724*@91�)�_O.A4*@9Q6.T\�3�7E1�(*.A7�.�Q63�1�.T+/(P.�L�L>*1�),L,)�1�;Ùd9)�+M@9L,+/3TL,3�02@91�.�5y),4
/usr/ucb

VW'C(P>*+/d91�3T8 .T02.�721�@9)�46;O3�>6@972.A>*+/),4*]^1	(P.T72.�Q63�1�.T+/(*.�L,L
>*1�),L�),1�;£d9;O3�>602@946.�),1�(*.�7E>P+�.

remsh
72@91	(P.�7E1�(*@94

rsh
d93�7ER�L,@902.T1�(*.

/usr/ucb
5�)�72.�021�3�72;[89.�\�3�72.T1�(*.

/bin
5�),72.�021�3�7�;^),4?;O3�>P7E+/.�@97202(

R�@91�( k 5e.�1	.�72Q6),4*.�5y8 ;[1�(*.
$PATH

.�4*_O),723�4*Q6.�4*1C_O@ 7�),@989L,.�mJV
�������
	 Ò (P.�L�LQ6.�1�@902(*@972@9021�.�72+ k & d ? d * d | d \ d ; d < d9@94*5 >m*1�(*@91�@972..�4*1�.�72.�5Y:T),1�(*3�>*1Cø >*3�1�@91	),3�46Q6@972U+-@9723�>*4P5y1�(*.�Qù@972.
),4*1�.�72R�72.�1	.�5Y3�461	(P.TBE72@9;^úE.�+/.�@97202(6+/;O+/1	.�Q÷Ú�ø9>*3�1�.�5
Q6.�1�@902(*@972@9021�.�72+-@972.T),4*1�.�72R�72.�1	.�5Y3�4?1�(*.A7�.�Q63�1�.T(*3�+/1/V
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�(������	��
�������	������������������ ��!#"�"	$%$#�&"

f^+/.A1	(P.T\�3�L�L,3�:A)�4*]^\�3�72Q?@ 1C1�3T),4*_O3�U.A1�(*.
rsh

023�Q?Q6@94P5Ð¿

rsh Ë*Ì�Í2ÂhÀ –l <OÍ2Æ2Ã2î*Ä�í6ÆrÁ*À –nÁPÀ�Å2Ì�í?í6Ä�î��aÁ

Ë*Ì�Í2Â HJ4*5�),0�@ 1	.�+M1�(*.A3�\j\�),0�),@9LG4*@9Q6.�d9@946@9L,)�@ +/d93�7E1�(*.
HJ4*1�.�7�4P.�1C@95�5�72.�+/+M3�\*@g72.�Q63�1�.T(*3�+/1/V

–l <OÍ2Æ2Ã2î*Ä�í6Æ ñC.�1�+-;O3�>6L,3�][),4?@9>P1	3�Q6@91�),02@9L�L,;Ùd9.�_O.�46),\*;O3�>*7SL�3�]O),4
4*@9Q6.A3�461	(P.T(P3�+�1�1�3T:A(*),02(6;O3�>6:T@94P1C@90202.�+/+
5�3�.�+-4P3�1CQ6@91�02(?;O3�>P7EL,3�]O)�464*@ Q?.A3�461�(*.TBS72@9;
úE.�+/.�@97202(6+/;O+/1	.�Q÷VW'�3T>P+/.T1�(*),+-3�R�1�),3�4*d9.�4P1	.�7
;O3�>*7E72.�Q63�1�.�Ø�(*3�+/1CL,3�]O)�464*@ Q?.A@9\�1	.�7

–l
V Ò .�.A1�(*.4*3�1�.A@91C1�(*.A89.�]O),4*4*),4*]^3�\*1�(*),+M+/>*89+/.�021�)�3�46\�3�7

72.�ø9>*),72.�Q?.�4P1	+M1�(*@91CQ6>*+/1C89.AQ6.�1C1�3T>*+/.A1�(*),+
3�R�1�)�3�4¬V

–n
HJ\*4*3A)�4PR�>*1C),+M5�.�+/)�72.�5�d ;O3�>?Q6>*+/1�>*+/.

–n
1�3

72.�5�)�72.�021C1�(*.A)�4PR�>*1C3�\
rsh

1�3T1�(*.
/dev/null

\j),L�.�V
Å2Ì�í6í6Ä�î�� o f[p^H�`<023�Q?Q6@94P5y3�7S1	(P.T4*@ Q?.A3�\*@Ö+/027�),R�1�3�4

1�(*.T72.�Q63�1�.T(*3�+/1/VWHJ\*;O3�>?3�Q6),1C1�(*),+-@972]O>*Q6.�4*1�d
@94*5Y1�(*.T3�4PL�;^@972]O>*Q6.�4*1�1	3

rsh
)�+ Ë*Ì�Í2Â d9@94

rlogin
023�Q?Q6@94P5y),+-.�NO.�02>*1�.�5Y1�3T.�+/1�@989L,)�+/(6@

023�4*4*.�021�)�3�461�3 Ë*Ì�Í2Â V
'�(*.�+/.A3�R�1	),3�4*+M@94*5Y@972]O>*Q6.�4*1�+M@972.T.�NOR�L,@9),4*.�5Y)�461�(*.A\j3�L,L,3�:T),4*]
.�NO@ Q?ReL�.�+OV
sSNO@9Q6R�L,.yX9¿
HJ461�(*),+-.�NO@9Q6R�L,.�d91�(*.T>P+/.�7E1�;OR�.�+-1�(*.

rsh
023�Q6Q6@94*5�d91�(*.T72.�Q63�1�.

(P3�+/1C4*@9Q6.
bio

d91�(*.
who

023�Q?Q6@94P5�d9@94*5YR�72.�+/+/.�+
RETURN

VW'C(P.
rsh

>*1�),L�),1�;[Re.�7�\�3�72Q6+-@946@9>*1�3�L,3�]O)�461�3T72.�Q63�1�.T(*3�+/1
bio

@ 4*5
.�NO.�02>P1	.�+M1�(*.

who
023�Q6Q6@94*5�d95�),+/R�L,@9;O),4*][),4*\�3�72Q6@91	),3�463�461	(P.T>*+/.�7�õ +

1�.�72Q6)�4P@9L�V o \�1�.�7E1�(*.T023�Q6Q6@94*5Y)�+M.�NO.�02>*1�.�5�d91�(*.T>*1�),L�),1�;[72.�1�>*724*+M1	(P.
>P+/.�7E1�3T(P)�+M3�7E(*.�7S:T3�72U),4*]^5�),72.�0�1�3�72;^3�4?1�(*.AL,3�02@9L(*3�+/1C@ 4*5
5e)�+/R�L,@9;O+-1�(*.TL,3�02@9L+/;O+/1	.�QöR�723�Q6R�1/V
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�$+ �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

$ rsh bio who
bonnie   ttyd1    Sep   9 15:34
bdh      ttyd7    Sep   9 15:07
deb      ttyp1    Sep   9 16:00    (rei-sc)
adam     ttyp3    Sep   9 11:15    (lanman)
jeni     ttypc    Sep   9 16:22    (social-gate)
$

sSNO@9Q6R�L�.T`b¿
HJ461�(*)�+M.�NO@9Q6R�L,.�d9@Ö>*+/.�7E3�46L,3�02@9L(*3�+/1

cray
:A@94*1�+M1	3A.�NO.�02>*1�.T1�(*.

ls
023�Q6Q6@94*5y3�4672.�Q63�1�.T(*3�+/1

chemistry
)�463�725�.�7S1	3A+/.�.T1�(*.A\�)�L,.�+

),4?(P)�+-72.�Q63�1�.T(*3�+/1�5�)�72.�021�3�72; VW'�(*.A>*+/.�7�õ +ML,3�]O)�464*@ Q?.A3�461�(*.ABE72@9;
úS.�+�.�@ 7�02(6+/;O+/1�.�Qö),+M4*3�1C1�(*.A+/@9Q6.T@9+M1�(*.AL�3�]O),464*@9Q6.A3�\*(*),+
@902023�>*4*1�3�461	(P.T72.�Q63�1�.T(*3�+/1/V
'�(*.T>*+/.�7S1�;OR�.�+

rsh
d91	(P.T72.�Q63�1�.T(*3�+/1�õ +M4*@ Q?. k chemistrymjd 1	(P. –l3�R�1�),3�4?\�3�L,L�3�:A.�5Y89;[1�(*.AL,3�]O)�464*@9Q6.

scott
d91�(*.

ls
023�Q6Q6@94*5�d9@94P5

R�72.�+/+/.�+
RETURN

V¢'�(*.
–l

3�R�1�)�3�46\�L�@9]=+-1�(*.
rsh

>P1	),L,)�1�;^1	3A02(*.�02U 1�(*.
.rhosts

\�)�L,.A)�461�(*.A(*3�Q6.T5�),72.�021	3�72;^3�\*>*+/.�7
scott

V¢'C(P.T>*1�),L�),1�;
L,3�3�U+M\j3�7S1�(*.T(P3�+/1C4*@9Q6.A3�\*1�(*.AL�3�02@9LG(*3�+/1C@94P5y1�(*.AL,3�]O),4?4P@9Q6.T3�\
1�(*.A>*+/.�7E),4*),1�)�@91�),4*]^1	(P.T72.�Q63�1�.TL,3�]O),4?72.�ø9>P.�+�1/VW×{(*.�461�(*.�;[@ 7�.
\�3�>*4*5�d91�(*.A>*+/.�7S)�+ML�3�]O]=.�5y),46@9>*1�3�Q6@91�)�02@9L,L,; VW'C(*.A+/;O+/1	.�Qù.�NO.�02>*1�.�+
1�(*.

ls
023�Q?Q6@94P5�d95�),+/R�L�@ ;O+-1�(*.A\j),L,.T4P@9Q6.�+-3�461�(*.A+�0272.�.�4*d 1	(P.�4

72.�1�>*724*+M1	(P.T>*+/.�7S1	3A(*),+-:A3�72U),4*]^5�)�72.�021�3�72;[3�461�(*.ABE72@9;^úE.�+/.�@97202(
+/;O+/1�.�Q÷V
Ò .�.A1�(*.A4*3�1�.T@ 1C1�(*.A89.�]O),4*4*),4*]^3�\*1�(*),+-+/>*8 +�.�021�),3�46\j3�7S72.�ø9>*),7�.�Q6.�4*1�+
1�3A>*+/.T1�(*.

–l
3�R�1�)�3�4¬V

$ rsh chemistry –l scott ls
data
memo
memo.sched
statistics
$



��������	��
�������	������������������ ��!#"�"	$%$#�&"

')(+*+,.-0/2143)5�67198�3)-7:<;.,.-08�=>(+?)14:�-�=A@)8�;.,�;.8�;�-�1B8�3)(+8DCFEFGIHKJ0LM'�HANOPGQN
14@SR�R�5�=>8	1UT

')(+*+,.-0/VTXW�@)?)Y>8�;�5�?)1B5�:)'�HANOPGQNZ@)8�;�,.;.8	;.-�1B:<5�=K:<;.,.-08�=>(+?)14:�-�=

CF8	;.,.;�8�[ WD@)?)Y>8�;.5�?

rcp\Q]�^ HA5�R�;.-�19:�;�,.-�19* -�8	67-�-�?_5�R�-�=>(+8�;�?)`F14[U148�-�ab1B*+(+14-�c
5�?b8�3)-7CdEFG�ef5�R�-�=>(+8�;�?S`d14[U148�-�a \ a_@)Y>3_,�;.g-
cp\Q]�^<^ T

ftp\Q]�hA^ i -�?)-�=>(+,.j�R�@)=>R�5�14-7:<;.,�-78�=>(+?)14:�-�=A@)8�;.,�;.8�[F60;.8�3b( ?
;�?)8�-�=>(+Y>8�;�kl-0;.?)8�-�=�:�(+Y>-�Tm'�3);�1Ba_-�8	3S5�cnR�=>5�kU;.c�-�198�3)-
:<(+148�-�148D8�=>(+?)14:�-�=A=>(+8�-�1UT

tftp\Q]�hA^ ND=>5�kU;�co-�19(pkU-�=>[F,�;.a_;�8�-�cq:<;.,.-0(+Y>Y>-�1419a_-�Y>3)(+?);.14arT

GQ?_(+c�c�;.8�;�5�?Ss+8	3S-0?)-�8�675�=�gt:�;�,.-014[U148�-�a \ EFWDL ^ =>-�a_5�8�-0:�;�,.-014[U148�-�a
:�-�(+8�@)=>-7(+,�,.5�6719[U5�@_8�50c�;.=>-�Y>8	,.[F(+Y>Y�-�141Bc�(+8�(p;.?_=>-�ab5�8�-7:<;.,.-�1UTm'�3);�1
a_-�8�3)5�cqR�=>5�kU;�co-�198�3)-0a_5�148DY>5�?)kU-�?);.-�?)8D(+Y>Y>-�14198�50=>-�a_5�8�-0:�;�,.-0co(+8�(VT
h -�:<5�=>-7@)14;.?)`F8	3S-0:�;.,�-78�=>(+?)14:<-�=K@)8�;.,�;.8�;�-�14s+14-�8�@)Rq(+@)8�3)5�=>;.u�(+8�;�5�?_:�;�,.-�1
( Y�Y>5�=>c�;.?)`F8	578�3)-0;.?)148�=>@)Y>8�;�5�?S19R�=>5�kU;.c�-�cn;.?_14-�Y>8	;.5�?_v+s+R�(+`U-7v+vVTX'D3)-
rcp

@)8�;.,.;�8�[F(+Y>Y�-�1414-�1B[U5�@)=K,�5�Y>(+,3S5�148	w 1
/etc/hosts.equiv

:�;.,�-75�=
[U5�@S=

$HOME/.rhosts
:<;.,.-0( ?)c�Ox5�=K*+5�8�3%TX'D3S-

ftp
@)8�;.,�;.8�[d(+?)c

rexec\�y+^ ,.;.*+=>(+=>[d=>5�@)8�;.?)-7(+Y>Y>-�1419[U5�@S= $HOME/.netrc :�;�,.-�T \ GQ:[U5�@S=
.rhost

:�;.,�-7;.19675�=�,.c�j�60=>;.8�-�(+*+,.-�s+8�3);.19(+Y>Y>-�141967;.,�,?S5�8D675�=�g�T ^'�3)-
ftp

@S8	;.,.;�8�[F(+?)c
rexec\�y+^ ,�;.*+=>(+=>[F=�5�@S8	;.?)-7(+Y>Y>-�1419[l5�@)=

$HOME/.netrc
:�;.,�-�T

ftp
(+,.1457@)14-�198�3)-

/etc/ftpusers
(+?)c

/etc/shells
:�;.,�-�1B(+8D8�3)-0=>-�a_5�8�-014[U148�-�arT

'�3)-7:<5�,.,.5�60;.?)`F14@)*+14-�Y>8	;.5�?)1B-�zUR�,.(+;.?b8�3)-7Y>(+R�(+*+;.,.;�8�;.-�195�:)-�( Y�3_@)8�;.,.;�8�[
( ?)cqc�-�14Y�=>;.*+-73)5�6f8�50@S14-08�3)-�arT
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'�3)-
rcp

@S8	;.,.;�8�[F3)(+1B8�3)-0:�5�,.,�5�67;.?)`F:<-�(+8�@)=>-�1U
• ® @)8�5�a_(+8�;�Y>(+,.,.[d,.5�`U19[U5�@_;�?_8�508�3)-7=�-�a_5�8�-03S5�148�T
•
HK5�R�;.-�19:�;�,.-�19* -�8	67-�-�?_(pHK=>(+[d¯K-�14-�(+=>Y>3b14[U148�-�a°(+?Scn(2=>-�a_5�8	-
3S5�148	s 5�=A*+-�8�67-�-�?b8�6750=>-�a_5�8�-03S5�148	1 \ g?)5�67?b( 1²±P³)´�µ>¶)·¹¸�º�µ>±¼»
½>¾ ¸�»�´�¿UÀ ^ T
Á2Â)Ã�ÄÆÅ�ÇÈ3)-�?_8�3)-0CFEFGIHKJ0LMa_@),.8�;�,.-�kU-�,14-�Y>@)=>;.8�[ \�ÉZÊ L ^ :�-�(+8�@)=>-;.19-�?S(+*+,.-�c�s+[U5�@_Y>(+?_@)14-78�3)-

rcp
@)8�;�,.;.8	[F5�?),.[F;�:)8�3)-7:�5�,�,.5�60;.?)`

=>-�Ë+@);.=>-�a_-�?)8�19(+=>-0a_-�84
•
'�3)-

NETW_RCMD_COMPAT
Y>5�?):�;.`U@)=>(+8�;�5�?_R�(+=>(+a_-�8�-�=A;.1

co;�14(+*+,.-�cÆTXHA3)-�Y>gt60;.8�3b[U5�@)=K14[U148	-�aÌ(+c�a_;�?);.148�=>(+8�5�=>T
•
'�3)-7Y�,.;.-�?)8D3S5�1�8�;�1B?)(+a_-�cq;.?b8�3)-

/etc/host.equiv
:�;�,.-�T

• Í 5�@)=A=>-�a_5�8�-0(+?Scn,.5�Y>(+,@)14-�=KGIÎ719(+=>-7;.c�-�?)8�;�Y>(+,�T
• Í 5�@)=A@S1�-�=KGQÎf;.1914R�-�Y>;.:<;.-�cq;�?_8�3)-

.rhosts
:�;�,.-75�:)8�3)-014-�=>kU-�=>T

•
'�3)-7Y�,.;.-�?)8D3S5�1�8�;�1B(+,.145014R�-�Y>;.:�;�-�cq;.?b8�3)-

.rhosts
:�;�,.-75�:)8�3)-

14-�=>kU-�=>T
•
'�3)-0675�=>g148�(+8�;�5�?_(+Y>Y>-�1419,.;.148 \ Ç ®ÏÊD^ 14R�-�Y>;.:<;.-�1 rcp R�-�=>a_;.1�14;.5�?
:�5�=A5�?S-05�=Ka_5�=�-75�:)8�3)-7:<5�,.,.5�60;.?)`)X8�3)-7=>-�ab5�8�-73)5�148D[U5�@_67(+?)8
8�57(+Y>Y>-�141�s [U5�@)=A( Y�Y>5�@)?S8D?)(+a_-�s+5�=K[U5�@)=A`l=�5�@SRnGQÎf-�?)8�=>[�T

Í 5�@_Y>(+?_@S14-08�3)-
rcp

Y>5�a_ab( ?)cn8�57Y>5�R�[d5�?S-0:�;�,.-0;.?)8�57(+?)5�8�3)-�=A:�;.,�-
5�=A8�50Y>5�R�[Fab@S,�8�;.R�,.-0:<;.,.-�19;.?)8�50(pco;�=>-�Y>8�5�=�[�TX'D3)-7Y>5�aba_(+?Scn14[U?)8�(+zF;.1
(+1B:�5�,.,�5�671U

rcp Ð –pÑ)Ð –rÑ�Ò ´<Ó�Ô�Õ Ò ´<Ó�Ô×Ö

–p
ND=>-�14-�=>kU-�19;.?b;.8�19Y>5�R�;.-�198�3)-0a_5�c�;.:<;.Y>(+8�;�5�?_8�;.ab-�1B(+?)c
(+Y>Y�-�141Ba_5�c�-�195�:S8�3)-0145�@S=�Y>-7:�;�,.-�14s+;.`U?)5�=>;�?S`d8�3)-7@)14-�=
:<;.,�-�j�Y>=>-�(+8�;�5�?_a_5�c�-7ab( 1�g \ 14-�- umask\Q]�^�^ T

–r
' -�,.,.1

rcp
8�50Y>5�R�[F-�(+Y>3_1�@S*+8�=�-�-75�:)8�3)-7c�;�=>-�Y>8�5�=>[d;.:

Ò ´�Ó<Ô�Õ�;.19(2c�;.=�-�Y>8�5�=>[�TmGQ?_8�3);.19Y>(+14-�s Ò ´�Ó�Ô�ÖZa_@)148D*+-7(
c�;�=>-�Y>8�5�=>[�T

Ò ´<Ó�Ô�Õ 'D3)-7?)(+a_-05�:)8�3)-7:�;�,.-05�=Kc�;�=>-�Y>8�5�=>[d[U5�@_67(+?)8D8�57Y�5�Ro[ØT
LV-�-014@S*+14-�Y>8	;.5�?_ÙVT ] T ] :�5�=A(+coc�;�8�;.5�?)(+,;.?):�5�=>a_(+8	;.5�?%T

Ò ´<Ó�Ô×Ö 'D3)-7?)(+a_-05�:S8	3S-0:�;�,.-75�=Ac�;.=>-�Y>8	5�=>[F8�50673);.Y�3_[U5�@
60(+?)8�8	57Y>5�R�[ØTXLV-�-714@)*+14-�Y>8�;.5�?bÙ¡T ] T ] :<5�=K(+c�c�;.8�;�5�?)( ,;�?):�5�=>a_(+8�;�5�?%T

ÚÜÛ¡ÝßÞtàâáUãtä
rcpå álÝßæ>ÝßáUç

��è<é
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GQ:)8�3)-7=>-�a_5�8	-73)5�148Dc�5�-�1B?)5�8D14@)R�Ro5�=�8
rcp

s+[U5�@_Y>(+?_@)14-78�3)-
ftp@S8	;.,.;�8�[F(+19(+?_(+,.8�-�=�?S(+8�;�kU-�T

Ê 5�Y>(+,(+?)cq=>-�a_5�8	-7:<;.,.-0?)( ab-�1B(+=>-014R�-�Y>;.:�;�-�cq(+19co-�1�Y>=>;.*+-�cq;�?_8�3)-
:�5�,.,�5�67;.?)`F14@)*+14-�Y>8�;.5�?)1UT

L¡R�-�Y>;�:�[F8	3S-0:�@),.,R�(+8�3_?)(+a_-05�:S8	3S-0:�;�,.-75�=A8�3)-0Ro(+8�3b?)( ab-7=>-�,�( 8	;.kU-78	5
8�3)-7Y�@S=�=>-�?)8Dco;�=>-�Y>8�5�=>[ØT ® ,.5�Y>(+,:�;.,�-7?)(+a_-7Y>(+?)?)5�8�Y�5�?S8	( ;�?_(2Y>5�,.5�? \  ^@S?),�-�141B8�3)-7R�(+8�3_?)(+a_-03S(+19(214,.(+143 \ O ^ (+8�145�ab-7R�5�;.?)8�R�=>;�5�=K8	578�3)-
:�;.=>1�8�Y>5�,�5�? \ 14-�-0-�zU( abR�,.-7ë+s+R�(+`U-7Ù+ì ^ T

Í 5�@bY>(+?_14R�-�Y>;.:�[d=>-�a_5�8�-0:�;.,�-7?)(+a_-�1B;�?_8�3)-7:<5�,.,.5�60;.?)`F60( [U1U
• Í 5�@_Y>(+?b@S14-0143)-�,.,a_-�8�(+Y>3)(+=>(+Y>8�-�=>198�5014R�-�Y>;.:�[d(2=>-�a_5�8	-7:<;.,.-
?)(+a_-�T

• Í 5�@_Y>(+?_14R�-�Y>;�:�[F:<;.,.-�195�?_(2=>-�a_5�8	-73)5�148�s+(+1B:�5�,�,.5�671#
³ ¾�í ±P¿)º�î_Ôl Ò ´�Ó<Ô>¿)º�î_Ô
³ ¾�í ±P¿)º�î_Ô ïA;.8�3)-�=A8�3)-75�:�:<;.Y>;�( ,?)(+a_-�s+(+,.;.(+14s+5�=AGQ?)8�-�=>?)-�8

(+c�c�=>-�14195�:S8	3S-0=>-�a_5�8	-73)5�1484T
Ò ´�Ó<Ô>¿)º�î_Ô ND(+8�3_?)(+a_-75�:)8�3)-7:<;.,.-�TXGI: Ò ´�Ó�Ô�¿Sº�î_ÔB;.1B?)5�8D(

:<@S,�,¦R�(+8�3_?)(+a_-�s
rcp

;�?)8�-�=>R�=>-�8�19;.8�=>-�,.(+8�;.kU-08�5
[U5�@)=A3S5�ab-7c�;.=�-�Y>8�5�=>[d5�?ð³ ¾�í ±P¿)º�î_ÔlT

•
ÇÈ3)-�?_8�3)-0( Y�Y>5�@)?S8D,.5�`U;.?b?S(+a_-0c�;.:�:<-�=>1B:<=>5�aÌ[U5�@)=K,�5�`U;.?_?)(+a_-75�?
8	3S-0HK=>(+[d¯K-�14-�(+=>Y>3_1�[l1�8�-�a_s+[U5�@_Y>(+?_14R�-�Y>;.:<[F:�;�,.-0?S(+a_-�195�?_(
=>-�ab5�8�-73)5�148D(+1B:<5�,.,.5�601U
ñUí Ô>µßò²³ ¾�í ±P¿)º�î_ÔU Ò ´<Ó�Ô>¿)º�î_Ô
ñUí Ô>µ Ê 5�`U;.?_?)(+a_-0( 1�145�Y>;.(+8�-�cn67;.8	3_8�3)-7(+Y>Y>5�@)?)8
³ ¾�í ±P¿)º�î_Ô J0:�:�;�Y>;.(+,3)5�148�?)(+a_-�s+(+,.;.(+14s+5�=KGI?S8	-�=>?)-�8

(+c�c�=>-�14195�:)8�3)-7=>-�a_5�8	-73)5�148
Ò ´�Ó<Ô>¿)º�î_Ô ND(+8�3_?)(+a_-75�:)8�3)-0:�;.,�- \ :<@),.,5�=K=>-�,�(+8�;.kU-78	578�3)-3)5�a_-0c�;�=>-�Y>8�5�=>[ ^

¯K-�a_-�ab* -�=A8�50@S14-0(+?_(+8�j�14;�`U? \ ò ^ 14[Ua_*+5�,* -�8	67-�-�?_8�3)- ñlí Ô�µm(+?)c³ ¾�í ±P¿)ºoîbÔm1�Ro-�Y�;.:�;�Y>(+8�;.5�?)14s+(+?Scn(2Y>5�,.5�? \  ^ *+-�8�67-�-�?_8	3S-B³ ¾�í ±P¿)º�î_Ô
( ?)cq8	3S- Ò ´�Ó<Ô>¿)º�î_ÔlT

ólô�õ�öU÷.ø�ù÷�ú)ûüø�÷�ý�õÏú�þDÿZõ��
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'�3)-
rcp

@)8�;.,�;.8�[d;.1914;.a_R�,�-78�50@)14-7*+-�Y>(+@)14-05�?S-0Y>5�a_ab( ?)cnY>5�a_R�,.-�8	-�1
?)@Sab-�=>5�@)1B8�[UR�-�195�:SY�5�Ro;�-�1UTX'D3)-�=>-�:�5�=>-�s+;�?S148	-�( cn5�:)Ro=�5�kU;.c�;.?)`
148�-�R�j�*+[Uj<148�-�Rq;.?)148	=>@)Y>8�;.5�?)14s+8�3)-

rcp
@)8�;.,.;�8�[d;.19co-�14Y�=>;.*+-�cq8	3S=�5�@S`U3

-�zU(+a_R�,.-�1UT
ïKzU(+a_R�,�- ] 
'�57Y�5�Ro[d:�;�,.-

proposal
s+603S;�Y>3_;.195�?_8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3_14[U148�-�abs

;.?)8�50:�;.,�-
report

5�?_=>-�ab5�8�-73)5�148
chemistry

s+8	[lR�-08�3)-7:<5�,.,.5�60;.?)`
Y>5�a_a_(+?)cq,�;.?)-7(+?)cqR�=>-�141

RETURN
T

$ rcp proposal chemistry:report
$

® :<8�-�=A8�3)-0Y>5�a_a_(+?)cq;�1B-�zU-�Y�@S8	-�cos+8	3S-0HA=>(+[F¯A-�14-�(+=>Y>3_R�=>5�abR�8
(+R�Ro-�(+=>14sl;.?)c�;.Y>(+8�;.?)`d8�3)(+8�8	3S-0Y>5�R�[d8�5

chemistry
67(+1B14@)Y>Y>-�1414:�@),	T

ïKzU(+a_R�,�-0/¡
'�57Y�5�Ro[d:�;�,.-

whale
s 603);.Y>3_;�1B5�?_8�3)-0=>-�a_5�8�-03S5�148

biology
s+;.?)8�5

:�;�,.-
mammal

5�?_8	3S-0HK=�( [d¯K-�14-�(+=>Y�3_14[U148�-�a_s+8�[UR�-08�3)-7:<5�,.,.5�60;.?)`
Y>5�a_a_(+?)cq,�;.?)-7(+?)cqR�=>-�141

RETURN


$ rcp biology:whale mammal
$

® `U(+;�?Ss+8�3)-0HK=>(+[d¯K-�14-�(+=>Y>3bR�=>5�a_R�8D( R�R�-�(+=>19(+:�8�-�=A(214@)Y>Y>-�1414:<@),¦Y�5�Ro[
;.1KY>5�a_R�,.-�8	-�c�T
ïKzU(+a_R�,�- y 
GQ:)[U5�@_67(+?)8D8�57Y>5�R�[d(2:�;�,.-78�505�=K:<=>5�a°( ?b( Y�Y>5�@)?S8D67;�8�3_(2,�5�`U;.?_?)(+a_-
8�3)(+8�c�;�:�:�-�=>19:�=>5�a°[U5�@)=K,�5�`U;.?_?)(+a_-75�?b8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3_14[U148�-�abs
=>-�kU;.-�6f8	3S-0:�5�,�,.5�67;�?)`F-�zU(+a_R�,.-�T
GQ?_8	3S;�1B-�zU(+a_R�,�-�s+8�3)-7=>-�a_5�8	-7:<;.,.-

letter
a_@)148�*+-0( Y�Y>-�1414-�cq@)?)c�-�=

8�3)-7,�5�`U;.?_?)(+a_-
tami

Tm'o50Y>5�R�[d8�3)-7:�;�,.-0:�=>5�a°=>-�a_5�8	-73)5�148
engineering

;.?)8�50(2:�;�,.-0Y>(+,.,.-�c
memo

5�?_8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3
14[U148�-�a_s+8	[lR�-08�3)-7:<5�,.,.5�60;.?)`dY>5�a_a_(+?)cq,�;.?)-7(+?)cqR�=>-�141

RETURN


$ rcp tami@engineering:letter memo
$

rcp �
	 ÷�ý	÷ 	 ùtõ���þDÿÏô�ý�õ��
��è<é�è��
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ïKzU(+a_R�,.-0ÙV
'�57Y>5�R�[F:<;.,�-�1B*+-�8�60-�-�?_8�6750=>-�a_5�8�-03)5�148�1 \ 14(+a_-7,�5�`U;.?_?)(+a_-�1B5�?b8�3)-
3S5�148	1 ^ s+14R�-�Y>;.:<[F8�3)-73)5�148D?)( ab-�1B(+?)cq:�;�,.-7?)(+a_-�14s+14-�R�(+=>(+8�-�cq60;.8�3_(
Y>5�,.5�?%TXWD5�=K;�?)148�(+?)Y>-�s+8�57Y>5�R�[d8�3)-7:�;�,.-

proposal
5�?_3)5�148

biology;.?)8�578	3S-0:�;.,�-
report

5�?_3)5�148
chemistry

s+8�[UR�-78	3S-0:�5�,�,.5�67;�?)`
Y>5�a_a_(+?)cq,.;�?)-7(+?)cqR�=>-�141

RETURN


% rcp biology:proposal chemistry:report
%

ïKzU(+a_R�,.-�V
'�57Y>5�R�[F(+,�,¦5�:)8�3)-0:�;.,�-�1B8�3)(+8�3)(+kU-7?)(+a_-�198�3)(+8�*+-�`U;.?b67;.8�3

h2o
:�=>5�a

=>-�a_5�8�-03)5�148
chemistry

;�?S8	57[U5�@)=A675�=>g;.?)`Fc�;�=>-�Y>8�5�=>[d5�?_8�3)-0HK=>(+[
¯K-�14-�(+=>Y>3b14[U148�-�a_s+8�[UR�-08�3)-7:<5�,.,.5�60;.?)`FY>5�aba_(+?)cq,.;�?S-0(+?)cqR�=>-�141
RETURN



$ rcp chemistry:”h2o*” .
$

'�3)-7c�5�8 \ T ^ co-�1�;.`U?)( 8	-�1B8�3)-0co-�1�8�;.?)(+8�;.5�?b8�57*+-7[U5�@)=A675�=>g;�?S`
co;�=>-�Y>8�5�=>[d5�?_8�3)-0,.5�Y>(+,3)5�1484TX'D3)-

h2o*
Ro(+=>8D5�:)8�3)-7145�@)=>Y>-0?)( ab-

co-�1�;.`U?)( 8	-�1B(+,.,:�;�,.-�198�3)( 8D3)(+kU-7?)(+a_-�1B8�3)(+8D*+-�`l;�?_67;�8�3
h2o*

T
h -�Y>(+@)14-78	3S-0c�-�14;.=>-�cn:�;.,�-�1B(+=>-01457?)(+a_-�cq5�?b8�3)-7=>-�a_5�8	-73)5�148�s
co5�@)*+,.-0Ë+@S5�8	( 8	;.5�?_a_(+=>g19(+=>-7?)-�Y>-�1414(+=>[F(+=>5�@)?)cq8�3);�1BR�(+=>8D5�:S8	3S-
?S(+a_-08�50R�=>-�kU-�?)8�8	3S-0,.5�Y>(+,3)5�148D:�=>5�a°8	=>[U;.?)`F8�50;.?)8�-�=�Ro=�-�8�8	3S-

*
*+[

14@S*+148	;.8�@)8�;.?)`d8�3)-7?)(+a_-�1B5�:)(+?)[F,.5�Y>(+,:�;�,.-�1B60;.8�3b14;.a_;�,.(+=K?)(+a_-�1UT
ïKzU(+a_R�,.-��V
'�57Y>5�R�[d8�3)-7-�?)8�;�=>-7Y�5�?S8	-�?S8	1B5�:),�5�Y>(+,¦c�;�=>-�Y>8�5�=>[

work
8�50(2c�;.=�-�Y>8�5�=>[

67;.8	3_8�3)-714(+a_-0?)(+a_-7;�?_[U5�@)=K3)5�a_-0c�;.=>-�Y>8	5�=>[F5�?_=�-�a_5�8�-03S5�148
eng

s
8�[UR�-75�?)-75�:)8�3)-7:<5�,.,�5�67;.?)`FY�5�a_a_(+?)cq,.;�?S-�19(+?)cqR�=>-�141

RETURN


$ rcp –r work eng:.
$ 
$ rcp –r work eng:
$
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ïKzU(+a_R�,�-0v¡
'�50Y>5�R�[Fa_@),.8	;.R�,.-0:�;.,�-�1B5�?b=>-�a_5�8�-03)5�148

bio
;.?)8�578	3S-

task
c�;.=�-�Y>8�5�=>[

5�?_8�3)-0HK=>(+[d¯K-�14-�(+=>Y>3b14[U148�-�a_s+8�[UR�-08�3)-7:<5�,.,.5�60;.?)`FY>5�aba_(+?Scn,.;�?S-
(+?ScnR�=>-�141

RETURN


$ rcp bio:measure bio:data bio:facts task
$

ïKzU(+a_R�,�-0ë¡
'�57Y�5�Ro[d8�3)-7,�5�Y>(+,:�;.,�-

foo:bar
s [U5�@bY>(+?S?)5�8D14R�-�Y>;.:<[F8�3)-7,�5�Y>(+,¦:<;.,.-

?)( ab-7;.?_8�3)-7@)14@)(+,¦ab( ?)?)-�=K*+-�Y>(+@)14-
rcp

;�?S8	-�=>R�=>-�8�198�3)-7Y>5�,.5�?b(+1B(
14-�R�(+=>(+8�5�=A( ?)c�s+8�3)-�=>-�:�5�=�-�s+;.?)8�-�=>R�=>-�8�198�3)-75�R�-�=>(+?)cq(+19:�;.,�-

bar
5�?

a_(+Y>3);.?)-
foo

TX'D3S-0:�5�,.,�5�67;�?S`d-�zU( abRo,�-7143)5�6719673)(+8�3)(+R�R�-�?S19;.:)[U5�@
14R�-�Y>;.:<[F8�3)-7,�5�Y>(+,¦:<;.,.-0?S(+a_-0;.?_8�3)-7@)14@)(+,a_(+?S?)-�=�

$ rcp foo:bar chemistry:
foo: unknown host
$

GQ?_8�3);.19Y>(+14-�s+8�3)-7,.5�Y�( ,:<;.,.-0?S(+a_-0a_@)148D* -014R�-�Y>;.:<;.-�cq(+1B(p:�@),.,R�(+8�3
?)( ab-�s+5�=K(pR�(+8�3_?)(+a_-0=>-�,.(+8�;�kl-08�508�3)-7Y�@S=�=>-�?)8�c�;�=>-�Y>8�5�=>[ØTXïK;�8�3)-�=K5�:
8�3)-7:<5�,.,.5�60;.?)`F-�zU(+a_R�,.-�19Y>(+@)14-�1

rcp
8	57=>-�Y�5�`l?);�u�-

foo:bar
(+1B8	3S-

,.5�Y>(+,:�;�,.-7?)(+a_-�

$ rcp ./foo:bar chemistry:
$
$ rcp /usr/tami/foo:bar chemistry:
$

'�3)-
ftp

@S8	;.,.;�8�[F5�:<:�-�=>198�3)-7:�5�,�,.5�67;�?S`d:�-�(+8�@)=>-�1U
•
N�=>5�kU;�c�-�1B(2:<@),.,=>(+?S`U-05�:);.?)8�-�=>(+Y>8�;�kU-7:<;.,.-0a_(+?);.R�@),.(+8�;.5�?
Y>(+Ro(+*+;.,�;.8�;�-�14s+14@)Y>3_(+1BY�5�Ro[U;�?)`ls+c�-�,�-�8�;.?)`Us+(+?Scn(+RoR�-�?)c�;.?)`)T

ÚÜÛ¡ÝßÞtàâáUãtä
ftpå álÝßæ>ÝßáUç

��è��
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• ® @)8�5�a_(+8�;.Y�( ,�,.[d,�5�`U1B[U5�@_;�?_8�578	3S-0=>-�a_5�8�-03)5�148�;�:S[U5�@_3)(+kU-7(
.netrc

:<;.,.-0;.?_[U5�@)=A3S5�ab-7c�;.=>-�Y>8	5�=>[F5�?_8	3S-0HK=�( [d¯K-�14-�(+=>Y�3
14[U148	-�a \ 1�-�-714@)*+14-�Y>8�;.5�?_vVT /¡T /+s R�(+`U-7ë y+^ s+5�=A;.:��7-�=>*+-�=>5�19;.1B@)14-�cq;�?
Y>5�?���@S?)Y>8	;.5�?_67;�8�3

ftp
T

•
HA5�a_a_@)?);.Y>(+8�-�1967;�8�3_(+,.,3)5�148�195�?_[U5�@)=K?)-�8�605�=>g¦s+=>-�`U(+=>c�,�-�141B5�:
8	3S-05�R�-�=>(+8�;�?S`d14[U148�-�a T

•
J0:�:�-�=�1B(p3S-�,�R�:�@),.s+R�=>5�a_R�8�j<c�=>;.kU-�?_Y�5�a_a_(+?)cqa_5�c�-08�3)(+8�(+1414;�148�1
[U5�@_;�?_8�=>(+?)14:�-�=�=>;.?)`F:<;.,.-�198�57(+?)cq:<=>5�aÌ=�-�a_5�8�-73)5�148�1UT

'�3)-714[U?)8�(+zF5�:)8�3)-
ftp

@S8	;.,.;�8�[F;�1B(+1B:<5�,.,�5�671U

ftp   Ð –c ½>¾ ¸�»�� ñ Ò í ´��UÔ Ñ)Ð –dÑ)Ð –gÑSÐ –iÑSÐ –nÑSÐ –s í>¾�½�� � ñ Ò í ´��UÔ Ñ
    Ð –tÑSÐ –vÑSÐ –Sc ± ¾�í ÑSÐ –Sd ± ¾�í ÑSÐ ³ ¾�í ± Ð ¸ ¾ µ>± Ñ�Ñ

–c ½�¾ ¸o»�� ñ Ò í ´��UÔLV-�8�198�3)-7Y>5�R�[d*+@S:<:�-�=A14;.u�-�T ® ?)@)a_-�=>;�YK(+=>`U@)a_-�?)8D14-�8�1
8�3)-0* @):<:�-�=A8�578	3S(+8D14;.u�-�Tm'�3)-0,.-�8�8�-�=

K
5�=

k
Y>(+?_:�5�,�,.5�6f(

?)@)a_-�=>;.YA*+@):�:�-�=A14;.u�-08�571�Ro-�Y�;.:�[d(2a_@),.8�;�R�,.-75�: ] ì+/+Ù¡T

–d
ïA?)( *+,�-�1Bc�-�* @)`U`U;.?)`)T

–g
Î0;.14(+*+,.-�19:�;.,�-7?)(+a_-7`U,�5�*+* ;�?S`���8�3)(+8D;.14s+a_-�8�(+Y>3)(+=>(+Y>8�-�=�1
\ *s ?s [...]̂ ;�?_:�;�,.-7?)(+a_-�19( =�-7?)5�8�-�zUR�(+?)c�-�cq8�508�3)-
148�=�;.?)`F8	3S-�[d=>-�R�=>-�14-�?)84T

–i
'@)=>?)1B5�:<:);.?)8�-�=>(+Y>8�;�kU-7R�=>5�abRo8	;.?)`Fc�@)=>;.?)`da_@),.8�;�R�,.-7:<;.,�-
8�=�( ?)14:<-�=>1UT

–n
'�-�,�,.1

ftp
8�57;�`U?S5�=�-78�3)-

.netrc
:<;.,.-�TX'D3);.19co;�14(+*+,.-�1

(+@)8�5�,.5�`U;�?�T
–s í�¾�½�� � ñ Ò í ´��UÔLV-�8�198�3)-7145�Y>g-�8D*+@S:<:�-�=A14;.u�-�T ® ?)@)a_-�=>;�YK(+=>`U@)a_-�?)8

14-�8�198�3)-7*+@):�:<-�=K8	578�3)(+8D14;.u�-�Tm'�3)-7,�-�8�8�-�=
K
5�=

k
Y�( ?

:<5�,.,.5�6f(2?)@)a_-�=>;�YK*+@):�:<-�=K14;�u�-78�5014R�-�Y>;.:�[d(2a_@),.8	;.R�,.-05�:
] ì+/+ÙVT

–t
ïA?)( *+,�-�1B8�=>(+Y>;�?S`)T

–v
'@)=>?)1B5�:�:)kU-�=>*+5�14-7ab5�co-�s+14@)R�R�=>-�1414;.?)`F(+,�,¦=>-�14R�5�?)14-�1
:<=>5�a°8�3)-7=�-�a_5�8�-014-�=>kU-�=×s+;.?)Y>,.@)c�;.?)`Fc�(+8�(p8�=>(+?)14:�-�=
148�(+8	;.148�;.Y�1UT
�²-�=�* 5�14-0a_5�c�-7;�1B14-�8D5�?_*+[Fc�-�:<(+@S,�84T
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–Sc 
± ¾�í LV-�8�198�3)-0GQ?)8�-�=>?)-�8DN�=>5�8	5�Y>5�, \ GQN ^ 8�[UR�-�j�5�:<j�14-�=>kU;.Y�- \ '�J0L ^5�R�8	;.5�?_:�5�=A8�3)-

ftp
Y>5�?)8�=>5�,Y>5�?)?)-�Y>8�;.5�?_8	578�3)-0kl(+,�@S-

± ¾�í s+673);�Y>3_a_(+[F*+-0(2?)@Sab-�=>;.YA8�[UR�-75�:)14-�=>kU;.Y�-7kU(+,.@)-75�=
(p14[Ua_*+5�,.;.YA'DJ7LM?)(+a_-78	3S(+8D;.19:�5�@)?)cq;.?b8�3)-
/etc/iptos

:�;�,.-�T
� Sd ± ¾�í LV-�8�198�3)-0GQ?)8�-�=>?)-�8DN�=>5�8	5�Y>5�, \ GQN ^ 8�[UR�-�j�5�:<j�14-�=>kU;.Y�- \ '�J0L ^5�R�8	;.5�?_:�5�=A8�3)-

ftp
c�( 8	(2Y>5�?)?)-�Y>8�;.5�?b8�578�3)-0kU( ,�@)-m± ¾�í s603);.Y>3_ab( [d*+-7(2?)@)a_-�=>;�YK'DJ7LMkU(+,�@S-05�=K(p14[Ua_*+5�,.;.Y

'DJ0LM?S(+a_-08�3)(+8�;�1B:�5�@)?)cq;.?b8�3)-
/etc/iptos

:�;.,�-�T
³ ¾�í ± Ð ¸ ¾ µ>± Ñ LVR�-�Y>;�:�;.-�198�3)-73)5�148D5�=KR�5�=>8D60;.8�3_603);.Y>3

ftp
67;.,�,

Y�5�a_a_@)?);.Y>(+8�-�T
'�3)-

ftp
@)8�;.,�;.8�[F=�-�Ë @);�=>-�1B8�3)(+8D[U5�@_14@)R�R�,.[F[U5�@)=A,.5�`U;.?_?)(+a_-0(+?Sc

R�(+1414675�=>cn8�578�3)-0=>-�a_5�8�-014[U148�-�a_s+@)?),.-�141 �7-�=>*+-�=>5�19;.19@S1�-�cq;.?
Y>5�?��>@)?)Y>8�;�5�?_67;.8	3

ftp
T Í 5�@_Y�( ?bco508�3);.1B;�?_8�3)=>-�-760(+[U1U

•
L¡@)R�R�,.[d[U5�@S=A,.5�`U;�?_?)( ab-7(+?)cqR�(+1414675�=�cq-�(+Y>3_8�;�a_-

ftp
Ro=�5�a_R�8�1

[U5�@�T
•
ïKzU-�Y>@)8�-08�3)-

 ftp user 
Y>5�aba_(+?)c�T

•
HK=>-�(+8�-0(

.netrc
:�;�,.-08�3)( 8D:�5�=>60(+=>c�1B[U5�@)=K,�5�`U;.?_?)(+a_-7(+?)c

Ro(+1414605�=>cq:<5�=K(+@)8�5�,.5�`U;�?�TmW�5�=A;.?):�5�=�a_(+8�;.5�?_5�?b14-�8�8�;.?)`d@SRn8�3);.19:�;.,�-�s
14-�-714@)*+14-�Y>8�;.5�?_vVT /¡T /+s R�(+`U-7ë y T

'�3);�1B14@)*+14-�Y>8�;�5�?_c�-�14Y>=>;.*+-�19145�a_-75�:)8�3)-7Y>5�aba_5�?_@)14-�1B5�:)8�3)-
ftp@)8�;.,�;.8�[ØTm'o50@S14-

ftp
(+1Bc�-�14Y>=>;�* -�cn;.?_8�3);�1B14@)*+14-�Y>8�;.5�?)s+[U5�@_a_@)148

3)( kU-0(+?_(+Y>Y>5�@)?S8D5�?_8�3)-0=>-�a_5�8�-73)5�148D8�3)(+8�[U5�@_(+=>-0( Y�Y>-�1414;.?)`Us+(+?Sc
[U5�@_a_@)148DY>=>-�(+8�-0(

.netrc
:�;.,�-7:�5�=A(+@)8�5�,.5�`U;.?%T

'�57@)14-78	3S-
ftp

@)8�;�,.;.8	[�s+8�[UR�-
ftp

(+?ScnR�=>-�141
RETURN

TX'D3)-
ftpR�=>5�a_R�8 \ ftp̂ (+R�R�-�(+=>1UT

$ ftp
ftp>

® 8D8	3S;�1BR�5�;.?)8�s+[U5�@_Y>(+?_-�zU-�Y>@)8�-0(+?S[
ftp

Y>5�a_ab(+?Sc�198�3)(+8Dco50?)5�8
=>-�Ë+@);.=>-0(2Y>5�?)?)-�Y>8�;.5�?b8�57(p=>-�a_5�8�-03S5�148 \ :�5�=A-�zl(+abRo,�-�s

open
5�=

help̂
TX'D3)-

ftp
Y>5�a_ab( ?)c�19( =�-7c�-�14Y>=>;�* -�cn;.?_14@)*+14-�Y>8�;�5�?_ÙVT /VT /+s

R�(+`l-�+ÙVT

!#"�ÿZÿ$"�ú
ftp

ø � ú�ö 	 ÷%"�ú&���è���è<é



� �����x�����D�����¡ Q¢�£X¤¦¥���¢Q§ ¥�¨¡©�ª «�� {l|I}�~+������|Q|I��~+�K�)�������D�������7����~Ï�m�����P�M�����

�#������	��
�������	������������������ ��!#"�"	$%$#�&"

'�57,�5�`F;.?b8�57(p=>-�a_5�8�-03S5�1�8�:<=>5�aÌ(pHK=�( [d¯K-�14-�(+=>Y�3_3)5�148�s+8�[UR�-
ftp

s
:�5�,.,�5�67-�cq*+[d8�3)-7?)(+a_-75�:)8�3)-7=�-�a_5�8�-73)5�148D8�50673);.Y>3b[l5�@b67(+?)8�8	5
Y>5�?)?S-�Y>8D(+?)cqR�=>-�141

RETURN
T Í 5�@_Y�( ?_@)14-78	3S-05�:�:�;�Y>;.(+,3S5�148D?)( ab-�s (+?

( ,�;.(+14s+5�=A8�3)-7GQ?)8�-�=>?)-�8D(+c�co=�-�141B8�50;.c�-�?)8�;.:<[F8�3)-0=>-�a_5�8�-03S5�148�T \ GI:S[U5�@3S(+kU-0( ,�=>-�(+c�[F(+Y>Y>-�1414-�cn8�3)-
ftp

@)8�;.,�;.8�[�sl8�[UR�-
open

(+?)cq8�3)-�?_8	3S-
=>-�a_5�8�-03S5�1�8�?)(+a_-0(+8�8�3)-

ftp>
R�=>5�a_R�8�T ^ GQ?b8�3)-7:<5�,.,.5�60;.?)`

-�zU( abRo,�-�s+8�3)-7=�-�a_5�8�-73)5�148D?)(+a_-0;.1
myhost

s+(+?Scn8�3)-7,.5�`U;�?_?S(+ab-7;.1
mylogin

T

$ ftp myhost
Connected to myhost.  
220 myhost FTP server (Version 4.15 Sat Nov 7 15:24:41 PST 1987)
ready.  Name (myhost:mylogin):

GQ:
mylogin

;�1B8	3S-0Y>5�=>=>-�Y�8�(+Y>Y>5�@)?)8D?S(+ab-75�?_8	3S-0=>-�a_5�8�-03)5�148�8	5
673);.Y>3_[U5�@b67(+?)8�8�50Y>5�?)?)-�Y>8�s+[U5�@_Y>(+?_14;.abRo,�[FR�=>-�141

RETURN
T

J78�3)-�=>60;.14-�s+8�[UR�-7;�?_8�3)-0?S(+a_-05�:)8�3)-7(+R�R�=>5�R�=>;.(+8�-0(+Y>Y>5�@)?)8�(+?)c
Ro=�-�141

RETURN
TmGQ?_8�3)-0:�5�,.,�5�67;�?S`d-�zU(+a_R�,.-�s+8�3)-7(+R�R�=>5�R�=>;�( 8	-7(+Y>Y>5�@)?)8

?S(+a_-0;.1
othername

T ® :<8�-�=A[l5�@b-�?S8	-�=K8�3)-0( Y�Y>5�@)?S8D?)(+a_-�s+8�3)-
=>-�a_5�8�-73)5�148DY>5�?)8�;.?)@)-�14s+(+1B:�5�,�,.5�601U

Name (myhost:mylogin): othername
331 Password required for othername.
Password:

'S[UR�-08�3)-7R�(+1414675�=>cn:�5�=A8�3)-7(+Y>Y>5�@)?)8�(+?)cqR�=>-�141
RETURN

T Í 5�@_67;�,.,
=>-�Y>-�;.kU-0Y>5�?):�;.=>ab(+8�;.5�?_8	3S(+8D[U5�@_(+=>-0,.5�`U`U-�cq;.?)s+(+?)cq8�3)-

ftp
R�=>5�a_R�8

67;.,�,(+R�R�-�( =×s+(+1B:<5�,.,.5�601U

Password:
230 User othername logged in.  
ftp>

Í 5�@_(+=>-0?)5�6Ü,�5�`U`U-�cq;.?%T

'�57Y>5�R�[d(2:�;�,.-0:�=>5�a°(2=>-�ab5�8�-73)5�148D8�50[U5�@)=K605�=>g;.?)`Fc�;.=�-�Y>8�5�=>[d5�?
8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3_14[U148	-�a_s+8�[UR�-78	3S-

get
Y>5�aba_(+?Scn(+?Scn8�3)-7?)(+a_-

5�:S8	3S-0:�;�,.-7[U5�@_60(+?S8D8�50Y>5�R�[�TXGQ:)[U5�@_60( ?)8D8�3)-7:�;�,.-08�573)(+kU-7(
co;�:�:<-�=>-�?S8D?)(+a_-0;.?_[U5�@)=KHA=>(+[F¯A-�14-�(+=>Y>3bco;�=>-�Y>8�5�=>[�s+8�[UR�-78�3)-0?)-�6

� ¾ ÀUÀ)´�¿UÀb´�¿_± ¾ ºnµ>Ô>î ¾ ±PÔA³ ¾�í ±��è���è<é�è<é

' ¾ ¸�»�´�¿UÀ_º Ò ´�Ó<Ô Ò µ ¾ îÌº
µ>Ô>î ¾ ±PÔ²³ ¾�í ±��è���è<é�è��
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?)( ab-7(+:�8	-�=K8�3)-7?)(+a_-05�:)8�3)-7:�;�,.-7[U5�@b67(+?)8�8�50Y>5�R�[�TXGI?_8�3)-
:�5�,�,.5�67;�?S`d-�zU(+a_R�,.-�s

rem_file
;�1B8�3)-0?S(+a_-05�:)8�3)-7:�;�,.-7[U5�@_60(+?S8D8�5

Y>5�R�[�s (+?)c
loc_file

;�1B8�3)-7?)(+a_-0* [d673);.Y>3_8	3S-0:�;�,.-760;.,.,*+-7g?)5�67?
;.?b[U5�@S=Ac�;�=>-�Y>8�5�=>[ØT

ftp> get rem_file loc_file
200 PORT command okay.  
150 Opening data connection for rem_file (84.0.194.5,1038) (18 bytes).
226 Transfer complete.  
local: loc_file  remote: rem_file
18 bytes received in 0.031 seconds (0.57 Kbyte/s)
ftp>

'�50Y>5�R�[Fa_@),.8	;.R�,.-0:�;.,�-�1B:<=>5�a°(2=>-�ab5�8�-73)5�148D8�50[U5�@S=A605�=>g;.?)`
c�;.=>-�Y>8	5�=>[F5�?b8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3b14[U148�-�a_s+8�[UR�-08�3)-

mget
Y>5�aba_(+?Sc

(+?Scn8�3)-7?)(+a_-�1B5�:)8�3)-0:�;.,�-�1B[U5�@_60( ?)8D8�57Y>5�R�[ØTX'D3)-7;�?S8	-�=>(+Y>8�;.kU-
R�=>5�a_R�8D67;.,�,¦(+14gð[U5�@_8�57kU-�=>;�:�[d8�3)-78�=>(+?)14:�-�=A5�:)-�(+Y>3_:�;�,.-�T Í 5�@_Y>(+?
8�5�`U`U,.-0R�=>5�a_R�8�;.?)`d5�?_5�=A5�:�:QTmGQ:)[U5�@_c�50?)5�8�60(+?S8D8�50*+-7R�=>5�a_R�8	-�cq:�5�=
-�(+Y>3_:�;�,.-�s+:�5�,�,.5�6f8�3)-7148�-�R�19c�-�14Y>=>;.*+-�cq:<5�=K8�3)-0@S14-05�:)8�3)-

 ftp
prompt

Y>5�a_ab( ?)c�s+R�(+`U-7EdJf' ®Ïi s 5�=A@)14-78�3)- –i 5�R�8�;�5�?_673)-�?_[U5�@
;.?)kU5�g-

ftp
T

'�3)-0:�5�,.,�5�67;.?)`d-�zl(+a_R�,�-7143)5�67193)5�6Ü8�3)-08�=>(+?)14:�-�=A5�Y>Y>@)=>1B60;.8�3_8	3S-
;.?)8�-�=>(+Y>8	;.kU-0R�=>5�a_R�8D-�?)( *+,�-�c�TB'�3)-0;.?)8�-�=>(+Y>8�;�kU-0Ro=�5�a_R�8D,.-�8�19[U5�@
Y>3)(+?S`U-0[U5�@S=Aa_;.?)cq(+?)cq?)5�8D8�=>(+?)14:�-�=A5�?S-05�=Ka_5�=�-75�:)8�3)-7:�;�,.-�1
c�-�14;.`U?)(+8�-�cq5�?b8�3)-7Y>5�aba_(+?Scn,.;�?S-�T

ftp>  mget file1 file2 file3
mget file1? y
200 PORT command okay
150 Opening data connection for file1 (84.0.194.5,1043) (57 bytes).  
226 Transfer complete.  
local: file1 remote: file1
57 bytes received in 0.017 seconds (3.3 Kbyte/s)
mget file2? n
mget file3? y
200 PORT command okay
150 Opening data connection for file3 (84.0.194.5,1045) (60 bytes).  
226 Transfer complete.  
local: file3 remote: file3
60 bytes received in 0.063 seconds (0.94 Kbyte/s)
ftp>

' ¾ ¸�»�´<¿lÀ_î ñ Ó<±P´ ¸ÆÓ<Ô Ò ´�Ó<Ô í��è���è<é�è)(
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'�57Y>5�R�[d(2:�;�,.-7:<=>5�a°8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3_14[U148	-�aÌ8	57[U5�@)=K3)5�a_-
co;�=>-�Y>8�5�=>[d5�?_(p=>-�a_5�8	-73)5�148�s+8	[lR�-08�3)-

put
Y>5�a_a_(+?)cq(+?)cq8	3S-0?)( ab-

5�:S8	3S-0:�;�,.-7[U5�@_60(+?S8D8�50Y>5�R�[�TXGI?_8�3)-7:<5�,.,.5�60;.?)`F-�zU(+a_R�,.-�s+5�?),.[d8�3)-
,.5�Y>(+,:�;.,�-7?)(+a_- \ file1̂ ;.1B1�Ro-�Y�;.:�;�-�c*��8	3S-�=�-�:�5�=>-�s+8�3)-7Y�5�Ro[d=>-�8�(+;.?)1
8�3)-75�=>;.`U;�?)( ,:�;�,.-0?S(+a_-�T

ftp> put file1
200 PORT command okay.  
150 Opening data connection for file1(84.0.194.5,1059).  
226 Transfer complete.  
local: file1 remote: file1
60 bytes received in 0.00098 seconds (60 Kbyte/s)
ftp>

Í 5�@_(+,.1450Y>(+?_@)14-78�3)-
mput

Y>5�a_a_(+?)cn8�57Y�5�Ro[da_@),.8	;.R�,.-0:�;�,.-�19:�=>5�a
8�3)-7HA=>(+[F¯A-�14-�(+=>Y>3_14[U148�-�a TXGQ8D675�=�g¦19,.;�g¦-

mget
s+-�zUY>-�R�8D8�3)(+8�:<;.,.-�1

( =�-7a_5�kU;�?S`d:�=>5�a°8�3)-0HK=>(+[d¯K-�14-�(+=>Y>3b14[U148�-�a_s+=>(+8�3)-�=A8�3)( ?b8�578	3S-
HK=>(+[d¯K-�14-�(+=>Y�3_14[U148�-�arT

'�57(+R�R�-�?Scn(2,�5�Y>(+, \ HK=>(+[d¯K-�14-�(+=>Y�3_14[U148�-�a ^ :<;.,.-08�57(p=>-�a_5�8�-0:�;�,.-�s
8�[UR�-78�3)-

append
Y>5�a_a_(+?)cq:<5�,.,.5�60-�cq*+[F8	3S-0,.5�Y>(+,:�;�,.-0?S(+a_-0(+?)c

8�3)-7=>-�a_5�8	-7:�;�,.-0?S(+a_-�s+(+?)cqR�=>-�141
RETURN

s+(+1B;.?_8�3)-7:<5�,.,�5�67;.?)`
-�zU( abRo,�-�TXGQ?_*+5�8�3bY>(+14-�14s+8�3)-7:�;�,.-7?)(+a_-0Y>(+?_*+-7:�@),.,5�=A=>-�,.(+8�;�kU-�T

ftp> append crayfile remfile
200 PORT command okay.  
150 Opening data connection for remfile (84.0.194.5,1067).  
226 Transfer complete
local: crayfile remote: remfile
60 bytes sent in 0.001 seconds (56 Kbyte/s)
ftp>

'�57c�-�,.-�8	-7(p:�;.,�-7:<=>5�a°8�3)-7=>-�a_5�8	-73)5�148�s+8	[lR�-08�3)-
delete

Y>5�a_a_(+?)c
( ?)cq8	3S-0R�(+8�3_?)(+a_- \ :�@),.,5�=K=�-�,.(+8�;.kU- ^ 5�:)8�3)-7:<;.,.-0[U5�@_67(+?)8D8�57c�-�,.-�8	-
( ?)cqR�=>-�1�1

RETURN
s+( 19:�5�,.,�5�671U

ftp> delete my_file
200 DELE command okay.  
ftp>

' ¾ ¸�»�´�¿UÀ Ò ´�Ó<Ô í ± ¾ ºnµ>Ô>î ¾ ±PÔ³ ¾�í ±��è���è<é�è¹�

+ ¸�¸ÆÔ>¿)¶)´�¿UÀ Ò ´<Ó�Ô í��è���è<é�è�,

-qÔ>Ó�Ô�±P´�¿UÀ Ò ´�Ó<Ô í��è���è<é�è�.
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Í 5�@üY�( ?_@)14-08�3)-
mdelete

Y>5�a_ab(+?Scn8�50co-�,�-�8�-0a_@),.8�;�Ro,�-7:<;.,.-�14sl( 19;.?
8�3)-7:<5�,.,.5�60;.?)`F-�zU(+a_R�,�-�TX'D3S-

ftp
@)8�;�,.;.8	[FR�=>5�a_R�8�19[U5�@b8�50Y>5�?):�;.=�a

8�3)-7c�-�,.-�8	;.5�?_5�:)-�(+Y>3_:�;�,.-�s+@S?),�-�141B[U5�@_-�zU-�Y>@)8�-78	3S-
 ftp promptY>5�a_a_(+?)cnR�=>;.5�=A8�508�3)-

mdelete
Y>5�a_a_(+?)cq5�=A14R�-�Y>;.:<[F8	3S-

–i5�R�8�;.5�?_603)-�?
ftp

;.19;.?)kU5�g¦-�cÆT

ftp> mdelete file1 file2
delete file1? y
200 DELE command okay.  
delete file2? y
200 DELE command okay.  
ftp>

'�3)-
macdef

Y>5�a_a_(+?)cq,.-�8	1B[U5�@_c�-�:<;.?)-7a_(+Y>=�5�1B60;.8�3);.?
ftp

TX'D3)-
a_(+Y>=>5�19(+,.1457Y�( ?b* -0R�@)8�;�?S8	578�3)-

.netrc
:�;�,.-�TX'D3)-7:�5�,�,.5�67;�?)`

-�zU(+a_R�,.-0;.,.,�@S148	=>(+8�-�1B8	3S-0@)14-75�:)8�3)-
macdef

Y�5�a_a_(+?)cÆT É (+Y>=>5�1
doall

(+?)c
mrmdir

(+=>-7c�-�:<;.?)-�cÆTX'�3)-
doall

a_(+Y>=�57;.1414@)-�198�3)-
pwd

(+?)c
dir

Y>5�a_a_(+?)c�1B603)-�?_-�zU-�Y>@)8�-�cÆTX'D3)-
mrmdir

a_(+Y>=�5
=>-�a_5�kU-�1914R�-�Y>;.:<;.-�cnc�;.=>-�Y>8�5�=�;.-�19673)-�?b-�zl-�Y�@S8	-�c�T

-qÔ Ò ´�¿)´�¿UÀ_î_º ½ µ ¾�í��è���è<é�è)/
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$ ftp
ftp> open biology
Connected to biology.  
220 biology FTP server (Version 4.3 Fri Dec 9 17:36:01 CST 1988)
ready.  331 Password required for bonnie.  
Password:
230 User bonnie logged in.  
ftp> macdef doall
Enter macro line by line, terminating it with a null line
pwd
dir

ftp> $doall
pwd
257 ”/usr/bonnie” is current directory.  
dir
200 PORT command successful.  
150 Opening data connection for /bin/ls (84.0.194.5,1076) (0 bytes).  
total 14
drwxr-x–––   2 bonnie   grpA       288 Nov 28 14:25 X
drwx––––––   2 bonnie   grpA        64 Dec 12 11:31 a
drwx––––––   2 bonnie   grpA        64 Dec 12 11:31 b
drwxrwxrwx   2 bonnie   grpA       160 Dec  5 11:19 bin
drwx––––––   2 bonnie   grpA        64 Dec 12 11:30 c
drwx––––––   2 bonnie   grpA        64 Dec 12 11:31 d
drwxr-x–––   2 bonnie   grpA       480 Nov  9 12:41 ip
drwxr-x–––   2 bonnie   grpA       448 Aug 16 17:17 perf
drwxr-x–––   2 bonnie   grpA       992 Oct  6 09:30 sim
drwx––––––   2 bonnie   grpA       544 Nov 11 18:50 socket
drwxr-x–––   3 bonnie   grpA       384 Dec  6 13:47 src
drwxr-xr-x   2 bonnie   grpA       128 Aug 25 09:42 stress
drwxr-x–––   6 bonnie   grpA       480 Dec  9 12:35 temp
drwxr-x–––   9 bonnie   grpA       480 Oct 18 16:18 test
226 Transfer complete.  
819 bytes received in 0.072 seconds (11 Kbyte/s)

ftp>
ftp> macdef mrmdir
Enter macro line by line, terminating it with a null line
rmdir $i

ftp> $mrmdir a b c d
rmdir a
250 RMD command successful.                                 \ Y>5�?)8�;�?)@S-�c ^
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rmdir b
250 RMD command successful.  
rmdir c
250 RMD command successful.  
rmdir d
250 RMD command successful.  
ftp> dir
200 PORT command successful.  
150 Opening data connection for /bin/ls (84.0.194.5,1077) (0 bytes).  
total 10
drwxr-x–––   2 bonnie   grpA       288 Nov 28 14:25 X
drwxrwxrwx   2 bonnie   grpA       160 Dec  5 11:19 bin
drwxr-x–––   2 bonnie   grpA       480 Nov  9 12:41 ip
drwxr-x–––   2 bonnie   grpA       448 Aug 16 17:17 perf
drwxr-x–––   2 bonnie   grpA       992 Oct  6 09:30 sim
drwx––––––   2 bonnie   grpA       544 Nov 11 18:50 socket
drwxr-x–––   3 bonnie   grpA       384 Dec  6 13:47 src
drwxr-xr-x   2 bonnie   grpA       128 Aug 25 09:42 stress
drwxr-x–––   6 bonnie   grpA       480 Dec  9 12:35 temp
drwxr-x–––   9 bonnie   grpA       480 Oct 18 16:18 test
226 Transfer complete.  
595 bytes received in 0.082 seconds (7.1 Kbyte/s)
ftp> quit
221 Goodbye
$

Í 5�@üY�( ?_@)14-08�3)-
proxy

Y>5�a_a_(+?)cq8�50Y>5�?)?)-�Y>8D8�508�6750c�;.:�:<-�=>-�?)8
3)5�148�1B;�?_8�3)-714(+a_-

ftp
14-�1414;.5�?%TXGQ?_8	3S-0:�5�,�,.5�67;�?S`d-�zU( abR�,.-�s+8�3)-

@)14-�=KY>5�?)?)-�Y>8�198�573)5�148
biology

( ?)cq8	3S-�?_@)14-�1B8	3S-
proxyY>5�a_a_(+?)cn8�57Y>5�?)?)-�Y>8D8�503)5�148

chemistry
;.?_8	3S-014(+a_-

ftp
14-�1414;.5�?%T

'�3)-
proxy

Y>5�aba_(+?Scn;.19@S1�-�cq8�57;�1414@)-75�8�3)-�=
ftp

Y>5�aba_(+?Sc�198�5
3)5�148

chemistry
c�@S=�;.?)`F8�3)-

ftp
14-�1414;�5�?�T

' ¾ ¿)¿)Ô ½ ±x´�¿UÀ_± ¾ ±10 ¾ ³ ¾�í ± í��è���è<é�è)2
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$ ftp
ftp> open biology
Connected to biology.  
220 biology FTP server (Version 4.3 Fri Dec 9 17:36:01 CST 1988) ready.  
331 Password required for bonnie.  
Password:
230 User bonnie logged in.  
ftp> proxy open chemistry
Connected to chemistry.  
220 chemistry FTP server (Version 4.1 Fri Nov 4 22:53:26 CST 1988) ready.  
Name (chemistry:bonnie):
331 Password required for bonnie.  
Password:
230 User bonnie logged in.  
ftp> dir
biology:200 PORT command successful.  
biology:150 Opening data connection for /bin/ls (84

T
0
T
194

T
5,1065) (0 bytes)

total 10
drwxr-x–––   2 bonnie   grpA       288 Nov 28 14:25 X
drwxrwxrwx   2 bonnie   grpA       160 Dec  5 11:19 bin
drwxr-x–––   2 bonnie   grpA       480 Nov  9 12:41 ip
drwxr-x–––   2 bonnie   grpA       448 Aug 16 17:17 perf
drwxr-x–––   2 bonnie   grpA       992 Oct  6 09:30 sim
drwx––––––   2 bonnie   grpA       544 Nov 11 18:50 socket
drwxr-x–––   3 bonnie   grpA       384 Dec  6 13:47 src
drwxr-xr-x   2 bonnie   grpA       128 Aug 25 09:42 stress
drwxr-x–––   6 bonnie   grpA       480 Dec  9 12:35 temp
drwxr-x–––   9 bonnie   grpA       480 Oct 18 16:18 test
biology:226 Transfer complete.  
595 bytes received in 0.038 seconds (15 Kbyte/s)
ftp> proxy dir
chemistry:200 PORT command okay.  
chemistry:150 Opening data connection for /bin/ls (84

T
0
T
194

T
5,1066) (0 bytes)

total 40
drwxr-xr-x   2 bonnie   grpA        512 Aug  5 16:27 conf
drwxr-xr-x   2 bonnie   grpA        352 Aug 17 11:07 csim
–rwxr-xr-x   1 bonnie   grpA      132056 Nov 28 07:02 mkhsxdev
–rw-r–––––   1 bonnie   grpA        7950 Nov 28 07:01 mkhsxdev.c
drwxr-xr-x   2 bonnie   grpA        576 Nov  2 09:48 perf
drwxr-xr-x   3 bonnie   grpA         96 Dec  2 12:34 src
drwxr-xr-x   2 bonnie   grpA        128 Sep 22 09:29 stats
chemistry:226 Transfer complete.                                   354 ��~+�P��~76+��8�9
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432 bytes received in 0.083 seconds (5.1 Kbyte/s)
ftp> proxy binary
chemistry: Type set to I.
ftp> proxy get X/benchmark.tar X/benchmark.tar
chemistry: 227 Entering Passive Mode (128,162,62,1,18,81)
biology: 200 Type set to I.
biology: 200 PORT command.successful.
biology: 150 Opening BINARY mode data connection for X/benchmark.tar (974848
bytes)
chemistry:150 Opening BINARY mode data connection for benchmark.tar
chemistry:226 Transfer complete.
biology:226 Transfer complete.
biology:200 Type set to A.
local: benchmark.tar remote: X/benchmark.tar
ftp> clo
biology:221 Goodbye.  
ftp> proxy clo
chemistry:221 Goodbye.  
ftp> quit
$

'�57Y�,.5�14-78	3S-
ftp

Y>5�?)?)-�Y>8�;.5�?)s+8�[UR�-0-�;.8�3)-�=A8�3)-
bye

5�=A8�3)-
quitY>5�a_a_(+?)cn( ?)cnRo=�-�141

RETURN
T

ftp> bye
221 Goodbye.  
$

'�3)-0:�5�,.,�5�67;�?S`d-�zU8�-�?)c�-�cq-�zU(+a_R�,.-7:<@)=>8�3)-�=K;�,.,.@)148	=>(+8�-�1B8�3)-0@S1�-75�:)8�3)-
ftp

@S8	;.,.;�8�[�T
ïKzU(+a_R�,�-�
GQ?_8	3S;�1B-�zU(+a_R�,.-�s ® c�(+aÌ;�1B8�3)-0@S1�-�=×s (+?)cq3);.19,.5�`U;.?_GIÎÜ;�1

adam
T#:2-

;.19Y>@)=>=>-�?)8�,.[d,.5�`U`U-�cq;�?_8�50(2HA=>(+[F¯A-�14-�( =�Y>3_14[U148�-�abs *+@)8D3)-7a_@)148
(+Y>Y>-�1419:�;.,�-�1B8�3)(+8D(+=>-7?)5�8D5�?_8�3)-7,�5�Y>(+,¦14[U148	-�arT

' Ó ¾�í ´�¿UÀ_±P³)Ô
ftp ½>¾ ¿)¿)Ô ½ ±P´ ¾ ¿��è���è<é�è);

<>=�±xÔ>¿)¶SÔ�¶
ftp

Ô?=�º�îF¸ÆÓ<Ô
��è���è<é�è.é�@
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•
WD;.=>1�8�s+3)-78	[URo-�1

ftp
(+?)cq8�3)-0=>-�a_5�8�-03S5�148D?)(+a_-

moon 
( ?)c

R�=>-�1414-�1
RETURN

T

$ ftp moon
Connected to moon.  
220 moon FTP server (Version 4.7 Sun) ready.
331 Password required for adam.  
Password:
230 User adam logged in.  
ftp>

•
Ed-�zU8�s ® c�(+aÌ8	@S=�?S195�:�:)8	3S-0;.?)8�-�=�( Y�8�;.kU-0R�=>5�a_R�84T

ftp> prompt
Interactive mode off.  
ftp>

• ® c�(+a°;.19?S5�6f=>-�(+c�[F8	57Y>5�R�[d8�3)-7:�;�,.-�19:�=>5�a°3)5�148
moon

T h -�Y>(+@)14-(+,.,5�:)8�3)-7:<;.,.-0?)( ab-�1B*+-�`U;.?_60;.8�3_8	3S-0R�=>-�:�;�z
graphix.

s ® co(+a@)14-�19:�;.,�-7?)(+a_-7`U,�5�* *+;�?S`d8�57Y>5�R�[d( ,�,¦5�:)8�3)-0:�;.,�-�1B(+8D5�?SY>-�T

ftp> mget graphix.*
200 PORT command okay.  
150 Opening data connection for graphix.1 (84.0.194.5,1066)(45 bytes).
226 Transfer complete.  
local: graphix.1 remote: graphix.1
45 bytes received in 0.16 seconds (0.27 Kbyte/s)
200 PORT command okay.  
150 Opening data connection for graphix.2 (84.0.194.5,1067)(45 bytes).
226 Transfer complete.  
local: graphix.2 remote: graphix.2
45 bytes received in 0.29 seconds (0.15 Kbyte/s)
200 PORT command okay.  
150 Opening data connection for graphix.3 (84.0.194.5,1068)(45 bytes).
226 Transfer complete.  
local: graphix.3 remote: graphix.3
45 bytes received in 0.49 seconds (0.09 Kbyte/s)
ftp>
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• ® c�(+a°Y>,.5�14-�198�3)-7Y>5�?)?)-�Y>8�;�5�?_67;�8�3_3)5�148
moon

T

ftp> close
221 Goodbye.  
ftp>

•
EF-�zU8 ® co(+a°5�R�-�?S19(2Y>5�?)?)-�Y>8�;�5�?_67;�8�3_3)5�148

saturn
T

ftp> open saturn
Connected to saturn.  
220 saturn FTP server (Version 4

T
7 Sun) ready.

331 Password required for adam.  
Password:
230 User adam logged in.  
ftp>

• ® c�(+a°67(+?)8�198�50Y>5�R�[F(2:<;.,.-0Y>(+,.,�-�c
oct.10

5�?_8�3)-7HA=>(+[F¯A-�14-�( =�Y>3
14[U148�-�a°8�50c�;.=�-�Y>8�5�=>[

results
5�?_3)5�148

saturn
TX'�57c�508�3);.14s+3)-

@S14-�198�3)-
ftp

Y>5�aba_(+?Sc
cd

8�50Y>3)( ?)`U-0:�=>5�a°3);.193S5�ab-7c�;.=�-�Y>8�5�=>[
5�?

saturn
8	578�3)-

results
co;�=>-�Y>8�5�=>[�s+( ?)cq8	3S-�?b3S-0Y>5�R�;.-�1B8	3S-

:�;.,�-�s (+1B:<5�,.,.5�601U

ftp> cd results
200 CWD command okay.  
ftp> put oct.10
200 PORT command okay.  
150 Opening data connection for oct.10 (84.0.194.5,1066).  
226 Transfer complete.  
local: oct.10 remote: oct.10
232 bytes sent in 0.0011 seconds (2e+02 Kbyte/s)
ftp>



� �����x�����D�����¡ Q¢�£X¤¦¥���¢Q§ ¥�¨¡©�ª «�� {l|I}�~+������|Q|I��~+�K�)�������D�������7����~Ï�m�����P�M�����

��������	��
�������	������������������ ��!#"�"	$%$#�&"

• ® c�(+a°67(+?)8�198�57=>-�8	@S=�?_8�573);�1B3)5�a_-0co;�=>-�Y>8�5�=�[F5�?
saturn

�
3)5�60-�kl-�=×s+3)-0c�5�-�1B?)5�8D=>-�a_-�a_*+-�=A8�3)-7?)(+a_-05�:)8�3)-7(+R�R�=>5�R�=>;.(+8�-
Y>5�aba_(+?)cos+14503)-78	[lR�-�1

help 
(+?)cqR�=>-�1414-�1

RETURN
T

ftp> help

Commands can be abbreviated.  Commands are as follows:

!       cr          macdef       proxy       send
$       delete      mdelete      sendport    status
account debug       mdir         put         struct
append  dir         mget         pwd         sunique
ascii   disconnect  mkdir        quit        tenex
bell    form        mls          quote       trace
binary  get         mode         recv        type
bye     glob        mput         remotehelp  user
case    hash        nmap         rename      verbose
cd      help        ntrans       reset       ?
cdup    lcd         open         rmdir
close   ls          prompt       runique

ftp>

® c�(+a°8�[UR�-�1
cdup

(+?)cq8�3)-�?_,.;�148�1B8�3)-0?S(+a_-�195�:S8	3S-0:�;.,�-�1B;.?b3S;�1
co;�=>-�Y>8�5�=>[d8�50a_(+g¦-014@)=>-78	3S(+8D8�3)-�=>-0;.1B?)505�8�3)-�=K:<;.,.-03)-7a_@)148D(+Y>Y>-�141UT
W�;�?S(+,�,.[�s 3)-7Y�,.5�14-�1B8	3S-

ftp
Y�5�?S?)-�Y>8	;.5�?%T

ftp> cdup
200 CWD command okay.  
ftp> ls
200 PORT command okay.  
150 Opening data connection for /bin/ls (84.0.194.5,1068)
   (0 bytes).
hypothesis
results
226 Transfer complete
147 bytes received in 0.24 seconds (0.61 Kbyte/s)
ftp> bye
221 Goodbye
$
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'�3)-0:�5�,.,�5�67;�?S`d,.;.148	1B8�3)-
ftp

Y>5�a_a_(+?)c�1B(+?)cnco-�14Y�=>;.*+-�198�3)-�;.=
:�@)?)Y>8�;�5�?S1UT Í 5�@_Y>(+?_(+*+*+=>-�kU;.(+8�-0Y>5�a_a_(+?)cq?)(+a_-�198�508�3)-7a_;�?S;�a_@)a
?)@Sab* -�=A5�:)Y>3)(+=>(+Y>8�-�=>19=>-�Ë+@);.=>-�cq8	57;.c�-�?)8�;�:�[F8�3)-0Y>5�a_a_(+?)cq@)?);.Ë+@)-�,.[�T
GQ?_8	3S-0:�5�,�,.5�67;�?S`d,.;�148�s+*+=>(+Y>g¦-�8	1B-�?)Y>,.5�1�-78�3)-7R�(+=>8D5�:)(2Y>5�a_ab(+?Sc
?)( ab-78�3)(+8D[U5�@_Y>(+?_5�a_;�84T
¯K-�8	@S=�?S19[U5�@_8�508�3)-7143)-�,.,5�?_8�3)-0HK=>(+[d¯K-�14-�(+=>Y>3b14[U148�-�arTX'�57=�-�8�@)=>?
8�5
ftp

:�=>5�a°8�3)-7143)-�,�,.s+R�=>-�141
CONTROL–d

T Í 5�@ba_(+[F14R�-�Y>;.:<[F(
CFEdGQHKJ0LMY>5�a_ab( ?)cn( 19(+?_(+=>`U@)a_-�?)8D8�5

!
TXGQ:)[U5�@_c�578�3);.14s

!-�zU-�Y>@)8�-�19[l5�@)=AY>5�a_a_(+?)cq;�?_8�3)-0HK=>(+[d¯K-�14-�(+=>Y>3b14[U148�-�a_w 1BCdEFGQHAJ7L
143)-�,.,(+?Scq8	3)-�?_=>-�8�@)=>?)1B[U5�@_8�5

ftp
Y>5�aba_(+?Scna_5�c�-�T

\ LV[U?)5�?S[Uab5�@S1967;.8	3_8�3)-
help

Y�5�a_a_(+?)cÆT ^ Î0;.14R�,.(+[U19(2,.;�148D5�:SkU(+,�;.c
ftp

Y>5�a_ab( ?)c�1UT Í 5�@_Y>(+?_8�3)-�?_=>-�Ë+@S-�148D3)-�,.Rq;�?S:<5�=>a_(+8�;.5�?b:�5�=K(
14R�-�Y>;.:<;.YAY>5�a_a_(+?)cÆTXGQ:)[U5�@_1�Ro-�Y�;.:�[d(2kU(+,.;.c

ftp
Y>5�a_ab( ?)cq(+19(+?

(+=>`U@)a_-�?)8�8	5
?
s
ftp

c�;�14R�,.(+[U1B3)-�,.Rn;.?):�5�=�a_(+8�;.5�?_5�?b8�3)(+8�Y�5�a_a_(+?)c�T
ïKzU-�Y�@S8	-�1B8�3)-0a_(+Y>=>5Bî_º ½ µ ¾ ·�¿)º�î_Ô4s+673);�Y>3_67(+1Bc�-�:<;.?)-�cq67;�8�3_8�3)-
macdef

Y>5�a_a_(+?)cÆT ® =>`U@)a_-�?)8�19(+=>-7R�(+1414-�cn8�508�3)-7a_(+Y>=>5
@)?S`U,�5�*+* -�cÆT
N�=�-�1414;.?)`F8	3S-0;.?)8�-�=�=>@SR�8Dg-�[F8	-�=>a_;.?)(+8�-�19(+?S[

ftp
5�R�-�=>(+8�;.5�?b;.?

R�=>5�`U=>-�1414s+5�=×s+;�:S?)505�R�-�=>(+8�;.5�?_;�1B;�?_R�=>5�`U=>-�1414s+8�-�=>ab;.?)( 8	-�1
ftp

;�8�14-�,.:IT
Í 5�@_Y>(+?_=>-�c�-�:�;�?)-78�3)-7;�?)8�-�=>=>@)R�8�g-�[���*+[Fc�-�:�(+@),.8	s ;�8�;�1

CONTROL–c
T

LV@SR�R�,.;�-�19(214@)R�R�,.-�a_-�?)8�(+,R�(+1414675�=>cn=>-�Ë+@);.=>-�cn*+[F(p=>-�a_5�8�-014[U148�-�a
:�5�=A(+Y>Y>-�14198�57=>-�145�@)=>Y>-�19(+:�8�-�=A(2,�5�`l;�?_Y>5�a_R�,�-�8�-�1B14@)Y>Y>-�1�14:�@),.,.[ØTXGQ:
[U5�@_c�57?)5�8D14R�-�Y>;.:�[d(+?_(+=>`U@)a_-�?)8�5�?_8	3S-0Y>5�a_a_(+?)cq,�;.?)-�s+[l5�@b( =�-
R�=>5�a_R�8�-�cn:�5�=A( ?b(+Y>Y>5�@)?S8DR�(+1414675�=�c*��8	3S-0R�(+1414675�=>cn[U5�@_-�?)8�-�=K;�1B?)5�8
-�Y>3)5�-�cq5�?_8�3)-714Y>=�-�-�?�T
LVRo-�Y�;.:�;�-�1B603S-�8	3S-�=A8�3)-

ftp allo
( ?)c

ftp size
Y>5�a_ab( ?)c�1967;�,.,

*+-714-�?)8�*+-�:<5�=>-
put

(+?)c
get

Y>5�a_ab(+?Sc�19(+=>-7-�zU-�Y>@)8�-�cÆTm'�3)-
ftp

allo
Y>5�aba_(+?Scn;.?):�5�=>ab1B8�3)-014-�=>kU-�=K5�:)8�3)-014;.u�-05�:S8	3S-0:�;�,.-78	3S(+8D67;�,.,

*+-714-�?)8�*+[F@)14;�?S`d8�3)-
put

Y>5�aba_(+?Scn14508�3)( 8D;�8�Y�( ?bR�=>-�(+,.,.5�Y>(+8�-08�3)-
c�;.14gt14R�(+Y>-�s+;.:)?)-�Y>-�1414(+=>[ØTX'�3)-

ftp size 
Y>5�a_a_(+?)cq;�?SË+@);.=>-�1

(+*+5�@S8D8�3)-714;�u�-75�:)(2:<;.,.-08�3)(+8�60;.,.,*+-0=>-�8�=>;.-�kU-�cn* [d@)14;.?)`F8�3)-
get\I]�^Y>5�a_a_(+?)c�s+14578	3S(+8D8�3)-0co;�14gt14R�(+Y>-0Y>(+?_*+-7R�=>-�(+,�,.5�Y>(+8�-�cq*+-�:<5�=>-78	3S-

:�;�,.-7;�1B:�-�8	Y>3)-�c�T

® R�R�-�?)c�1²Ó Ò ´<Ó�Ôm8�5Bµ Ò ´<Ó�ÔA�4Ó Ò ´<Ó�Ôm;.1B(pkU( ,�;.cq:<;.,.-0?)( ab-75�?_8�3)-0,.5�Y>(+,3)5�148�s
(+?ScFµ Ò ´<Ó�Ôm;.19(2kU(+,.;�cq:�;�,.-7?)(+a_-05�?_8�3)-7=>-�ab5�8�-73)5�1484TXGI:S[U5�@bco50?)5�8
14R�-�Y>;.:<[F(2:<;.,.-0?S(+a_-0:�5�=�µ Ò ´<Ó�ÔßsUµ Ò ´�Ó<Ôm;.1B`U;�kU-�?_8�3)-714(+a_-0:�;.,�-7?)(+a_-7(+1
Ó Ò ´�Ó�ÔlTXGQ:oµ Ò ´<Ó�Ômc�5�-�1B?)5�8D-�zU;.148D5�?_8�3)-7=�-�a_5�8�-73)5�148�s+(p?S-�6f:<;.,.-0;.1
Y>=>-�(+8�-�cÆT

ftp
öB"�ÿZÿZþDú&CD�

��è���è��

!
�FEHG�IJIJK�L7Mp�NK�OQPSR7IJTHL7UQV����

?
� W?U XDY�EZG�IJIJK�L7M��

$
I[K�EHOZG�\5L7K�IJT��NK�O]P7RSI[TZL7U^V��

_7`ba {�c*d*d*egf¦{�h

account
� XDK�VHVZijG�OZM��

allo 
�NK�OQPSR7IJTHL7Ux�

append k W?l k T%�FOQW?l k T��
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L¡-�8�198	3S-0:�;�,.-78	=>(+?S14:<-�=K8	[URo-08�5 ® LVHAGQGm� ® LVHAGQG%;.198�3)-7c�-�:�(+@),.84T
'�5�`U`U,.-�198�3)-78�-�=�a_;.?)(+,*+-�,.,14-�8�8�;�?S`)Tm'@S=�?S;�?S`d5�?_8�3)-7*+-�,.,¦Y�( @)14-�198�3)-
8�-�=>a_;�?S(+,*+-�,.,8�50=>;.?)`F603)-�?_(2:<;.,.-08�=>(+?)14:�-�=A;.19Y>5�a_R�,.-�8�-�cÆTm'�3)-0* -�,�,
;.1B8	@S=>?)-�cq5�:<:S*+[Fc�-�:<(+@S,�84T
L¡-�8�198�3)-0:�;.,�-78�=�( ?)14:<-�=K8	[lR�-08�50* ;�?)( =�[�T

\ LV[U?S5�?)[Ua_5�@)1B60;.8�3_8	3S-
quit

Y>5�a_ab(+?ScÆT ^ HK,�5�14-�1B8	3S-0Y>5�?)?)-�Y>8�;.5�?_8	5
8�3)-7=>-�a_5�8	-73)5�148D(+?Scn-�zU;.8�19:�=>5�a°8�3)-

ftp
Ro=�5�`l=�( a T

'�5�`U`U,.-�1
mget

@)R�Ro-�=�Y>(+14-7(+?)cq,.5�60-�=>Y>(+14-0GQÎfa_(+R�Ro;�?)`)TX'�3)-0c�-�:�(+@),.8
14-�8�8�;.?)`F;�1B5�:<:QT
HK3)(+?)`U-�1B8�3)-0675�=>g;.?)`dco;�=>-�Y>8�5�=>[d5�?_8�3)-0=>-�a_5�8�-03)5�148�8	5mµ>¶)´�µA��µ>¶)´�µB;.1
(2kU(+,.;.cn675�=>g;�?S`dc�;.=>-�Y>8	5�=>[F5�?b8�3)-7=>-�ab5�8�-73)5�1484Tm'D3S-0;.?);.8	;.(+,
675�=>g;.?)`dc�;.=>-�Y>8�5�=�[F5�?b8�3)-7=>-�ab5�8�-71�[l1�8�-�a°;.198�3)-73)5�a_-0c�;.=>-�Y>8	5�=>[F5�:
8�3)-7@)14-�=>T
HK3)(+?)`U-�1B8�3)-7=>-�ab5�8�-73)5�148�w 1B605�=>g;.?)`Fc�;�=>-�Y>8�5�=>[d8�508�3)-7R�(+=>-�?)8D5�:S8	3S-
675�=>g;.?)`dc�;�=>-�Y>8�5�=>[ØT
HK3)(+?)`U-�1B:�;�,.-7R�-�=>ab;.1414;.5�?)195�?_(2=>-�a_5�8	-7:�;�,.-�T
L¡-�8�198�3)-0:�;.,�-7R�=>5�8	-�Y>8�;.5�?b,.-�kU-�,8�50Y>,.-�(+=A8�-�zU8D:�5�=A:�;�,.-08�=>(+?)14:�-�=>T ® ,.,Y>5�a_a_(+?)c�1B14-�?)8D5�kU-�=A8�3)-7Y>5�?)8�=>5�,Y�3S(+?)?)-�,( =�-7R�=>5�8�-�Y�8�-�cq*+[
Y>=>[UR�8�5�`U=>(+R�3S;�YAY>3)-�Y>g¦1�@Sa°@)?)8�;.,(pc�;.:�:<-�=>-�?)8�R�=�5�8�-�Y>8�;.5�?b,.-�kU-�,;.1
14R�-�Y>;.:�;�-�cÆT
HK,�5�14-�1B8�3)-0Y>5�?)?S-�Y�8�;.5�?_8	578�3)-0=>-�a_5�8�-03S5�1�8�*+@)8Dco5�-�19?)5�8�-�zU;�8�8	3S-
ftp

R�=>5�`U=>(+arT ® :<8�-�=K[U5�@b(+=>-7c�;�14Y>5�?)?S-�Y>8	-�cq:<=>5�aÌ8	3S-0=>-�a_5�8	-73)5�148�s
[U5�@_Y>(+?_5�R�-�?_(2Y>5�?)?S-�Y�8�;.5�?_8�50(2?)-�6Ü3)5�148D*+[F@)14;.?)`F8�3)-

openY>5�a_a_(+?)cÆT
L¡-�8�198�3)-7Y>5�R�[F*+@):�:<-�=K14;�u�-�TX'D3S;�1B*+@):�:�-�=A;.19@S1�-�cq:�5�=A=>-�(+co;�?)`F(+?Sc
67=>;�8�;.?)`F*+-�8�60-�-�?_8�3)-0co(+8�(p145�Y>g-�8D( ?)cq8	3S-0145�@)=>Y>-05�=Kc�-�148�;�?)( 8	;.5�?
:�;.,�-�T

ftp
(+@S8	5�a_(+8�;.Y>(+,�,.[FY�3S5�5�14-�19(2Y>5�R�[F*+@):�:<-�=K14;�u�-���3)5�67-�kU-�=×s+[U5�@

Y>(+?_(+,.8�-�=A8�3)-714-�,�-�Y>8�;.5�?%T
copybuf

8�(+g¦-�19(+?_5�R�8�;.5�?)(+,(+=>`U@)a_-�?)84T
® ?_(+=>`U@)a_-�?)8�5�:

off
8�@)=>?)1B5�:<:SY>5�R�[F*+@):�:<-�=K14;.uß;.?)`F(+?Scq8	3S-0* @):<:�-�=

co-�:<(+@S,�8�198�578�3)-014;.u�-014R�-�Y>;.:�;�-�cq;.?b8�3)-
tcp_config.h

:<;.,�-7*+[F8�3)-
COPYBUFSIZE

kl(+=>;�(+*+,.-�T ® ?_(+=>`U@Sab-�?S8D5�:
auto

=>-�8�@)=>?)1B8�3)-7*+@):�:<-�=
14;.u�;.?)`d8�57(+@)8�5�a_(+8�;�Y�T ® ?)@)a_-�=>;�YK(+=>`U@)a_-�?)8D14-�8�198�3)-7*+@):�:�-�=A8�508�3)(+8
14;.u�-�Tm'�3)-0,.-�8�8�-�=

K
5�=

k
Y>(+?_:<5�,.,.5�6f(2?)@)a_-�=>;.YA*+@):�:�-�=A14;.u�-08�5714R�-�Y>;�:�[

(2a_@),.8�;�R�,.-75�: ] ì+/+ÙVTXÇZ;.8	3S5�@)8D(+?_(+=>`U@Sab-�?S8	s
copybuf

143)5�601B8�3)-
Y>@)=>=>-�?)8�Y>5�R�[d* @):<:�-�=>;.?)`)TX'D3)-7c�-�:�(+@),.8D14-�8�8�;�?)`F;.1

auto
T

ascii

bell

binary

bye

case

cd
OZM7l5O

cdup

chmod 
OHTZIJG�U^TQn�W%l k T

clear

close

copybuf
�NK�OQPSR7IJTHL7Ux�
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'�5�`U`U,.-�19Y>(+=>=>;�(+`l-0=>-�8�@)=>?b148�=>;�RoR�;�?S`dc�@)=>;.?)` ® LVHKGIGQj�8�[UR�-0:�;�,.-=>-�8�=>;�-�kU(+,�TX'D3)-7c�-�:�(+@),.8D14-�8�8	;.?)`F;�1B5�?%T
'�5�`U`U,.-�19co-�*+@)`U`U;.?)`Fab5�c�-�TXÇÈ3)-�?_c�-�*+@S`U`U;�?S`d;.1B5�?)s

ftp
R�=>;�?S8	1B-�(+Y>3

Y>5�a_a_(+?)cn14-�?S8D8	578�3)-0=>-�a_5�8�-0a_(+Y>3);.?)-�s+R�=>-�Y>-�c�-�cn*+[F8�3)-0148�=>;�?S`
�7�7o TX'D3S-0co-�:<(+@S,�8�14-�8	8�;.?)`F;�1B5�:�:IT
Î7-�,�-�8�-�1²µ Ò ´�Ó<Ô7��µ Ò ´�Ó<Ôm;.1B8	3S-0?)( ab-75�:)(2:�;�,.-75�?b8�3)-7=>-�a_5�8	-73)5�1484T
Ç =�;.8�-�19(2,.;�148�;.?)`d5�:S(+,�,¦:<;.,.-0?)(+a_-�1B;�?_c�;.=>-�Y>8	5�=>[�µ>¶)´<µ \ µ>¶)´�µB;.19(2kU(+,.;.c675�=>g;�?S`dc�;.=>-�Y>8	5�=>[F5�?b8�3)-7=>-�ab5�8�-73)5�148 ^ 8	5mÓ Ò ´�Ó<Ô \ Ó Ò ´<Ó�Ôm;.1B8	3S-0?)( ab-75�:
(2:�;�,.-75�?b8�3)-7,.5�Y>(+,3)5�148 ^ TmGQ:S[U5�@bco50?)5�8�14R�-�Y>;�:�[�µ>¶)´�µIs

dir
,�;.148�198�3)-

Y>5�?)8�-�?)8�195�:S[U5�@)=A675�=>g;.?)`dco;�=>-�Y>8�5�=>[d5�?_8�3)-7=�-�a_5�8�-7ab(+Y>3S;�?)-7673)-�?
8�3)-7Y�5�a_a_(+?)cq;.19-�zU-�Y>@)8�-�cÆTXGQ:)[U5�@_c�50?)5�8�14R�-�Y>;�:�[�Ó Ò ´<Ó�Ô�s dirc�;.14R�,.(+[U198�3)-7,�;.148�;�?S`d5�?_8�3)-0148�(+?)c�( =�cq5�@)8�R�@)8�c�-�kU;�Y>-�TX'D3)-7,�;.148�;�?S`
8�3)(+8�8	3S;�1BY>5�aba_(+?ScnR�=>5�c�@SY�-�1B;�1B;.?b,.5�?)`F:<5�=>a_(+8�(+?)cq;�?)Y>,.@)c�-�1B8�3)-
:�5�,�,.5�67;�?S`d;.?):�5�=>ab( 8	;.5�?_(+*+5�@)8�-�(+Y>3_:<;.,.-�X:<;.,.-0?S(+a_-05�=K?)(+a_-�14s
,.-�?)`U8�3)s 5�60?)-�=×s+(+Y>Y>-�141BR�-�=>ab;.1414;�5�?S14s+(+?)cq8�3)-0c�( 8	-7(+?)cq8�;�a_-75�:),�( 148
a_5�c�;.:<;.Y>(+8�;�5�?�T

® ?b( ,�;.(+1B:<5�=K8�3)-
close

Y�5�a_a_(+?)c�T
LV-�8�1B:<;.,.-08�=>(+?)14:�-�=A:�5�=�a_(+8�8	5

nonprint
T

'�5�`U`U,.-�1B8	3S-0@S14-05�:S:�@),�,¦*+@):�:<-�=>1B5�?_67=>;�8�-�j�8	5�j�c�;.14gt:<@S?)Y>8	;.5�?)1UT0Î0@)=>;.?)`
(
 get

5�R�-�=>(+8�;�5�?Ss
ftp

:<;.,.,�1B8�3)-0Y>5�R�[F*+@):�:�-�=A67;�8�3_=>-�(+c�1B:<=>5�a°8�3)-
c�(+8�(2145�Y>g-�8D* -�:<5�=>-760=>;.8	;.?)`F8�3)-7Y�5�?S8	-�?S8	1B5�:)8�3)-7*+@):�:<-�=K8�508�3)-
c�-�148�;.?)(+8�;�5�?_:�;.,�-�T Í 5�@_Y>(+?_@)14-78�3)-

fullbuf
Y�5�a_a_(+?)cq8�50c�;.14(+*+,.-

8�3);.1B:<-�(+8�@)=>-�T

\ LV[U?)5�?S[Uab5�@S1967;.8	3_8�3)-
recv

Y�5�a_a_(+?)cÆT ^ HA5�R�;.-�1²µ Ò ´<Ó�Ôm;.?)8�5BÓ Ò ´�Ó�ÔA�µ Ò ´<Ó�Ôm;�1B8�3)-7?)(+a_-05�:S(2:<;.,�-75�?_8�3)-7=�-�a_5�8�-73)5�148�s+(+?)cpÓ Ò ´�Ó<ÔX;�1B8�3)-?)( ab-75�:)(2:�;�,.-75�?_8	3S-0,.5�Y>(+,3)5�1484TX'D3S-08�=>(+?)14:�-�=A;.1Bc�5�?)-7;�? ® LVHAGQGa_5�c�-7@)?),.-�1419(+?S5�8	3S-�=Aa_5�c�- \ :�5�=A-�zU(+a_R�,.-�s+*+;.?)(+=>[ ^ 67(+1B14R�-�Y>;�:�;.-�cÆTGQ:)[U5�@_c�57?)5�8D14R�-�Y>;.:�[7Ó Ò ´<Ó�Ôßs get Y>5�R�;.-�1²µ Ò ´�Ó<Ôm;.?)8�50(2?)-�6Ü:<;.,�-7Y>(+,.,�-�c
µ Ò ´<Ó�Ôm5�?_8	3S-0,.5�Y>(+,3)5�1484TXGQ:)[U5�@_c�57?)5�8D14R�-�Y>;.:<[F-�;.8�3)-�=A:�;.,�-7?)(+a_-�s

getR�=>5�a_R�8�19:�5�=A*+5�8�3_8�3)-0=>-�a_5�8�-0( ?)cn,.5�Y>(+,:�;.,�-7?)(+a_-�1UTmGQ:)kU-�=>*+5�14-
a_5�c�-7;�1B5�? \ 14-�-78�3)- verbose Y>5�a_a_(+?)cq;.?b8�3);.1B,�;.148 ^ s+kU( =�;.5�@)1148�(+8�;�148�;.Y>14s+;�?SY�,.@)c�;.?)`F8�3)-0?S@)a_*+-�=A5�:)*+[U8�-�1B8	=>(+?S14:<-�=>=>-�c�s+8�3)-7-�,�( R�14-�c
8�;.ab-7;.?b14-�Y>5�?)c�14s (+?)cq8	3S-0-�:�:<-�Y>8�;.kU-0*+( @)cq=�( 8	-�s+( =�-714-�?)8�8	578�3)-
148�(+?)c�( =�cq5�@)8�R�@)8�c�-�kU;.Y�-7603S-�?b8�3)-7:�;�,.-08�=>(+?)14:�-�=A;.19Y>5�a_R�,.-�8�-�T \�h [c�-�:�(+@),.8�s+8�3)-0148�(+?)co(+=>cn5�@)8�R�@S8Dc�-�kU;.Y>-0;.19@)14@S(+,�,.[F[U5�@)=A8�-�=>a_;�?S(+,	T ^

cr

debug

delete
OQW?l k T

dir
�FOHM7lpO��+� k W?l k T��

disconnect

form

fullbuf

get
O]W?l k T%� k W?l k T��
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'�5�`U`U,.-�1B8	3S-0148�(+8�@)1B5�:):�;�,.-7`U,�5�*+* ;�?)`)TJq²Ó ¾ �7�+´�¿UÀ�;.198�3)-7R�=>5�Y>-�14195�:
-�zURo(+?)c�;.?)`F(+a_*+;.`U@)5�@)1B:<;.,.-0=>-�:�-�=>-�?)Y>-�1UTmÇZ;.8�3_:<;.,.-0?)( ab-7`U,.5�*+*+;.?)`
-�?S(+*+,.-�c�s+-�(+Y>3_,�5�Y>(+,¦:<;.,.-05�=KR�(+8�3_?)(+a_-0;.1BR�=>5�Y�-�1414-�cq:�5�=A8�3)-7143)-�,�,
a_-�8�(+Y>3)(+=>(+Y>8�-�=>1

*
s
?
s
[
s+(+?)c

]
��8	3S-0a_-�8�(+Y>3)(+=>(+Y>8�-�=�1B(+=>-0-�zUR�(+?Sc�-�c

8�57a_(+8	Y>3_:�;�,.-0?S(+a_-�1UTmÇZ;.8�3b`U,.5�*+*+;.?)`Fc�;.14(+*+,�-�cos+(+,.,,�5�Y>(+,¦:<;.,.-0(+?)c
Ro(+8�3b?)(+a_-�19(+=>-78	=>-�(+8�-�cn,.;.8�-�=�( ,�,.[ØTXW�;�,.-0`l,�5�*+* ;�?)`F;.198�@)=>?)-�cq5�?_*+[
co-�:<(+@S,�8�@)?),.-�1419[U5�@_14R�-�Y>;.:�[d8�3)-

–g 
5�Ro8	;.5�?_5�?b8�3)-

ftp
Y�5�a_a_(+?)c

,.;.?)-���`U,.5�*+*+;.?)`F;�1B(+,.60(+[U1B5�?_60;.8�3_=>-�:<-�=>-�?)Y>-78	57=>-�a_5�8	-7:�;�,.-�1UT
i ,.5�*+*+;.?)`d( :<:�-�Y>8	1B5�?),.[d8�3)-sr�aut�Y>5�aba_(+?Sc�1 \ mgets mputs+( ?)cq145
5�? ^ T
'�5�`U`U,.-�1B8	3S-0148�(+8�@)1B5�:

hash
TX'@)=>?);.?)`

hash
5�?_Y>(+@)14-�1B(

#
8�57*+-

co;�14R�,.(+[U-�cq5�?b8�3)-7148�(+?)c�(+=>cq5�@)8�R�@)8D-�(+Y>3_8�;�a_-7(pR�(+Y>g¦-�8D;�1B14-�?)8D5�=
=>-�Y>-�;.kU-�cqc�@)=>;�?S`d(2:�;�,.-08�=>(+?)14:�-�=>TX'D3);.1B:<-�( 8	@S=�-7;.198�@)=>?)-�cq5�:�:)*+[
co-�:<(+@S,�84T

\ LV[U?S5�?)[Ua_5�@)1B60;.8�3_8	3S-
?
Y�5�a_a_(+?)cÆT ^ ND=>;.?)8�193)-�,.Rn;.?):�5�=>a_(+8	;.5�?

( *+5�@)8 ½>¾ î_î_º�¿)¶v� ½>¾ î_î_º�¿)¶M;.1B(pkU( ,�;.c
ftp

Y>5�a_a_(+?)cÆTXGQ:)[U5�@_c�5
?S5�8D14R�-�Y>;�:�[ ½>¾ îbî_º�¿)¶¡s

ftp
R�=>;.?)8�19(2,.;�148D5�:)kU( ,�;.cnY>5�a_a_(+?)c�1UT

i -�8�195�=A14-�8�19;.c�,.-08�;.ab-�=K5�?b8�3)-0=>-�a_5�8�-014;.c�-�T
L¡[U?)5�?)[Ua_5�@)1B60;.8�3_8�3)-

binary
Y�5�a_a_(+?)cÆTXLV-�8�1B8	3S-0:�;�,.-78	=>(+?S1�:�-�=

8�[UR�-78	57*+;.?)(+=>[ØT
HK3)(+?)`U-�1B8�3)-7605�=>g;.?)`Fc�;�=>-�Y>8�5�=>[d5�?_8�3)-7,�5�Y>(+,¦3)5�148D8�5BÓ�¶)´�µ�w+Ó�¶)´�µm;.19(
kU( ,�;.cq605�=>g;.?)`Fc�;�=>-�Y>8�5�=>[d5�?_8�3)-7,�5�Y>(+,3S5�148�TXGQ:)[U5�@_c�50?S5�8D14R�-�Y>;�:�[
Ó�¶)´�µIs 8�3)-0@S14-�=�w 1B3)5�a_-0c�;.=>-�Y>8�5�=�[F;.19@)14-�cq*+[Fc�-�:<(+@S,�84T
¯K-�8�=�;.-�kU-�1B(p,.;.148	;.?)`F5�:)8�3)-7?)(+a_-�195�:)( ,�,:�;.,�-�1B;�?_c�;.=>-�Y>8	5�=>[�µ>¶)´�µA��µ>¶)´�µ
;.19(2kU(+,.;.cn675�=>g;�?S`dc�;.=>-�Y>8	5�=>[F5�?b8�3)-7=>-�ab5�8�-73)5�1484Tm'D3S-0Y>5�a_ab( ?)c
Ro@)8�198�3)-7,�;.148�;�?)`F;.?)8�50:�;.,�-mÓ Ò ´�Ó<Ôm5�?_8�3)-7,.5�Y�( ,3)5�1484TXGQ:)[U5�@_c�57?)5�8
14R�-�Y>;.:�[7µ>¶)´�µIs

ls
,.;�148�198�3)-7605�=>g;.?)`Fc�;�=>-�Y>8�5�=>[ØTXGQ:)[U5�@_c�57?)5�8D14R�-�Y>;.:�[

Ó Ò ´<Ó�Ô�s+8	3S-0,.;�148�;.?)`d;.19co;�14R�,.(+[U-�cq5�?b8�3)-7148	( ?)c�(+=>cq5�@)8�R�@)8Dc�-�kU;.Y>-�s
673);.Y>3_;�1B@)14@)(+,.,�[F[U5�@)=K8�-�=>ab;.?)(+,�TX'D3)-7c�-�:�(+@),.8D,.;�148�;.?)`F:<5�=>a_(+8
=>-�14-�a_*+,.-�198�3)-7143)5�=>8D:�5�=>ab( 8D5�:)8�3)-

ls\Q]�^ Y>5�a_a_(+?)cÆT
Î7-�:�;�?)-�1B(2a_(+Y>=�5�TXL¡@)*+14-�Ë+@)-�?S8D,.;�?)-�1B(+=>-7148	5�=>-�cq(+1B8�3)-0a_(+Y>=>5
î_º ½ µ ¾ ·�¿)º�î_ÔUT ® ?)@),.,,.;�?S-0;.?)c�;.Y>(+8�-�198�3)-7-�?)cq5�:)8�3)-7ab( Y�=>5
co-�:<;.?);.8	;.5�?%T
Î7-�,.-�8	-�1B:�;�,.-�195�?_8�3)-7=>-�ab5�8�-73)5�148���-�(+Y>3ðµ Ò ´�Ó<Ôm;.1B8�3)-0?S(+a_-05�:S(p:�;.,�-
5�?_8�3)-7=>-�ab5�8�-73)5�1484T Í 5�@_Y>(+?_14R�-�Y>;.:<[F(+?S[d?)@Sab* -�=A5�:)=>-�a_5�8�-7:<;.,�-
?S(+a_-�1 \ 14-�R�(+=>(+8�-�cn* [d14R�(+Y>-�1 ^ 5�?_8�3)-7Y>5�aba_(+?Scn,.;.?)-�T

glob

hash

help
�NEHG�IJIJK�L7M��

idle
�NVHTZEHG�L7M7V��

image

lcd
� k M7lpO��

ls
�NOHM7lpO��+� k W?l k T��

macdef
IJK�EZOHG�\5L7K�IJT

mdelete
OQW%l k T��NOQW%l k T]x¦è¹è¹è¹�
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J7*+8�(+;�?S19(2c�;.=�-�Y>8�5�=>[d,.;.148	;.?)`F5�:oµ Ò ´�Ó�Ôm(+?)cqR�,�( Y�-�1B;.8D;.?qÓ Ò ´<Ó�ÔA�4µ Ò ´�Ó<Ôm;.1B8	3S-?)( ab-75�:)(2:�;�,.-75�?b8�3)-7=>-�a_5�8	-73)5�148�s+(+?ScFÓ Ò ´<Ó�Ôm;.198�3)-7?)( ab-75�:)(2:�;�,.-
5�?_8�3)-0,.5�Y>(+,3)5�1484TX'D3)-7,.;�148�;.?)`d8�3)( 8D8�3);.19Y>5�a_a_(+?)cqR�=>5�c�@)Y>-�19;.19;.?
,.5�?)`F:<5�=>a_(+8�(+?)cq;.?)Y>,�@Sc�-�19:�;.,�-7?)(+a_- \ 1 ^ s ,�-�?S`U8	3Ss+5�67?)-�=×s+(+Y>Y>-�141R�-�=>a_;.1�14;.5�?)14s+(+?Scn8�3)-7c�(+8�-0( ?)cn8�;.a_-05�:),.(+148Da_5�c�;.:<;.Y>(+8�;.5�?%T Í 5�@üY�( ?
14R�-�Y>;.:<[F(+?)[F?)@)a_*+-�=K5�:)=>-�a_5�8	-7:�;�,.-7?)(+a_-�1 \ 14-�R�(+=>(+8�-�cq*+[d14Ro(+Y>-�1 ^5�?_8�3)-7Y�5�a_a_(+?)cq,.;�?S-�T Í 5�@_a_@)148�1�Ro-�Y�;.:�[7Ó Ò ´<Ó�Ô+T
¯K-�8	=>;.-�kU-�19(2Y>5�R�[F5�:):<;.,.-Bµ Ò ´<Ó�Ôm:<=>5�a°8�3)-7=>-�a_5�8	-73)5�148D(+?ScnR�,.(+Y>-�19;.8D;.?
(2:<;.,.-05�:S8	3S-014(+a_-7?)(+a_-0;.?_8�3)-0675�=>g;.?)`Fc�;�=>-�Y>8�5�=>[d5�?_8�3)-7,�5�Y>(+,
3)5�1484T Í 5�@_Y>(+?_14R�-�Y>;.:<[F(+?)[F?)@)a_*+-�=K5�:)=>-�a_5�8�-0:�;.,�-7?)(+a_-�1
\ 14-�R�(+=>(+8�-�cn* [d14R�(+Y>-�1 ^ 5�?_8�3)-7Y>5�aba_(+?Scn,.;.?)-�T
HK=�-�( 8	-�1B(pc�;.=>-�Y�8�5�=>[dY>(+,.,.-�cFµ>¶)´�µB5�?_8�3)-7=�-�a_5�8�-73)5�1484T
J7*+8�(+;�?S19(2,�;.148�;�?S`d5�:)c�;.=>-�Y>8�5�=�[�µ>¶)´�µ�ÕÏ(+?)cqR�,�( Y�-�1B;.8D;.?qÓ Ò ´<Ó�ÔA�4µ>¶)´<µ�Õ�;.18�3)-7?)(+a_-05�:S(pc�;.=>-�Y>8	5�=>[F5�?_8	3S-0=>-�a_5�8�-03)5�148�s+(+?ScFÓ Ò ´�Ó�Ôm;.198�3)-7?)(+a_-
5�:)(2:�;.,�-75�?_8�3)-7,�5�Y>(+,¦3)5�1484T Í 5�@bY>(+?_14R�-�Y>;.:<[F(+?S[d?)@Sab* -�=A5�:)=>-�a_5�8�-
c�;.=>-�Y>8	5�=>[F?)(+a_-�1 \ 14-�R�(+=>(+8�-�cq*+[d14R�( Y�-�1 ^ 5�?_8�3)-7Y�5�a_a_(+?)cq,.;�?)-�T
'�3)-0:�5�=>ab( 8D5�:)8�3)-0,.;.148	;.?)`F`U-�?)-�=>(+8�-�cn* [d8�3);.19Y>5�a_a_(+?)cn=>-�14-�a_*+,.-�1
8�3)-7143)5�=>8D:�5�=>ab(+8�5�:)8�3)-

ls\Q]�^ Y>5�a_a_(+?)cÆT Í 5�@_a_@)148D14R�-�Y>;.:<[�Ó Ò ´�Ó�ÔlT
LV-�8�1B:<;.,�-78�=�( ?)14:<-�=Kab5�c�-78�50148�=>-�(+arT
LV3S5�601B,�(+148�ab5�c�;.:�;�Y>(+8�;.5�?b8�;.a_-05�:)(2=>-�ab5�8�-7:<;.,.-�T
N�@)8�19(2Y>5�R�[d5�:S:<;.,�-mÓ Ò ´�Ó�Ô�ÕÏ;.?_(p:�;.,�-75�:)8�3)-714(+a_-7?)(+a_-0;.?_8�3)-7605�=>g;.?)`
c�;.=>-�Y>8	5�=>[F5�?b8�3)-7=>-�ab5�8�-73)5�148�T9Ó Ò ´�Ó<ÔX;�1B8�3)-7?)(+a_-75�:)(2:<;.,.-05�?_8�3)-
,.5�Y>(+,3)5�1484T Í 5�@_Y>(+?_14R�-�Y>;�:�[F(+?)[F?)@)a_*+-�=K5�:),.5�Y>(+,:�;.,�-7?)(+a_-�1
\ 14-�R�(+=>(+8�-�cn* [d14R�(+Y>-�1 ^ 5�?_8�3)-7Y>5�aba_(+?Scn,.;.?)-�T

i -�8�19:�;�,.-7;�:)8�3)-7=>-�a_5�8	-7:�;�,.-7;�1B?)-�67-�=A8�3)(+?_8�3)-7,�5�Y>(+,¦:<;.,�-�T

Ê ;�148�198�3)-0Y>5�?)8�-�?)8�195�:)8�3)-7=>-�ab5�8�-0co;�=>-�Y>8�5�=>[ØT

LV-�8�1B5�=A@)?S1�-�8�1B:<;.,.-0?)( ab-7a_(+R�R�;.?)`)TXGQ:)[U5�@_5�ab;.8D(+=>`U@Sab-�?S8	14s+8�3)-
:�;�,.-7?)(+a_-0a_(+RoR�;�?S`da_-�Y>3)(+?);.14a°;.1B@)?)14-�84TXGI:S[U5�@_14R�-�Y�;.:�[
(+=>`U@)a_-�?)8�14s+=>-�a_5�8�-0:�;�,.-0?S(+a_-�19(+=>-0a_(+R�Ro-�cnc�@S=�;.?)`F8�3)-0-�zU-�Y>@)8�;.5�?
5�:
mput

Y>5�a_a_(+?)c�1B(+?)c
put

Y>5�a_a_(+?)c�1B8	3S(+8D67-�=�-7;.141�@S-�cn67;.8	3S5�@)8
(214R�-�Y�;.:�;�-�cq=>-�ab5�8�-78	( =�`U-�8�:<;.,�-7?)(+a_-�TmLV;.a_;�,.(+=>,.[�s ,�5�Y>(+,¦:<;.,�-7?)(+a_-�1
(+=>-7ab( R�R�-�cqc�@)=>;�?S`d8�3)-7-�zU-�Y>@)8�;�5�?_5�:

mget
Y�5�a_a_(+?)co19(+?)c

getY>5�a_a_(+?)c�198�3)( 8D60-�=>-7;�1414@)-�cq67;�8�3)5�@)8�(p14R�-�Y>;.:<;.-�cq,�5�Y>(+,8�(+=>`U-�8D:�;.,�-
?)( ab-�T

mdir
O]W?l k T%�NO]W?l k TQx)è¹è è¹� k W?l k T

mget
O]W?l k T%�NO]W?l k TQxðè è¹è¹�

mkdir
OZM7l5O

mls
OZM7l5OHy��NOZM7l5OQxðè è¹è¹� k W%l k T

mode

modtime
OHTZIJG�U^TH\zW%l k T

mput k W?l k THy�� k W%l k T]xðè è¹è¹�

newer
OZTHIJG�U^TZ\zW?l k T%� k G�EZK k \{W?l k T��

nlist
�NOHTZIJG�U^TH\5MSl5OHTZEHU^G�O]|� k G�EHK k \zW%l k T����

nmap
�Nl5LZX}K�U^U^TZOHL[G�R7U X}K�U^UQTHOHL�
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L¡-�8�195�=A@)?S14-�8	1B8�3)-0:�;.,�-7?)(+a_-7Y>3)(+=>(+Y>8�-�=A8�=>(+?)14,.(+8�;�5�?%TXGQ:)[U5�@_5�a_;.8
( =�`U@Sab-�?S8	14s 8	3S-0:�;�,.-7?)(+a_-0Y>3)( =�( Y�8�-�=K8	=>(+?S14,�(+8�;.5�?_ab-�Y>3)( ?);.1�aÌ;�1
@S?)14-�84TmGQ:)(+=>`U@Sab-�?S8	1B(+=>-014R�-�Y>;.:�;�-�c�s Y�3S(+=>(+Y>8	-�=>1B;�?_=>-�a_5�8�-0:�;�,.-
?S(+a_-�19(+=>-78	=>(+?S14,�(+8�-�cqc�@)=>;.?)`F8	3S-0-�zU-�Y>@)8�;.5�?_5�:

mput
Y>5�a_a_(+?)c�1

( ?)c
put

Y>5�a_a_(+?)c�1B8	3S(+8D67-�=�-7;�1414@S-�cn67;�8�3)5�@S8D(p14R�-�Y>;.:�;�-�cq=>-�ab5�8�-
8�(+=>`U-�8D:�;.,�-7?)(+a_-�TmLV;.a_;�,.(+=>,.[�s+Y>3)( =�( Y�8�-�=>1B;�?_,.5�Y>(+,:�;�,.-7?)(+a_-�19(+=>-
8�=>(+?)14,.(+8�-�cqc�@)=>;�?S`d8�3)-7-�zU-�Y>@)8�;�5�?_5�:

mget
Y>5�a_ab( ?)c�19( ?)c

getY>5�a_a_(+?)c�1B8	3S(+8D67-�=>-0;.141�@S-�cn67;�8�3)5�@S8D(p14Ro-�Y�;.:�;�-�cq,.5�Y�( ,8	( =�`U-�8�:<;.,.-
?S(+a_-�T
J7R�-�?)1B(2Y>5�?)?)-�Y>8�;�5�?_8�5mµ�³ ¾�í ±���µ>³ ¾�í ±�;.1B(pkU( ,�;.cq?)(+a_-�s+(+,.;�( 1�s 5�=
GQ?)8�-�=>?)-�8�(+c�c�=>-�14195�:)(2=>-�a_5�8	-73)5�1484T
L¡-�8�198�3)-0:�;�,.-0Ro=�5�8�-�Y>8�;�5�?_,.-�kU-�,8�5

private
:�5�=A8�3)-7Y>5�?)8�=>5�,Y>3)(+?)?S-�,

( ?)cq:<;.,.-08�=>(+?)14:�-�=>TX'D3);.19Y>5�a_a_(+?)cq;�1B?)5�8�(+kU(+;.,�(+* ,�-75�@)8�14;�c�-75�:)8�3)-
CF?);.8�-�cnL¡8�(+8	-�1B(+?)cqHA( ?)(+c�(VT ® ,.,a_-�1414(+`U-�1B14-�?)8D5�?_8�3)-0Y>5�?)8�=>5�,(+?Sc
co(+8�(pY>3)(+?)?S-�,�1B(+=>-0R�=>5�8�-�Y>8	-�cq*+[F-�?)Y>=>[UR�8�;�5�?%T
L¡-�8�198�3)-0R�=>5�8�-�Y>8�;�5�?_,.-�kU-�,:�5�=A:<;.,.-08�=>(+?)14:�-�=>Tm'�3)-

private 
5�R�8�;�5�?_;.1

?S5�8D(+kU(+;.,.(+*+,.-05�@)8�14;.c�-05�:S8	3S-0CF?);.8	-�cqLV8�(+8�-�1B(+?)cqHA(+?)( c�(VT
'�5�`U`U,.-�198�3)-7148	( 8	@S195�:);�?S8	-�=>(+Y>8�;.kU-0R�=>5�a_R�8�;.?)`)TmïA?S(+*+,.;�?)`FR�=>5�a_R�8�;�?)`
Y>(+@S14-�19(+,.,

mget
s
mput

s+(+?Sc
mdelete

Y>5�aba_(+?Sc�198�50R�=>5�a_R�8D60;.8�3
8�3)-7?)(+a_-�1B5�:)8�3)-0:�;.,�-�1B;.?b8�3)-7605�=>g¦;�?)`Fc�;.=>-�Y>8	5�=>[�TXGI:S[U5�@b=>-�14R�5�?Scn8�5
8�3);.19Ro=�5�a_R�8�60;.8�3b(+?

n
5�=

N
s 8	3S-014R�-�Y>;.:<;.-�cnY>5�a_a_(+?)cq14g;.R�198�3)-7:<;.,.-

[U5�@_14-�,.-�Y>84Tm¯K-�14R�5�?)c�;.?)`F60;.8�3_(+?)[U8�3);.?)`F-�,�14-7Y>(+@)14-�1B8	3S-0:�;.,�-78�50*+-
Ro=�5�Y>-�1414-�cÆTXGQ:)[U5�@)=K=>-�14R�5�?)cq60;.8�3_(+?)[U8�3);.?)`F5�8	3S-�=A8�3)(+?_(

y
s+8�3)-7:�;�,.-

;.1914g¦;�R�Ro-�cÆTmGQ:)R�=>5�a_R�8�;�?S`d;.198�@)=>?)-�cq5�:<:�s+Y>5�a_ab( ?)c�19Ro=�5�Y>-�141B(+,�,
:�;.,�-�1UTXND=>5�a_R�8�;.?)`F;�1B8�@)=>?)-�cq5�?b*+[Fc�-�:�(+@),.8D@S?),�-�141B[U5�@_14R�-�Y>;�:�[F8	3S-
–i

5�R�8	;.5�?_5�?_8�3)-
ftp

Y>5�a_ab( ?)cn,.;.?)-�T
ïKzU-�Y>@)8�-�19( ?

ftp
Y>5�a_a_(+?)c \&Ò ±�¸Æ· ½>¾ î_î_º�¿)¶ ^ 5�?_(214-�Y>5�?)c�(+=>[FY>5�?)8�=�5�,

Y>5�?)?S-�Y>8	;.5�?%T ® ,.,.5�601B14;�a_@),.8�(+?)-�5�@)1BY>5�?)?)-�Y>8�;.5�?b5�:S8	6757=�-�a_5�8�-
ftp14-�=>kU-�=>1B:<5�=K8�=�( ?)14:<-�=>=>;.?)`F:<;.,.-�19*+-�8�67-�-�?_14-�=�kl-�=�1UT

\ LV[U?S5�?)[Ua_5�@)1B60;.8�3_8	3S-
send

Y>5�aba_(+?ScÆT ^ HA5�R�;.-�1AÓ Ò ´<Ó�Ôm;.?)8�5Bµ Ò ´�Ó<Ô7�Ó Ò ´<Ó�Ôm;.198�3)-7?)( ab-75�:)(2:�;�,.-75�?_8	3S-0,.5�Y>(+,3)5�148�s+( ?)cpµ Ò ´�Ó<Ôm;.1B8	3S-0?)( ab-
5�:S(p:�;.,�-75�?_8�3)-0=>-�a_5�8�-03S5�1�84TX'D3S-08�=>(+?)14:�-�=A;.19co5�?)-0;.? ® L¡HAGQG%a_5�c�-
@S?),�-�141B[U5�@_14R�-�Y>;.:<;.-�cq(+?)5�8�3)-�=Kab5�c�- \ :<5�=K-�zU(+a_R�,.-�s+*+;.?)(+=>[ ^ TXGI:S[U5�@5�a_;.8¡µ Ò ´�Ó<Ô�s put Y>5�R�;�-�1AÓ Ò ´�Ó<Ôm;.?)8�57(p:�;.,�-7Y>(+,�,.-�cpÓ Ò ´�Ó<Ôm5�?_8�3)-7=�-�a_5�8�-
3S5�148�TXGQ:)kU-�=>*+5�14-7a_5�c�-0;.195�?Ss+kU(+=>;.5�@)19148�(+8�;.148	;.Y>1 \ ;.?)Y>,�@Sc�;�?S`d8�3)-?S@)a_*+-�=A5�:)* [U8	-�1B8�=>(+?)14:<-�=>=>-�c�s+8�3)-7-�,.(+R�14-�cq8	;.a_-0;.?_14-�Y>5�?)c�14s+(+?)c
8�3)-7-�:<:�-�Y>8�;�kU-7*+(+@)cq=>(+8�- ^ (+=>-0R�=>;.?)8�-�cn8�578	3S-0148�(+?)c�(+=>cq5�@)8�R�@)8Dc�-�kl;�Y>-
673)-�?_8�3)-7:<;.,.-08�=>(+?)14:�-�=A;.19Y>5�a_R�,.-�8�-�T
N�=>;�?)8�1B8	3S-0?)( ab-75�:)8�3)-0675�=>g;.?)`dco;�=>-�Y>8�5�=>[d5�?_8�3)-0=>-�a_5�8�-03)5�1484T

ntrans
�NlpL7EH~7K�OHV*G�R7U^EZ~7K�OHV��

open
OH~7G�VZU

private

protect [clear | safe |
private]

prompt

proxy
W?U X}\5EHG�IJIJK�L7M

put k W?l k T%�FOQW?l k T��

pwd
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\ LV[U?)5�?S[Uab5�@S1B60;.8�3b8�3)-
bye

Y>5�aba_(+?ScÆT ^ HK,�5�14-�1B8	3S-0Y>5�?)?)-�Y>8�;.5�?b8�5
8�3)-7=�-�a_5�8�-03S5�148D(+?)cq-�zU;.8	1B:<=>5�a°8�3)-

ftp
R�=>5�`U=>(+arT

N�(+1414-�1²º�µ×À%Õ7co;�=>-�Y>8�,�[F8�508�3)-0=>-�a_5�8�-03S5�1�8�s+67;�8�3)5�@S8DR�(+=>14;.?)`d;.8D5�?_8�3)-
,.5�Y>(+,3)5�1484TX'D3);.1B,�-�8�1B[U5�@_@)14-

ftp
Y>5�a_a_(+?)c�198�3)(+8�(+=>-

;.a_R�,�-�a_-�?)8�-�cq*+[d8�3)-7=>-�ab5�8�-73)5�148D*+@)8�?)5�8D*+[F8�3)-0,.5�Y>(+,3)5�1484Tm'�5
5�*+8�(+;.?_8	3S-0,.;.148D5�:

ftp
Y>5�aba_(+?Sc�198�3)(+8D8�3)-7=�-�a_5�8�-03S5�148D14@)R�R�5�=>8�14s

@)14-78�3)-
remotehelp

Y�5�a_a_(+?)cÆT
'�5�`U`U,.-�198�3)-7@)14-75�:)=>(+6fG�OPJf5�?_60=>;.8�-�j<8�5�j�c�;�14gt(+?Scn=>-�(+c�j�:�=>5�abj�c�;.14g
:�@)?)Y>8�;�5�?S1UTXCF14@)(+,.,�[�s+8�3)-714[U148�-�a°5�kU-�=>3)-�(+cq;.19,.5�60-�=K603S-�?b=>(+6ÜG<OPJ
;.19@S1�-�c�Tm'�3)-7c�-�:<( @),�8�;.198�3)(+8�=>(+6fG�OxJÜ;�1B-�?)(+*+,.-�cÆT

\ LV[U?)5�?S[Uab5�@S1967;.8	3_8�3)-
get

Y>5�aba_(+?ScÆT ^ HA5�R�;.-�1²µ Ò ´�Ó<Ôm;.?)8�5BÓ Ò ´<Ó�ÔA�µ Ò ´<Ó�Ôm;�1B8�3)-7?)(+a_-05�:S(2:<;.,�-75�?_8�3)-7=�-�a_5�8�-73)5�148�s+(+?)cpÓ Ò ´�Ó<ÔX;�1B8�3)-?)( ab-75�:)(2:�;�,.-75�?_8	3S-0,.5�Y>(+,3)5�1484TX'D3S-08�=>(+?)14:�-�=A;.1Bc�5�?)-7;�? ® LVHAGQGa_5�c�-7@)?),.-�1419[U5�@_14R�-�Y>;.:<[F(+?)5�8�3)-�=Ka_5�c�- \ :�5�=A-�zU(+a_R�,.-�s+*+;.?)(+=>[ ^ TXGQ:[U5�@_c�57?)5�8D14R�-�Y>;.:<[�Ó Ò ´�Ó�Ôßs recv Y>5�R�;.-�1²µ Ò ´�Ó�Ôm;�?)8�57(2?)-�6f:�;�,.-7Y�( ,�,.-�c
µ Ò ´<Ó�Ôm5�?_8	3S-0,.5�Y>(+,3)5�1484TXGQ:)[U5�@_c�57?)5�8D14R�-�Y>;.:<[F-�;.8�3)-�=A:�;.,�-7?)(+a_-�s
recv

R�=>5�abRo8	1B:<5�=K*+5�8�3_8	3S-0=>-�a_5�8	-7(+?)cq,.5�Y>(+,:<;.,.-0?)( ab-�1UTXGQ:
kU-�=>*+5�14-7ab5�co-0;.195�? \ 14-�-08�3)-7Y�5�a_a_(+?)c

verbose
;.?_8	3S;�1B,.;�148 ^ skU(+=>;.5�@)1B148	(+8�;.148�;�Y>14s+;.?)Y>,.@)c�;.?)`d8�3)-7?)@)a_*+-�=K5�:)*+[U8�-�1B8	=>(+?S1�:�-�=>=>-�c�s+8�3)-

-�,.(+R�14-�cq8	;.a_-0;.?_14-�Y>5�?)c�14s+(+?)cq8�3)-7-�:<:�-�Y>8	;.kU-7*+(+@)cq=>(+8�-�s+(+=>-014-�?)8�8�5
8�3)-7148	(+?Sc�(+=>cn5�@S8	Ro@)8Dc�-�kU;.Y>-0673)-�?_8�3)-0:�;.,�-78	=>(+?S14:<-�=K;�1BY�5�a_R�,.-�8�-�T
\�h [Fc�-�:�(+@),.8	s 8	3S-0148�(+?)c�(+=>cq5�@)8�R�@)8�c�-�kU;.Y�-7;.19@)14@)( ,�,.[F[U5�@)=
8�-�=>a_;�?)( ,	T ^
i -�8�19:�;�,.-0=>-�148�(+=>8�;�?S`d(+8�8�3)-0-�?Scn5�:)8�3)-7,.5�Y�( ,:<;.,.-�T
¯K-�?)(+a_-�198�3)-7:�;�,.- Ò µ ¾ î 5�?_8�3)-0=>-�a_5�8�-03S5�148D8�508�3)-7:<;.,.-B± ¾ T
HK,�-�(+=>1B8�3)-0=>-�R�,.[FË+@)-�@)-�T
¯K-�1�8�(+=>8�1B8	3S-0:�;�,.-08�=>(+?)14:�-�=A( 8���»�±PÔ ½>¾�ñ ¿)±1�
Î7;�14R�,.(+[U1B3)-�,.Rn;.?):�5�=>a_(+8�;�5�?_(+*+5�@)8 ½>¾ î_îbº�¿S¶M(+19;.8D;.19;�a_R�,.-�a_-�?)8�-�c
5�?_8�3)-0=>-�a_5�8�-03S5�148�� ½>¾ î_î_º�¿)¶�ab@S1�8�*+-0(2kU(+,.;.cnY>5�a_a_(+?)cq5�?b8�3)-
=>-�a_5�8�-03)5�1484TXGI:)[U5�@_5�a_;.8 ½>¾ îbî_º�¿S¶Vs

help
c�;.14R�,.(+[U19( ,�,8�3)-

ftpY>5�a_a_(+?)c�198�3)(+8�8	3S-0=>-�a_5�8	-73)5�148D=>-�Y>5�`U?);.uß-�1UT
Î7-�,�-�8�-�19c�;.=>-�Y>8	5�=>[7µ>¶)´�µA��µ>¶)´�µm;�1B(pkU(+,.;.cnc�;.=>-�Y>8	5�=>[F5�?b8�3)-7=�-�a_5�8�-
3)5�1484T
LV3S5�601B8�3)-0148�(+8�@)1B5�:)8�3)-7=�-�a_5�8�-7ab( Y�3S;�?)-�T

quit

quote
K�OQPSy�K�O]Pmx������

rawbuf

recv
O]W?l k T%� k W?l k T��

reget
OZTHIJG�U^TZ\zW?l k T%� k G�EZK k \{W?l k T��

rename
� W?OZG�Ip���FU^G��

reset

restart � |�U^TZEHG�R7L7U

rhelp
�NEHG�IJIJK�LSM��

rmdir
OZM7l5O

rstatus



� �����x�����D�����¡ Q¢�£X¤¦¥���¢Q§ ¥�¨¡©�ª «�� {l|I}�~+������|Q|I��~+�K�)�������D�������7����~Ï�m�����P�M�����

¬�������	��
�������	������������������ ��!#"�"	$%$#�&"

¯K-�Y>-�;�kU-7@)?);.Ë+@)-�TXN�=>5�kU;�c�-�1B(2@)?S;�Ë+@S-0:�;.,�-7?)(+a_-7673)-�?_(2:<;.,.-067;.8	3
8�3)-714(+a_-0?S(+a_-0(+1B8�3)-08�(+=>`U-�8�,�5�Y>(+,:�;.,�-7:�5�=A(

get
5�=

mgetY>5�a_a_(+?)cq(+,.=�-�( c�[d-�zU;.148�1#T ® .1
;�1B(+R�R�-�?Sc�-�cn8�578�3)-0?S(+a_-�s+@)?),.-�141

8�3);.1Bab( 8	Y>3)-�1B(+?)5�8�3)-�=K-�zU;�148�;.?)`F:<;.,.-�Tm'�3)-7R�=>5�Y�-�141BY>5�?)8�;�?S@)-�19@)Rq8�5
.99

��(+8D8�3)(+8�R�5�;.?)8�s+(+?_-�=�=>5�=Kab-�1414( `U-0(+R�Ro-�(+=>1�s (+?)cq8	3S-08�=>(+?)14:�-�=
co5�-�19?)5�8�5�Y�Y>@)=>TX'�3);�1B:�(+Y>;�,.;.8	[F;.198�@)=>?)-�cq5�:�:)*+[Fc�-�:�(+@),.8�T
L¡-�8�198�3)-0:�;�,.-0Ro=�5�8�-�Y>8�;�5�?_,.-�kU-�,8�5

safe
:<5�=K8�3)-7Y�5�?S8	=>5�,¦Y>3)(+?)?)-�,¦(+?)c

:�;.,�-78�=>(+?)14:�-�=>T ® ,.,a_-�1414(+`U-�1914-�?S8D5�?_8�3)-0Y>5�?S8	=>5�,( ?)cqc�(+8�(2Y�3S(+?)?)-�,.1
( =�-7R�=�5�8�-�Y>8�-�cn*+[dY>=>[UR�8�5�`U=>(+R�3S;�YAY>3)-�Y>g14@)arT

\ LV[U?S5�?)[Ua_5�@)1B60;.8�3_8	3S-
put

Y>5�a_ab( ?)cÆT ^ HK5�R�;�-�1AÓ Ò ´�Ó<Ôm;.?)8�5mµ Ò ´�Ó<Ô7��Ó Ò ´�Ó�Ô;.1B8	3S-0?S(+a_-05�:)(2:�;.,�-75�?_8�3)-0,.5�Y>(+,3S5�148	s (+?)cpµ Ò ´�Ó�Ôm;�1B8�3)-7?)(+a_-05�:S(
:�;.,�-75�?_8	3S-0=>-�a_5�8�-03)5�1484TX'D3)-78�=>(+?)14:�-�=A;.19c�5�?S-0;.? ® LVHKGIG�a_5�c�-
@S?),�-�141B(+?)5�8�3)-�=Ka_5�c�- \ :�5�=A-�zU( abR�,.-�s+* ;�?)( =�[ ^ 60( 1914R�-�Y>;.:<;.-�cÆTXGQ:)[U5�@5�a_;.8¡µ Ò ´<Ó�Ôßs send Y>5�R�;.-�1²Ó Ò ´<Ó�Ôm;.?)8�50(2:�;�,.-7Y�( ,�,.-�cpÓ Ò ´<Ó�Ôm5�?_8�3)-0=>-�a_5�8�-
3S5�148�TXGQ:)kU-�=>*+5�14-7a_5�c�-0;.195�?Ss+kU(+=>;.5�@)19148�(+8�;.148	;.Y>1 \ ;.?)Y>,�@Sc�;�?S`d8�3)-?S@)a_*+-�=A5�:)* [U8	-�1B8�=>(+?)14:<-�=>=>-�c�s+8�3)-7-�,.(+R�14-�cq8	;.a_-0;.?_14-�Y>5�?)c�14s+(+?)c
8�3)-7-�:<:�-�Y>8�;�kU-7*+(+@)cq=>(+8�- ^ (+=>-0R�=>;.?)8�-�cn8�578	3S-0148�(+?)c�(+=>cq5�@)8�R�@)8Dc�-�kl;�Y>-
673)-�?_8�3)-7:<;.,.-08�=>(+?)14:�-�=A;.19Y>5�a_R�,.-�8�-�T
'�5�`U`U,.-�1B8�3)-0@S14-05�:S8	3S-

PORT
R�=>5�8	5�Y>5�,Y>5�a_a_(+?)cq:<5�=A-�( Y�3_c�(+8�(

Y>5�?)?S-�Y>8	;.5�?%T
'�5�`U`U,.-�1Bc�;�14Ro,�(+[F5�:)Y>5�R�[F*+@):�:�-�=A(+?)cq145�Y>g-�8�*+@):�:<-�=K14;�u�;.?)`
;.?):�5�=>a_(+8	;.5�?_c�@)=>;.?)`F(28�=�( ?)14:<-�=>TXÎ7-�:<( @),�8�;�1B?)57c�;.14R�,�( [d5�:
;.?):�5�=>a_(+8	;.5�?%T
L¡-�?)c�1²º�µ×À ñ î_Ô>¿)± í 8�508�3)-7=>-�ab5�8�-

ftp
14-�=>kU-�=K(+19(+=>`U@Sab-�?S8	1B8�50(+?

ftp site
Y>5�a_a_(+?)cÆTXGQ?_=�-�8�@)=>?)s 5�?)-

ftp
=>-�R�,.[dY>5�c�-0;.19-�zUR�-�Y>8�-�cÆT

L¡3)5�67198�3)-71�;.u�-75�:)8�3)-0=>-�a_5�8�-0:�;.,�-�T
L¡-�8�198�3)-7145�Y>g-�8D*+@S:<:�-�=A14;.u�-�TX'D3);.1Bg-�=>?)-�,*+@S:<:�-�=A;.1B@)14-�cn:�5�=Kc�(+8�(
8�=>(+?)14:�-�=A5�?_8�3)-7c�(+8�(2145�Y�g¦-�8�T

ftp
(+@)8�5�a_(+8�;�Y>(+,.,.[dY>3)5�5�14-�1B(p145�Y>g-�8

* @):<:�-�=K14;�u�-��Ø3)5�67-�kU-�=×s+[U5�@_Y�( ?b( ,�8�-�=A8�3)-714-�,.-�Y�8�;.5�?%T
sockbuf

8�(+g-�1
( ?b5�Ro8	;.5�?)(+,¦(+=>`U@)a_-�?)84T ® ?_(+=>`U@)a_-�?)8�5�:

off
8�@)=>?)1B5�:<:S1�5�Y>g¦-�8

* @):<:�-�=K14;�u�;.?)`F(+?)cq8�3)-7*+@):�:�-�=Ac�-�:�(+@),.8�1B8	578�3)-7g-�=>?)-�,.w 1Bc�-�:�(+@),.8
145�Y>g-�8�*+@):�:�-�=A14;.u�-�T ® ?_(+=>`U@)a_-�?)8�5�:

auto
=�-�8�@)=>?S19*+@S:<:�-�=A14;.u�;.?)`F8	5

( @)8�5�ab( 8	;.Y�T ® ?S@)a_-�=�;.YK(+=>`U@)a_-�?)8D14-�8�198�3)-7*+@):�:�-�=A8�508�3)(+8�14;�u�-�TX'D3)-
,.-�8�8�-�=

K
5�=

k 
Y>(+?_:<5�,.,.5�6f(2?)@)a_-�=>;�YK*+@):�:�-�=A14;.u�-08�5714R�-�Y>;�:�[F(

a_@),.8�;.R�,�-75�: ] ì+/+Ù¡TmÇZ;.8�3)5�@)8D( ?b( =�`l@)a_-�?)8�s
sockbuf

143)5�67198�3)-
Y>@)=>=>-�?)8�145�Y>g-�8D*+@S:<:�-�=>;�?S`)Tm'�3)-7c�-�:<( @),�8�14-�8�8	;.?)`F;.1

auto
T

runique

safe

send k W%l k T��NOQW%l k T��

sendport

showbuf

site
K�O]P7R7IJTZL7U^V

size 
OHTZIJG�U^TH\{W?l k T

sockbuf
�NK�OQPSR7IJTHL7Ux�
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LV3S5�601B8�3)-7Y�@S=�=>-�?S8DY>5�?)?)-�Y>8�;�5�?_148�(+8�@)14s+8�=>(+?)14:�-�=Aa_5�c�-�s+a_-�1414(+`U-�14s
(+?Scn8�3)-714-�8�8	;.?)`U1B:<5�=

hash
s
bell

s+( ?)cq5�8	3S-�=A5�R�8�;.5�?)195�:S8	3S-0Y>@)=>=>-�?)8
ftp

1�-�1414;.5�?%T
LV-�8�1B8	3S-0:�;�,.-78	=>(+?S14:<-�=K148	=>@)Y>8�@)=>-78	5 í ±xµ ñU½ ±P·�¿)º�î_ÔUT h [Fc�-�:�(+@),.8�s+:<;.,.-148�=>@)Y>8�@)=>-0;.19@S1�-�c�TmHK@)=>=>-�?)8�,�[�s+5�?),.[d8�3)-7c�-�:�(+@),.8D;.1914@)R�Ro5�=�8�-�cÆT
LV-�?Scq@)?);.Ë+@)-�TXND=>5�kU;.c�-�1B(2@)?);.Ë+@)-7:�;�,.-7?)(+a_-7603)-�?_(2:�;�,.-760;.8�3_(
?)( ab-7-�Ë+@)(+,¦8	578�3)-08�(+=>`U-�8�=�-�a_5�8�-0:�;.,�-7?)(+a_-7:<5�=K(

put
5�=

mputY>5�a_a_(+?)cn( ,�=>-�(+c�[F-�zU;.1�8�1UT ® .1
;.1B(+R�R�-�?)c�-�cq8�578	3S-0?)( ab-�s+@S?),.-�1�1

8�3);.19a_(+8�Y>3)-�1B(+?)5�8�3)-�=A-�zU;.148�;.?)`d:�;.,�-�TX'D3S-0R�=>5�Y>-�141BY�5�?S8	;.?)@)-�1B@)Rq8�5
.99

�Ø(+8D8�3)(+8�R�5�;�?S8	s+( ?b-�=>=>5�=Aa_-�1414(+`U-7(+R�R�-�(+=>14s+(+?Scn8�3)-78�=>(+?)14:<-�=
c�5�-�1B?)5�8D5�Y>Y>@)=>TX'D3);.1B:<(+Y>;.,.;�8�[F;�1B5�:�:)*+[Fc�-�:�(+@),.8�T
LV3S5�60198�3)-7=�-�a_5�8�-014[U148�-�a°8�[UR�-�T
LV-�8�1B8	3S-0:�;�,.-08�=>(+?)14:�-�=A8�[UR�-08�578	3S-08�[UR�-0?S-�-�c�-�cn8�508�(+,.gt8	57'DïKEdï�e
a_(+Y>3);.?)-�1UT
'�5�`U`U,.-�19R�( Y�g¦-�8D8�=>(+Y>;�?)`STm'D3S-0c�-�:�(+@),.8D14-�8�8�;�?S`d;.195�:�:QT
LV-�8�1B8	3S-0:�;�,.-08�=>(+?)14:�-�=A8�[UR�-78�5B±�»�¸ÆÔ>·<¿Sº�îbÔlTXGQ:o±�»�¸ÆÔ>·<¿)ºoîbÔB;.19?S5�8
14R�-�Y>;.:<;.-�c�s+8�3)-0Y>@S=�=>-�?)8�8	[URo-0;.19R�=>;.?)8�-�cÆT
� (+,.;.cn8�[UR�-�1B(+=>-

tenex
s

binary
s (+?)c

ascii
�
ascii

;.198�3)-7c�-�:�(+@),.84T

i -�8�19(+?)cq14-�8�1
umask

8	5mî_º í�� 5�?b8�3)-7=>-�a_5�8	-714;�c�-�T
GQ?);.8�;�(+8�-�1B8	3S-0,.5�`U;�?_R�=>5�Y>-�14195�?_8�3)-7=�-�a_5�8�-73)5�148��4Ó ¾ À)´�¿���¿)º�î_Ôm;.19(
kU(+,.;.cn,.5�`U;.?b?S(+a_-05�?_(2=>-�ab5�8�-73)5�1484Tm'�3)-

ftp
Ro=�5�`U=>(+a°R�=>5�a_R�8�1

[U5�@_:<5�=K[U5�@)=AR�( 1414605�=>cq8	57Y>5�abRo,�-�8�-08�3)-7,.5�`U;�?_R�=>5�Y>-�141UT
'�5�`U`U,.-�19kU-�=>*+5�14-7a_5�c�-�TXÇ 3S-�?bkU-�=>*+5�14-7a_5�c�-0;.1B5�?)s+(+,.,=>-�14R�5�?)14-�1
:�=>5�a°8�3)-

ftp
14-�=>kU-�=A(+=>-7c�;.1�Ro,�(+[U-�cq5�?_[U5�@)=A148�(+?)co(+=>cn5�@)8�R�@)8

c�-�kU;.Y>-�T
� -�=>*+5�14-7a_5�c�-0;.1B8	@S=�?S-�cn5�?_*+[Fc�-�:�(+@),.8�T

i -�8�195�=A14-�8�1B8	3S-0kU(+,.@)-7:<5�=K8�3)-0'�HANZ67;�?Sc�5�6f143);.:<8�5�R�8	;.5�?_8�50*+-7@)14-�c
5�?_c�(+8�(2Y>5�?)?)-�Y>8�;�5�?S1UTmGQ:)?S50(+=>`U@)a_-�?)8�;�1B14R�-�Y>;.:<;.-�c�s+8�3);.195�Ro8	;.5�?
=>-�R�5�=>8�198�3)-7Y>@)=>=>-�?)8DkU(+,.@)-�TXGQ:���º�Ó ñ Ôm;�1 offs+8�3)-75�R�8�;�5�?_;.19c�;.14(+*+,.-�c��
;.:���º�Ó ñ Ôm;.1 ons+8�3)-75�R�8�;�5�?_;.19-�?S(+*+,.-�cn67;.8	3_(2kU(+,.@)-75�:)Ù���;.:���ºoÓ ñ Ôm;.1(+?_;.?)8�-�`U-�=AkU( ,�@)-7*+-�8�67-�-�?bì2(+?)c ] Ù s+8�3)-0'�HANZ67;�?Sc�5�6f143);.:<8�5�R�8�;�5�?
;.19-�?S(+*+,.-�cn67;.8	3_8�3)(+8�kU(+,.@)-�T h -�Y>(+@)14-78�3)-7Y�,.;.-�?)8D14;.c�-75�:)(+? ftp(+,.67(+[U19R�-�=>:�5�=>ab1B(2R�(+1414;�kU-75�R�8�;�5�?_5�R�-�=>(+8�;.5�?)s+[U5�@_c�50?S5�8D3)(+kU-78�5
c�;.14(+*+,.-08�3)-714-�?)c�;.?)`F5�:)8�3)-7'DHANZ67;.?)c�5�6f143);.:�8D5�R�8�;.5�?%TXGI:S8	3S-
;.?)Y>5�a_;�?)`

SYN
R�(+Y>g-�8�c�5�-�19?)5�8�Y>5�?)8�(+;�?_8�3)-75�R�8�;�5�?Ss+?)5�?)-760;.,.,*+-

14-�?)8�;�?_8�3)-
SYN,ACK

R�(+Y>g-�8�s+=>-�`U(+=>c�,.-�14195�:)673)-�8�3)-�=K8	3S-
(+R�Ro,�;.Y>(+8�;�5�?_3)(+1B-�?)(+*+,.-�cq8	3S-05�R�8�;.5�?%T

status

struct
�NVHUQOHR7EHUQ\5L7K�IJT��

sunique

system

tenex

trace

type
�NU)|%XDT]n�L7K�IJT��

umask
IJK�VH�

user k G%P7lpL7Y�L7K�IJT

verbose

winshift
�N��K k R7T��
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'�3)-
tftp

@)8�;.,�;.8�[d;.19(2kU-�=>[d,.;.ab;.8�-�cn:�;.,�-7(+Y>Y>-�1�1Ba_-�Y�3S(+?);.14a T
h -�Y>(+@)14-08�3);.19@S8	;.,.;�8�[FR�5�14-�19(214-�Y>@)=>;�8�[F8	3S=�-�( 8D8�508�3)-014[U148�-�a_s+8�3)-
14[U148�-�a°( c�ab;.?);.148�=>(+8	5�=Ka_;�`U3)8�Y>3)5�5�14-08�508�@)=>?_;�8�5�:<:QTmHK5�?)8�(+Y>8D[U5�@)=
14[U148�-�a°(+coab;.?);.148�=�( 8	5�=K:<5�=K;�?):�5�=>a_(+8�;�5�?_(+*+5�@)8�8	3S-0(+kU(+;.,.(+*+;.,�;.8�[d5�:
( ?)cq(+Y>Y�-�141BR�-�=>a_;�1414;.5�?)1B:<5�=

tftp
TXWD5�,.,�5�67;�?S`d;.19( ?b-�zU( abRo,�-75�:

tftp
@S14-�T

$ tftp
tftp> connect chemistry
tftp> get /usr/bonnie/courses
Received 214 bytes in 0 seconds.  
tftp> quit
$

W�5�=Aa_5�=�-7;.?):�5�=�a_(+8�;.5�?)s+14-�-78	3S-
tftp\Q]�hA^ a_(+?_R�(+`U-�T

ÚÜÛ¡ÝßÞtàâáUãtä
tftpå álÝßæ>Ýßálç

��è�(
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'�(*),+.-�/0/�-�1,203*465*7�2�/0207	20)�8:9 ;�),9=<>9=20/09=?=/0)@+�-�;BAC-�DEDE5*3*20AC9=7	203*469=AC;C-�8F8:9
'�GBHJILKMHN3*)�7�1,-�;COQP
• mailRTSVU 9=3*W mailxRMS�U
'Q(*)

mail
9=3*W

mailx
5*7�20/�207�2�)�8X/0)�7QY>-�5Z8F)�3[W\9=3[W\;C)�AC)�20<>)@DE9=20/	]

^_(*)�3EY>-�5E8F)�3*W`DZ9 2�/0a
mailx

)�3[9=?=/0)�8:Y>-�5E7�-@)�W�207�a=;C)�<>2�)�1ba=9=3[W
c )�;C+.-�;CDd-�7�(*)�;eDZ-�Wf2�+�20A�9 7	20-�3*8X7	-,7�(*)@DE)�8F8F9=4>),9=8:Y>-�5E)�3*7�)�;B207F]
^_(*)�3EY>-�5E;�)�9 W\DE9=20/0a=?=-�7�(

mail
9=3[W

mailx
/�)�7�Y>-�5E8F9=<>)�a

W�)�/�)�7�)�a=9=3[W\;C)�8 c -�3*W`7�-@DE)�8F8F9=4>)�8>]
• talkRTSVgBU
'Q(*)

talk
5[7	20/02�7�Y6)�3*9=?=/0)�8:Y>-�5E7�-,A�-�DEDE5*3*20AC9=7�)@1,207	(E9=3*-�7�(*)�;

5*8F)�;C]h'Q(*208:5*7�20/02�7�Y6A�- c 2�)�8X/�203*)�8X+.;C-�DdY>-�5[;B7�)�;CDZ203*9=/7�-,7�(*9=7Q-�+*7�(*)
-�7	([)�;B5[8�)�;C]

'�(*),+.-�/0/0-�1@203*468F5*?=8F)�AC7�2�-�3*8X)�i c /09=203E(*-�1j7�-@5[8�),7�(*)�8F),'QGBHJILKMH
5[7	20/02�7�20)�8>]

'�(*208:8F5*? 8�)�AC7�20-�3E)�i c /�9 2�3*8X(*-�1j7�-,8F)�3*W`DE9=2�/JDZ)�8F8F9=4k)�8:9=3*W`(*-�1l7	-
;C)�AC)�20<>) R -�;B;C)�9=W U DZ9 2�/DE)�8F8F9=4>)�8>]h'Q(*)

mail
9=3*W

mailx
5*7�2�/0207�2�)�8

9 ;�),5*8F)�W`+�-�;B?=-�7�(E8F)�3*W�203*469=3*W`;C)�AC)�2�<>203*4*]
mon*prqtsvu�-�;BDE-�;C)@203*+�-�;CDZ9 7	20-�3E9=?=-�5*7

mail
9=3[W

mailx
20+*Y>-�5

([9=<>)@9ow6xyKMGBz,{}|�~Q{}8FY>8F7	)�D�-�;B9�'*;C5*8F7�)�W\w6xyKMGez@{}8FY>8F7	)�DEa
8F)�),8F5*?=8F)�AC7�20-�3E��] �=a c 9=4>) S�S�� ]

x6-�7�)@7�(*9 7QY>-�5EA�9 3*3*-�7Q7�;C5*8F7QDE9=20/� � u�;C-�DZ��/�203*)�8>]�'�(*)@DE9=20/8FY>8F7�)�D
208:Wf)�8F2�4>3*)�W`7�-@W�)�/020<>)�;BDE9=20/1@-�;C/0W�1,2�W�),9=AC;C-�8F8:9o(*5*4>)@AC-�/0/0)�A�7�20-�3E-�+
8FY>8F7�)�DE8:7�(*9 7QAC9=3*3*-�7�?=),7	;C5*8F7�)�Wt]hKM3EDE-�8�7�AC9=8F)�8Fa=Y>-�5EAC9=3EA�-�5[3*7Q-�3
7�(*),DE9=20/Y>-�5E;C)�A�)�20<>),7	-,?=),+.;C-�D�7	([) c )�;C8F-�3E1,(*-�8F)@3*9 DZ),208:203E7	([)
([)�9=W�)�;�a=?=5*7�7	([2�8X2�8X3*-�7Q4>5*9=;C9=3[7	)�)�W�]�KM7Q208:;C)�/09=7�2�<>)�/0Y68�20D c /0)@7�-+�-�;C4>),DZ9 2�/1,(*)�3E207Q208:8F)�3[7Q9=AC;C-�8F8:7�(*),3*)�7�1@-�;CO�]%�Q-�5�8F(*-�5*/0W
9 /�1,9=Y>8:<k)�;�20+�Yy7�(*;C-�5*4>(E9=3E9=/07�)�;�3[9=7�2�<>),AC-�DZDE5*3[2�AC9=7�20-�3ZDE)�7�(*-�W`7�(*)
8F-�5[;�AC),9=3*W`AC-�3*7�)�i>7Q-�+*9 3*Yy8F)�3*8F207�20<>)@DE9=20/DE)�8F8F9=4>)�]

�l���������>���
mail� ���

mailx � �k�F���F�k���e�
���.�
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'�-,8F)�3*W`DZ9 2�/J7	-,9o5*8F)�;B-�3EY>-�5[;B/0-�AC9=/(*-�8F7�a=5*8F),7�(*),+.-�/0/0-�1@203*4
+�-�;CDZ9 7	8>P

mail Ì.ÍrÎ[Ï.Ð*Ñ�Ð[Ò�ÓEÔ
mailx Ì�ÍrÎ*Ï�Ð*Ñ�Ð*Ò�ÓEÔ

Ì�ÍrÎ*Ï.Ð[Ñ�Ð*Ò�ÓEÔ Õ 9=/02�W`/0-�4>2�3E3*9=DE),-�3E7	([)@/0-�AC9=/(*-�8F7
^_(*)�3E8F)�3*W�203*46DE9=20/7�-@9o5*8F)�;e-�3E7	([)@3[)�7	1,-�;COa=Y>-�5EAC9=3E8 c )�AC20+.Y67�(*)3*)�7�1,-�;COÖ9 W�W�;C)�8F8:?=Y69=W�W�203*469=3E9=7�×.8F204>3 R�Ø:U 9=3*W`7�(*)@;C)�DE-�7�)@([-�8F7
3*9 DZ),7�- Ì�ÍrÎ*Ï.Ð[Ñ�Ð*Ò�ÓEÔ ]b�Q-�5EAC9=3E8 c )�AC2�+�Y6DZ-�;C),7�(*9=3E-�3*),9=W�W�;C)�8F8F)�)
+�-�;B7�(*),8F9=DE)@DE)�8F8F9=4>)@? Yy8F) c 9=;C9=7�203*467	([)@3*)�7�1,-�;COÖ9 W�W�;C)�8F8�)�8X1,2�7�(
9o8 c 9=AC)�]hwy8F),7�(*)@+�-�/0/�-�1,203*4y+�-�;CDE9=7FP

mail Ì�ÍrÎ*Ï.Ð[Ñ�Ð*Ò�ÓEÔ [@ÙCÚ*Í�ÛCÜ ] ]«]Ý]
mailx Ì�ÍrÎ*Ï�Ð*Ñ�Ð*Ò�ÓEÔ [@Ù�Ú[Í�Û�Ü ] ]Ý]«]

Ì�ÍrÎ*Ï.Ð[Ñ�Ð*Ò�ÓEÔ Õ 9=/02�W`/�-�4k2�3E3*9=DE),-�3Z7�(*),;C)�DZ-�7�),(*-�8F7F]

@ÙCÚ*Í�ÛCÜ z@+�+.20AC209=/(*-�8F7�3*9=DE)�a=9=/02�9 8Fa=-�;BKM3*7�)�;C3*)�7
9=W�W�;C)�8F8:-�+*9o;C)�DE-�7�)@(*-�8F7FÞ�20+

@
208:3[-�7Q203*AC/�5[W�)�W�a

mail
9=3[W

mailx
W�-,3*-�7�;�)�AC-�4>3*20ß�),7	([)@(*-�8F7

3*9=DE)�]
à +.7�)�;BY>-�5 c ;C)�8F8

RETURN
a
mailx c ;C-�D c 7�8:Y>-�5E+�-�;B9�DE)�8F8F9=4>)

8F5*?MáC)�AC7F]�âe3*7�)�;B9o/02�3[)@20W�)�3*7�20+.Y>203*467�(*)@8F5[?Má�)�AC7Q-�+[7	([)@DE)�8F8F9=4>)�a=7�(*)�3
4>-,7�-@9o3*)�1j/0203*)@7�-,?=)�4>203Z7�(*),7�)�i>7Q-�+*Y>-�5[;BDE)�8F8F9=4>)�]h'Q(*)

mailAC-�DEDE9=3*W\Wf-�)�8:3*-�7 c ;C-�D c 7Q+�-�;BDE)�8F8F9=4>)@8F5*?ãá�)�AC7FÞ�8F2�D c /0Yy?=)�4>203E7	([)
7�)�i>7Q-�+*Y>-�5[;BDE)�8F8F9=4>)�]�'�-,)�3*W`7�(*),DZ)�8F8F9 4>)�a=4>-@7�-,9o3*)�1j/02�3[)@9=3[W
)�3*7�)�;

CONTROL–d
]

w63*/02�OJ)@7�(*)
mail

AC-�DEDE9=3*W�a
mailx

([9=8:9=8F8F-�AC209=7�)�W\AC-�DEDE9=3*W�8>]
�Q-�5EAC9=3E)�3*7�)�;

mailx
AC-�DEDE9=3*W�8X1@(*20/0)@Y>-�5E9=;C)@AC;C)�9=7�203*467	([)

DE)�8F8F9=4>),?=Yy? )�4>2�3[3*2�3[4y9o/02�3[)@1,2�7�(E7�(*),7�2�/0W�) R.ä*U )�8FAC9 c ),AC(*9=;C9=AC7�)�;�a+�-�/�/0-�1,)�W\?=Y6-�3*),A�-�DEDE9=3*W`/0)�7	7�)�;B9 3*W\- c 7	20-�3*9=/9 ;�4>5[DZ)�3[7	8>]h{�)�)
7�(*)

mailxRTS�U DZ9 3 c 9 4>)@+�-�;B9o8F5*DEDE9=;CYy-�+[7	([)�8F)@AC-�DEDE9=3*W�8>]h'1,-
-�+*7�(*),DE-�8F7Q5*8F)�+�5*/J7	20/0W�)@)�8FAC9 c )@AC-�DEDE9=3*W�8Fa=1,(*20AC(ZYk-�5ZAC9=3E5[8�),203
mailx

203 c 5[7QDE-�W�)�a=9=;C)
~r

9=3*W
~v
]�'�(*)�8F)@AC-�DEDE9=3*W�8X9=;C)

W�)�8FAC;C20?=)�W\203E7	([)@+�-�/�/0-�1,2�3[4y/02�8F7F]
~r åTÏ�Ì.ÔCÐ*ÒfÓZÔ æ )�9=W�8X7	([)@+�2�/0),A�9 /�/0)�W åTÏ�Ì.ÔCÐ[Ò�ÓZÔ 203*7�-@7�(*),?=-�W�Y-�+*7�(*)@DE)�8F8F9=4>)�]
~v

~Q)�7�8:Y>-�5E)�W�207Q7�(*),A�5[;C;�)�3[7QDE)�8F8F9=4>)@? Yy5*8F203*469
7	)�i>7Q)�Wf2�7�-�;�Þ�7	([)@W�)�+�9=5*/07Q7�)�i>7Q)�W�2�7�-�;B208

viRTS�U ]

çbè�é%êQë�é*ìîí�ïQë�ð�í�è�ñ�ñ�ïì%è�ñ
���.�r�.�
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âei>9=D c /0)�P
KM3E7�(*208:)�i>9 D c /0)�a=7�(*),5*8F)�;B9=WfW�;C)�8�8F)�8XDE9=2�/J7	-,7�(*)@5[8F)�;B1,2�7�(E7�(*)
/0-�4>203E3*9=DE)

pattie
-�3Z7�(*),;C)�DZ-�7�),(*-�8F7

cray2
a 5*8F2�3[4y7�(*)

3[)�7	1,-�;COÖDE9=20/9=W�Wf;�)�8F8
pattie@cray2

]�'�(*)@8FY>8F7�)�D c ;C-�D c 7�8:+�-�;B98F5[?Má�)�AC7�-�3Z7�(*),+�-�/�/0-�1,2�3[4y/0203*)�]h'Q(*),5*8F)�;e)�3*7�)�;�8X7�(*),8F5*?MáC)�A�7�a=7�(*)�3
? )�4>2�3[8:7�(*),?=-�W�Y6-�+*7�(*),DZ)�8F8F9=4>),-�3E7�(*),3*)�i>7Q/0203*)�] à 7Q7�(*),)�3*W`-�+
7�(*),DE)�8F8F9=4>)�a=7�(*),5*8F)�;B4>-�)�8X7�-,9�3[)�1j/�203*),9=3*W c ;C)�8F8F)�8

CONTROL–d
]

'�(*),âBz,' R )�3[W�×.-�+�×�7�;�9 3*8FDZ208F8F20-�3 U DE)�8F8F9=4>),9 c�c )�9=;C8X-�3E7�(*),8FA�;C)�)�3*a
+�-�/0/�-�1,)�W\? Yy7�(*)@8F([)�/�/ c ;C-�D c 7F]

$ mailx pattie@cray2
Subject: Sending mail
I’m practicing sending mail, so tell me if you get this.
CONTROL–d

EOT
$

'�-,;C)�9=W\203*AC-�DE203*4yDE9=20/0a=)�3*7�)�;B)�207	(*)�;
mail

-�;
mailx

1,207	([-�5*7Q9=3[Y
9 ;�4>5[DZ)�3[7	8Fa 9=8X8F(*-�1@3E203E7�(*),+.-�/0/0-�1@203*46+.-�;CDE9=7�8>P

mail

mailx

'�(*)
mail

9 3*W
mailx

AC-�DEDZ9=3[W�8:/0)�7QY>-�5EAC(*9=3[4>)@7�(*),1@9 Y
203*AC-�DE203*4yDE9=20/208:W�208 c /�9 Y>)�W\9=3[W\8F7�-�;C)�Wt]�'�(*)�Yy9 ;�),W�)�8FAC;C2�?=)�W`-�3
7�(*)

mailRMS�U 9 3*W mailxRTS�U DE9=3 c 9=4>)�8>]

'�(*)
talk

5*7�20/�207�Yy208:9o<>2�8F5[9=/AC-�DZDE5*3[2�AC9=7�20-�3 c ;C-�4>;C9=D�7	([9=7QAC- c 20)�8/0203*)�8:+�;C-�DdY>-�5[;B7�)�;CDZ203*9=/J7	-,7�(*9=7�-�+*9=3*-�7�(*)�;e5*8F)�;C]
mon*prqtsó'Q(*)

talk
AC-�DEDE9=3*W`2�8X3*-�7Q8F5 c�c -�;�7�)�W`-�3Z9o'*;�5[8F7	)�W

w6x6KTGez@{}8FY>8F7�)�Dô]�'�(*)
talk

A�-�DEDE9=3*W`9=/0/�-�1,8:AC-�DEDE5*3*20AC9=7	20-�3
-�3[/�Y6?=)�7�1,)�)�3Z5[8F)�;�8X1,(*-@9 ;�),9=7�7	([)@8F9=DE),8F)�AC5*;C2�7�Y6/�9 ?=)�/203E9
w6x6KTGez@{}|�~Q{}8FY>8F7�)�Dô]�{�)�),7	([)oõöX÷Cø�ùûú`üþý Ì�ÜLÏ�Ì�Ô�ÿ#Ô�Ì��QÔ�� ý ÙCÏ�Ü�����
	 ú��� ÔCÒ�Ü ý ÙCÔ��XÛCÔ�Ù�� Û�� ý Ï��*Ô a c 5*?=/020AC9=7�2�-�3E{���� ��S�S�S a=+�-�;BDE-�;C)
203*+�-�;CDE9=7	20-�3%]

� è�ïQê�ë�é*ìôí�ïQë�ð�í�è�ñ�ñ�ïì%è�ñ
���.�r���

�l���������>���
talk

� �k���C�����
�����
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�! �����	��
�������	��������������� ��� ��!#"�"	$�$#�&"

'�(*2�8XAC-�DEDZ9=3[W\([9=8:7�(*),+.-�/0/0-�1@203*46+.-�;CDE9=7FP

talk Ò"���[Ù�ÔCÛCÛ$# ÜªÔCÙCÓEÏ.Ð*ÒfÌ&%

Ò"���[Ù�ÔCÛCÛ wy8F)�;e7	-,1@([-�DdY>-�5E9=;C),8�)�3[W�2�3[4y7�(*),DE)�8F8F9=4>)

ÜªÔCÙ�ÓEÏ�Ð*Ò�Ì ' )�;CDE203*9=/3[9=DE)@7�-,?=)@5[8F)�W\20+*7�(*),5*8F)�;e2�8
/�-�4>4>)�W`203Z-�3EDE-�;C)@7�(*9 3Z-�3[)@7�)�;CDZ203*9 /

'�(*)@DE)�8F8F9=4>),;C)�A�2 c 20)�3*7Q208:3[-�7	20+�2�)�W`7�(*9=7�Y>-�5Z9 ;�),8F)�3*W�203*469�DE)�8F8F9=4>)
9=3[W\208:203*8F7�;C5*AC7�)�W\7�-,;C)�7	5[;�3E9o;C)�8 c -�3*8F),7�(*9=7Q- c )�3[8:7�(*),AC-�3*3*)�AC7�2�-�3b]�Q-�5E7�(*)�3E7�Y c ),Y>-�5*;BDE)�8F8F9=4>)�]b�Q-�5E9=3*W`7�(*),;�)�AC2 c 20)�3*7QAC9=3AC-�DEDE5*3*20A�9 7	),8F2�DE5*/07�9=3*)�-�5*8F/0Y62�+*W�)�8F20;C)�Wt]�'f-@)�i>207Q7�(*)

talk
+.9 A�20/02�7�Yra

7�Y c )@9 3Z203*7�)�;C;�5 c 7QAC(*9=;C9=AC7�)�;C]�'�(*)@AC5[;�8F-�;e7	([)�3ZDE-�<>)�8X7�-@7�(*)
?=-�7�7�-�Dd-�+*7�(*),8FA�;C)�)�3*a=9 3*W\7�(*),AC-�DZDE9=3[W\;C)�8F7�-�;C)�8:7�(*)@7�)�;CDE203*9=/�]
âei>9=D c /�)�P
KM3E7	([2�8X)�i>9=D c /�)�a Y>-�5*;B3*)�7�1,-�;COÖDE9=20/9=W�Wf;�)�8F8X2�8

curtis@host4
]

�Q-�5E9=;C),4>-�2�3[4y7�-,8�)�3[W\9oDE)�8F8F9=4>),7	-,7�(*)@5[8F)�;B9=7Q3[)�7	1,-�;CO�DZ9 2�/
9=W�Wf;�)�8F8

jerry@host4
]

$ talk jerry@host4

'�(*)@;C)�AC2 c 2�)�3[7Q;C)�A�)�20<>)�8X7	([)@+�-�/�/0-�1,2�3*46DE)�8F8F9=4>)�P

Message from TalkDaemon@host4 at 13:06...
talk:  connection requested by curtis@host4
talk:  respond with: talk curtis@host4

�Q-�5E;C)�AC)�20<>)@7�(*),DZ)�8F8F9=4>)�P

Connection established

�Q-�5EAC9=3E7�(*)�3E?=)�4>203E7�Y c 2�3[4yY>-�5[;BDE)�8F8F9=4>)�P

Shall we get together for lunch today?

'�(*)@;C)�AC2 c 2�)�3*7�A�9 3Z7�Y c )@9o;C) c /0Yãa=9=3[W\7�(*),A�-�DEDE5*3*20AC9=7�20-�3 c ;C-�AC)�)�W�85*3[7	20/Y>-�5E-�;B7�(*),;�)�AC2 c 20)�3*7Q7�Y c )�8X9=3Z203*7�)�;C;C5 c 7QAC(*9=;C9=AC7�)�;C]
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&
')(+*,*.-�/10�(�2�354�-�*./161(�7�-�*,0�')-8&
9;:=<?>@:BA)0�(�C+(+0�(+-�*,DE2�AF/1GH35A)*.-80�2I4�(+*!JKC�GHD
'L2�*.0MGH3)4NA)*.-�6O(�3LPQ2�61R5GH0�(�2�35GH7�2�A)0M0�')-I3)-�0�SI2�6�T
UV&)GH7HC+-IW
*.ALRFR5GH61(+X�-�*,0�')-8A)0�(+C�(+0�(�-�*YU

&=GH7HC+-8WZU\[MAL3)/10�(�2�3)*]2�P)&M9O:�<^>_:BAL0�(+C+(�0�(+-�*,P�2�6;(+3)P�2�6�R5GH0�(+2�354�(�*.J�C+GHD

`a0�(+C+(�0�D [MA)3)/10�(+2�3

fingerb_c�dOe f (+*!0�*](+3)PQ2�61R5GH0�(+2�35GH7H2�A)0
2�3)-8AL*.-�6;2�6OGHC�C=A)*.-�61*,2�30�'L-8')2�*.0.U

hostnameb@c�e :M61(�3L0�*]0�')-83LGHR5-82�P)0�')-IC�2�/1GHC=')2�*.0M*.DY*.0�-�RgU

pingb�hHe 9;')-�/1T�*]/12�3)3)-�/10�(�2�3)*]0�282�0�')-�6O&M9O:�<^>_:B')2�*.0�*](�3
0�'L-83)-�0�SI2�6�T
U

ij'L-�3F3L282�J�0�(+2�3F2�6O2�J�-�61GH3)4N(+*,*.J�-�/1(+PQ(+-�4NGHPQ0�-�6O0�'L-
finger/12�R5R5GH3)4�kH0�')-

finger
A)0�(�C+(+0�Da4�(+*.J�C�G�DY*,0�')-8P�2�C+C�2�SI(+3)lm(+3)P�2�61RFG�0�(+2�3

G�7H2�A)0M-�GH/1'5A)*.-�6O/1A)616�-�3L0�C+DaC�2�lYlY-�4N(+350�2I0�')-IC�2�/1GHC=')2�*.0!n

• f 2�lY(+3F3LGHR5-

•
[MA)C+C�3)GHR5-

•
io61(+0�-I*.0�GH0�A)* b lY(+pY-�35GH*]GH35GH*.0�-�61(+*.T bQq�e 7H-�PQ2�61-I0�')-80�-�61R5(+3)GHC�3)G�RF-(�P)SI61(+0�-IJ�-�61R5(�*.*.(+2�3F(+*,4K-�3)(�-�4 e

•
&�-�6�R5(+3)GHC�3LGHR5-

•
>_4KC�-I0�(�R5- b 61-�J�61-�*.-�3)0�-�4r(+35R5(�3)AL0�-�*](+P)(�0
(�*]Gs*.(+3)lYC+-8(+3)0�-�lY-�6tk�')2�A)61*GH3)4NR5(�3LA)0�-�*,(+P)Gu/12�C+2�3 b n e (+*,J�61-�*.-�3)0�kH2�6O4�GHDY*]GH3)4N')2�AL61*,(+P)G d (+*J�61-�*.-�3)0M(+3F0�')-I4�GH0�-IPQ(+-�C+4 e

• f 2�lY(+3F0�(�R5-

vxwzy|{~}��Y�~�
finger� �Ey|�1y|�E�

���Q�
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ij')-�35DY2�A5*.J�-�/1(�P�Da0�'L-8GHJ�J�612�J�61(+GH0�-82�J�0�(+2�3F2�6O2�J�-�61GH3)4NGHPQ0�-�6;0�')-
finger

/12�R5R5GH3)4�kH0�')-
finger

A)0�(�C+(+0�Da4�(+*.J�C�GHDE*,GuC�2�3)lY-�6OC�(+*.0.UV&
')-
C+(�*.0
/1GH35(�3)/1C+A)4�-IGHC+C�2�P)0�')-I(�3)P�2�61R5GH0�(�2�35(+350�'L-8J�61-�/1-�4�(+3)laC�(+*.0MGH*
SI-�C�C=GH*,0�')-IPQ2�C+C+2�S8(+3)la(�0�-�R5*Yn

•
`a*.-�6�» *,')2�R5-I4�(�61-�/10�2�61DmG�3)4rC+2�lY(+3F*.'L-�C�C�U

• ¼ 3)DaJ�C+GH350�'LGH0M0�')-IA)*.-�6;'LGH*,JKC�GH/1-�4N(+3FP�(+C�- .plan (�35')(+*]2�6;'L-�6'L2�RF-84�(+61-�/10�2�61D�kHGH3)4N0�')-IJ�612^½�-�/10
2�3FSI')(+/1'5')-82�6O*.')-I(�*]SI2�6�T=(�3)l
P�612�R¾0�')-IPQ(+C+-

.project
k�GHC�*.2I(�350�')-I')2�R5-84�(+61-�/10�2�6�D)¿ÀPQ2�6

.project
P�(�C+-�kH0�-�ÁY0
RFAL*.0M7H-�lY(+352�3FC+(+3)- c 2�PL0�'L-8P�(+C�-IP�2�6 finger0�2861-�GH4N(�0.U

ÂuÃ)Ä�Å�Æ¬&�2IGH/1/1-�*!*]0�')-8C+(+*.0�-�4N(+3)P�2�6�R5GH0�(+2�3F(+35Gs`aÇa>@9;ÈIÉËÊ f É*.DY*.0�-�R5kHDY2�A)6;*.-�/1A)61(+0�DaC+GH7H-�C�R5A)*.0M4�2�R5(+3)GH0�-80�')-I*!-�/1AL6�(+0�DmC+GH7H-�C
2�P)0�')-I(+3)P�2�6�R5GH0�(+2�3$U\ÉZ-�-I0�'L-aÌ
ÍaÎ|ÏOÐ8ÑÓÒÕÔEÖQ×^Ø�ÖQÙ1Ú�Ù1Ö)Ñ
Ù1Û�ÔEÜ�Ø�×ÞÝ
ß Ò~à,Ñ�á)â,Ù1ã�×�ÔYÜ1Ù¬Ì]ä1Ù�ÜKå äçæIÔYØ�è)Ù|kHJ�A)7HC+(+/1GH0�(�2�35ÉZéIêHë c�c�c kHP�2�6;R52�61-(+3)P�2�6�R5GH0�(+2�3$U

¼ nobody
GH/1/12�A)3L0MR5A)*.0M-�ÁY(+*.0M2�350�')-8*.DY*.0�-�RìGHC�*.2�U\íu2�S8-�pY-�6tk

0�')-IC�G�7H-�C�61GH3)lY-I2�P)0�')-IGH/1/12�A)3)0MR5GHDa3)2�0
GHC�C+2�S
finger

0�2I7H-
A)*.-�4NGH/1612�*.*,0�')-83L-�0�SI2�61TMU\ÉZ-�-8DY2�AL6;*.DY*.0�-�R¾GH4�R5(�3L(�*.0�61GH0�2�6;0�2
P�(�3L4N2�A)0M(+P)DY2�A5/1GH35AL*.-

finger
U

îM2�A5/1GH35*.J�-�/1(+PQDa2�3)-I2�6;R52�61-IA)*.-�6;3LGHR5-�*,2�350�')-
finger/12�R5R5GH3)4�kHSI')(+/1'F/1GHAL*!-�*](+0M0�28JK6�(+3)0
(�3LPQ2�61R5GH0�(�2�35GH7�2�A)0M-�GH/1'5A)*.-�6

*.J�-�/1(+PQ(+-�4�U\&M')-
finger

/12�R5RFG�3)4rG�/�/1-�J�0�*]GH/1/12�A)3)0 b C+2�lY(�3 e 3)GHR5-�*.kGH*]S8-�C+C�G�*,P�(�61*.0
GH3)4NC�G�*.0M3)GHR5-�*YU
>@3)pY2�T�-I0�')-

finger
/12�RFR5GH3L4rSI(�0�'50�')-8P�2�C+C�2�SI(�3LlmP�2�61RFG�0!n

finger ï –bðLï –fðLï –hðLï –ið)ï –lð)ï –mðLï –pðLï –qðLï –sðLï –wð)ï�ñ ã�ò5ÙaU�UHU ð

–b
é8(+pY-�*,Gu7H61(+-�P�-�6;C+2�3)lYó�PQ2�61RìC�(+*.0M2�PLA)*.-�61*YU

–f
ÉZA)J�J�61-�*.*.-�*]0�'L-8'L-�GH4�(�3Llm(+350�')-I*.')2�610MGH3)4NôHAL(�/1T
2�A)0�J�A)0MP�2�61RFG�0M61-�ôHA)-�*.0�-�4r7HDa0�')-

–s
2�6

–q
2�J�0�(�2�3©U

–h
ÉZA)J�J�61-�*.*.-�*]J�6�(+3)0�(+3)la2�P)0�')-

.project
P�(�C+-�U

–i
é8(+pY-�*,0�')-I*.GHR5-8ô�A)(�/1T~C+(�*.0
GH*,0�')-

–q
2�J�0�(+2�3)kH7HA)0

(�3)/1C+A)4�-�*,(+4�C+-80�(�R5-�U

–l
é8(+pY-�*,0�')-IC�2�3LlYóQP�2�61R¾C+(�*.0.¿�0�')(+*,(+*]0�'L-84�-�P�GHA)C+0MR52�4�-�U

–m
ÊõG�0�/1')-�*]GH61lYA)R5-�3)0�*]2�3)C�DaP�2�6;C+2�lY(+353)GHR5-�U
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–p
ÉZA)J�JK6�-�*.*.-�*]J�61(�3L0�(+3)la2�P)0�')-

.plan
P�(�C+-�U

–q
é8(+pY-�*]Gsô�A)(�/1T~C+(�*.0
0�')GH0M(+3)/1C+A)4�-�*]2�3)C�DaC+2�lY(�353)G�RF-�k
0�-�6�R5(+3)GHC�3LGHRF-�kHG�3)4rC+2�lY(+3F0�(+R5-�U

–s
é8(+pY-�*]Gu*.')2�610�ó�P�2�6�RìC+(�*.0
2�P)A)*.-�61*YU

–w
ÉZA)J�JK6�-�*.*.-�*]J�61(+3)0�(�3)la2�P)0�')-IP�A)C+C�3)GHR5-I(�350�')-
*.')2�610�óQP�2�61R¾C�(+*.0MP�2�61RFG�0!U

ñ ãKòFÙ ÉZJ�-�/1(+PQ(+-�*]0�'L-8C+2�lY(+3F3LGHR5-82�6O0�')-8P�A)C+C�3)G�RF-I2�P)G
pYGHC+(�4�G�0�-�4NA)*.-�6O2�350�'L-8C+2�/1GHC�')2�*.0.U©îM2�A5/1GH35*.J�-�/1(�P�D
GH3)Da3)A)R57H-�6O2�P)AL*!-�61*Y¿À*!-�JKGH61GH0�-83LGHRF-�*]SI(�0�'
7HC+GH3)T�*YU

ùOÁYGHR5J�C+- c n
>@350�')(+*,-�ÁYGHR5J�C+-�kH0�')-

finger
/12�R5R5GH3)4N(�*]-�3)0�-�61-�4rSI(�0�')2�AL0

G�6�lYALRF-�3L0�*]2�6;2�JK0�(+2�3)*YU\>@0MC+(�*.0�*]0�'L-8C+2�lY(�353)G�RF-�k�PQA)C+C�3LGHRF-�k
0�-�61R5(�3LGHC�3)GHR5-�kHSI6�(+0�-8*.0�GH0�A)*.kH(+4�C+-80�(�R5-�kHC+2�lY(+3F0�(+RF-�kHG�3)4r2�P�P�(�/1-
C+2�/1GH0�(+2�3FP�2�6O-�GH/1'F/1AL6�61-�3)0
A)*.-�6O2�3F0�')-IC+2�/1GHC�')2�*.0.U

$ finger

Login    Name       TTY         Idle      When         Office
mpd      MelDio     tty00       41        Thu 17:24    14
karen    K.Jone     ttyp2       2:05      Thu 16:24    2
mpd      MelDio     *ttyq1      4:35      Thu 13:03    14

ùOÁYGHR5J�C+-8ëZn
>@350�')(+*,-�ÁYGHR5J�C+-�kH0�')-

finger
/�2�R5R5GH3)4N(+*,P�2�C�C+2�SI-�4r7HDaGuC�2�lY(+3

3LGHR5- b mpde U\>@3561-�*.J�2�3)*.-�k finger C�(+*.0�*,0�')-IC�2�lE(�353)GHR5-�kHP�A)C+C3LGHR5-�kH0�-�61R5(+3)GHC�3)GHR5-�kH*.')-�C+C+kHS861(+0�-I*.0�GH0�AL*.kH(�4�C+-80�(+R5-�kHC�2�lY(+350�(+R5-�k
G�3)4NJ�C�G�35PQ2�6OA)*.-�6

mpd
2�350�')-IC�2�/1GHC=')2�*.0.U d Dm4K-�PQGHALC�0�kH0�')-IC�(+*.0�(+3)lm(+*4K(�*.J�C+GHDY-�4N(�35C+2�3)lmP�2�61RFG�0!U
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$ finger mpd

Login name: mpd         In real life: Mel Dio
Directory: /u1/mpd      Shell: /bin/sh
On since Dec 19 17:24:42 on ttyp000 from
mywork
2 hours 16 minutes Idle time
Plan:
To make a plan by Tuesday

&
')-
hostname

A)0�(+C�(+0�DmJ�61(+3)0�*,0�')-I3)GHR5-I2�P)0�')-8/1A)6161-�3)0
')2�*.0
*.DY*.0�-�RgUVÉzDY*.0�-�R5*]J�-�61*.2�3)3)-�C�/1GH35A)*.-I0�')-

hostname
/12�RFR5GH3)4N0�2

*.-�0M0�')-I3)GHR5-I2�P)0�')-8'L2�*.0M*.DY*.0�-�RÓU
&�2I(�3LpY2�T�-80�')-

hostname
A)0�(+C�(+0�D�kH-�3)0�-�6;0�')-8P�2�C+C�2�SI(+3)lm/12�R5R5GH3)4�n

hostname

ùOÁYGHR5J�C�-�n

$ hostname
crayhost

&
')-
pingb�hHe AL0�(+C+(�0�DaJ�612�pY(�4�-�*]Gu*.(�R5J�C+-8SIGHDa0�2IP�(�3)4N2�A)0
S8')-�0�')-�6OG')2�*.0
/�2�3L3)-�/10�-�4N0�2I0�'L-8&M9O:�<^>@:õ3L-�0�SI2�61T~(�*]PQAL3)/10�(+2�3)(+3)l)U\>@0MGHC+*.2

lY(+pY-�*,DE2�AF*.2�R5-I(�4�-�Gu2�P)0�')-IJ�-�61P�2�6�R5GH3L/�-IDY2�A5/1GH35-�ÁYJ�-�/10MSI')-�3
/12�R5R5A)3)(+/�G�0�(+3)laS8(+0�'50�'L-8*.J�-�/1(+PQ(+-�4N')2�*.0.UV&M'L-

ping
A)0�(�C+(+0�Da*.-�3)4�*

2�A)0
GH3
 ICMP ECHO_REQUEST

J�GH/1T�-�0 b /1GHC+C�-�4NGOúöØ ñYû�e 0�28Gu')2�*.0
2�6lYGH0�-�SIGHD)¿�(+0M0�')-�35SIGH(�0�*]PQ2�6OGH3
 ICMP ECHO_RESPONSE

J�GH/1T�-�0.U
d -�/�G�A)*.-8-�pY-�61Da>_:B')2�*.0M(+*,61-�ôHAL(�61-�4N0�2861-�*.J�2�3)4N0�2I>@9;ÊB:BJ�GH/1T�-�0�*.k0�')-IGH7H*.-�3)/1-I2�P)Gu61-�*.J�2�3)*.-I(�3)4K(�/1GH0�-�*]0�'LGH0M0�')-I')2�*.0M(+*]3)2�0MALJ�U\>_PLG
61-�*.J�2�3)*.-I(�*]6�-�/1-�(+pY-�4�kH0�')-IGHR52�A)3)0M2�P)0�(+R5-8(+0M0�GHT�-�*,0�2IlY-�0M0�')-
61-�*.J�2�3)*.-I(�3L4�(�/1GH0�-�*]0�')-8*.J�-�-�4NSI(�0�'5SI')(�/1'50�')-I')2�*.0M(+*,61-�*.J�2�3)4K(�3)lLU

vxwzy|{~}ü�E�~�
hostname � �Ey.�!y.�E�
���þý

vxwzy|{~}ü�E�~�
ping� �Ey|�1y|�Y�

���þÿ
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&
')-I/�2�R5R5GH3)4NP�2�6�R5GH0
(�*]GH*,P�2�C+C�2�SI*Yn

/etc/ping ï –drv ��� ä1× ï ú�ã�Û��HÙ1×^ä�Ø��YÙ ï Û � Ô ñ × ð�ðQð

–d
ÉZ-�0�*,0�')-I*.2�/1T�-�0�óQC+-�pY-�C�4�-�7HA)lElY(�3)la2�J�0�(�2�3
b SO_DEBUGe U

–r
ÉZ-�0�*]0�'L-

SO_DONTROUTE
2�J�0�(�2�350�287HDYJ�G�*.*,0�')-

612�A)0�(+3)lm0�GH7HC+-�*YU

–v
&�A)613L*,2�350�')-8pY-�617H2�*.-IR52�4�-8P�2�6OJ�GH/1T�-�0
4�-�*./161(�JK0�(+2�3)*Y¿�0�-�C+C�*]DY2�A5S8')-�0�')-�6ODY2�AF61-�/1-�(+pY-8G
J�GH/1T�-�0
2�0�'L-�6;0�')GH350�'L-82�3)-I0�'L-8*.DY*.0�-�R¾-�ÁYJ�-�/10�-�4�U
d Da4�-�P�GHA)C+0�kHpY-�617H2�*.-8R52�4�-I(+*,2�P�P_U

��� ä1× &M'L-82�P�P�(�/1(+GHC�')2�*.0
3)GHR5-82�6O>@3)0�-�613)-�0MGH4K4�6�-�*.*]2�P)G
61-�R52�0�-I')2�*.0
S8')2�*.-I*.0�GH0�A)*,DY2�A5SIGH3)0M0�2I/1')-�/1TMU

ú�ãKÛ	��Ù�×^ä1Ø��#Ù ÉZJK-�/�(+P�(�-�*]0�')-83LA)R57H-�6;2�P)7HDY0�-�*](�350�')-IJ�GH/1T�-�0.U

 GHC+A)-�*]/1GH3561GH3)lY-IPQ612�R��u0�2�������Z¿�0�')-I4�-�PQG�A)C�0
C+-�3)lY0�'5(�*���u7HDY0�-�*YU

Û � Ô ñ × ÉZJK-�/�(+P�(�-�*]0�'LGH0M0�')-
ping

A)0�(+C�(+0�Da*!'L2�A)C+4r*.-�3)4N0�')-
-�/1')2IJ�GH/1T�-�0zÛ � Ô ñ ×M0�(�R5-�*YU\>@PKÛ � Ô ñ ×M(�*��s2�6O3)2�0*.J�-�/1(+PQ(+-�4�kH0�')-I4�-�PQG�A)C�0
(�*]2�3)-8JKGH/1T�-�0MJ�-�6O*!-�/12�3L4
A)3)0�(+C�61-�*.J�2�3)*.-�*]GH61-I3)2IC�2�3)lE-�6;*.-�3)0
2�6;A)3L0�(+C�DE2�A
*.0�2�J

ping
S8(+0�'5G

SIGINT
*.(�lE3)GHC�U

&
')-
ping

A)0�(+C�(+0�Dm*.-�3)4K*,2�3)-I4�GH0�GHlY61GHR¾J�-�6O*.-�/�2�3L4rGH3L4r4�(+*.J�C+GHDY*
2�3L-8C+(+3)-82�PL2�A)0�J�A)0
2�35DY2�A)6;*./161-�-�35PQ2�6O-�pY-�61D

ECHO_RESPONSE61-�0�A)613)-�4�U\>@P)3)2I61-�*.J�2�3)*.-I(�*]61-�/�-�(+pY-�4�k�3)28C+(+3)-�*,G�6�-I4�(+*.J�C�G�DY-�4�U\&M')-
ping

A)0�(�C+(+0�DmGHC+*.28/12�R5J�A)0�-�*,612�A)3)4KóQ0�61(�JN0�(�R5-�*,G�3)4rJ�G�/�T=-�0�ó�C+2�*.*
*.0�GH0�(+*.0�(+/1*YUV&
')-�*.-8G�6�-I4�(+*.J�C�G�DY-�4rSI')-�35GHC+C�61-�*!JK2�3)*.-�*,GH61-I6�-�/1-�(+pY-�4�¿
SI')-�350�')-8JK6�2�lE6�G�R¾61-�GH/1')-�*,0�')-IR5GHÁY(+RFALR¾3)A)R57H-�6O*.J�-�/1(�P�(�-�4N(+3
Û � Ô ñ ×!¿�2�6;(+P)0�'L-8J�612�lY61GHR¾(+*,0�-�61R5(+3)GH0�-�4rSI(+0�'5G

SIGINT
*.(+lY3)GHC�U

>@P)DY2�A5')G�pY-83)2�0
*.J�-�/1(�P�(+-�4r0�')-IR5GHÁY(+RFALR¾3)A)R57H-�6O2�P)4�GH0�GHlY61GHR5*,(+3
0�')-VÛ � Ô ñ ×M2�J�-�61GH3)4�k�2�6;(+P)0�')-I')2�*.0M0�2IS8')(+/1'5DY2�A5GH61-8*.-�3)4K(�3)laGuJ�(+3)llY2�-�*]4�2�SI3)kH0�')-

ping
AL0�(+C+(�0�Da/1GH35C�2�2�JNP�2�61-�pY-�6;A)3LC�-�*.*]DY2�A5-�3)4N0�'L-

JK6�2�/1-�*.*]7HDm0�-�C+C+(�3)la0�')-I*!'L-�C�C=0�2I*.-�3)4NG
SIGINT

*.(�lY3LGHC�U��I280�')(+*]7HD
-�3L0�-�61(+3)la0�')-IA)*.-�6�ó�4�-�PQ(+3)GH7HC+-I/1')GH61GH/10�-�6;0�')GH0
*.-�3)4�*]0�')-8*.(+lY3)GHC
b A)*.A)G�C�C+D CONTROL–c e U
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¼ 3F-�ÁEGHRFJKC�-I2�P pingkHA)*.(+3)la0�')-I4�-�PQG�A)C�0
*.-�0�0�(+3)lY*.kHP�2�C+C�2�SI*YU\&M')-2�A)0�J�A)0
*.')2�S8*]0�')GH0M0�')-I61-�RF2�0�-I')2�*.0�kH>@3)0�-�6�3L-�0MGH4�4�61-�*.*
128.1.0.1

k
(+*,61-�*.J�2�3)4�(+3)la0�280�')-IC�2�/1GHC=')2�*.0.UV&M'L-8*.0�GH0�(+*!0�(+/1*,*.A)R5R5GH61Da*!'L2�S8*
0�')-I3)A)R57H-�6;2�P)JKGH/1T�-�0�*,0�61GH3)*.R5(�0�0�-�4�kH0�')-I3)A)R57H-�6;2�P)JKGH/1T�-�0�*
61-�/1-�(�pE-�4�kH0�')-8J�-�61/1-�3)0�GHlY-I2�P)J�GH/1T�-�0�*,C+2�*.0�kHGH3)4NGs*.ALRFR5GH61Da2�P)0�')-
61-�*.J�2�3)*.-80�(+R5-�U

$ /etc/ping 128.1.0.1
PING 128.1.0.1: 56 data bytes
64 bytes from 128.1.0.1: icmp_seq=0. time=7. ms
64 bytes from 128.1.0.1: icmp_seq=1. time=12. ms
64 bytes from 128.1.0.1: icmp seq=2. time=16. ms
64 bytes from 128.1.0.1: icmp_seq=3. time=6. ms
64 bytes from 128.1.0.1: icmp_seq=4. time=7. ms
––––128.1.0.1 PING Statistics––––
5 packets transmitted, 5 packets received, 0% packet loss
round-trip (ms)  min/avg/max = 6/9/16

&
')-8P�2�C+C�2�SI(�3Llm-�ÁYG�RFJ�C+-I*.')2�S8*]2�A)0�J�A)0
S8(+0�'FGuJ�GH/1T=-�0M*.(�X�-I2�P�������
7HDY0�-�*]GH3)4NGs/12�A)3L0M2�P c �HkHSI(+0�' c J�GH/1T�-�0M4K6�2�JKJ�-�4�U

$ /etc/ping  128.1.0.1  4096  10
PING 128.1.0.1: 4069 data bytes
4096 bytes from 128.1.0.1: icmp seq=0. time=41. ms
4096 bytes from 128.1.0.1: icmp seq=1. time=22. ms
4096 bytes from 128.1.0.1: icmp seq=3. time=32. ms
4096 bytes from 128.1.0.1: icmp seq=4. time=31. ms
4096 bytes from 128.1.0.1: icmp seq=5. time=32. ms
4096 bytes from 128.1.0.1: icmp seq=6. time=30. ms
4096 bytes from 128.1.0.1: icmp seq=7. time=27. ms
4096 bytes from 128.1.0.1: icmp seq=8. time=34. ms
4096 bytes from 128.1.0.1: icmp seq=9. time=27. ms

––––128.1.0.1 PING Statistics––––
10 packets transmitted, 9 packets received, 10% packet loss
round-trip (ms)  min/avg/max = 22/31/41
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&
')-IC�GH*.0
-�ÁYGHR5J�C�-I*.')2�SI*,0�')-
ping

2�AL0�J�AL0MSI')-�35Gs61-�R52�0�-8'L2�*.0M(+*
3L2�0M61-�*.J�2�3)4�(+3)l)U

$ /etc/ping 192.0.0.1 4096 10
PING 192.0.0.1: 4069 data bytes

––––192.0.0.1 PING Statistics––––
10 packets transmitted, 0 packets received, 100% packet loss
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&
')(+*,*.-�/10�(�2�354�-�*./161(�78-�*9*.-�/1:)61(�0�;<(�350�')->=<?<@BADC>EF&GADH�IJ@BH
-�3LKM(�612�3)N5-�3)0.OP@Q0GR�2�/1:)*.-�*,2�35S8/10�(+2�3)*,:L*.-�6�*9*.')2�:)T+4U0�S8V�-W0�2WX�61-�KM-�3)0
N5S8T+(+/1(�2�:)*9(�3L0�61:L*�(+2�35(+3)0�2>0�')-W*�;Y*�0�-�NZOP&G')-WR[2�T+T+2�\>(+3)]<0�2�X�(�/1*9S861-
4^(�*./1:)*.*.-�4`_
•
&G')-WS8:)0�2�T+2�]M(+3aR�-�S80�:)61-

• b :)0�')2�61(+c�S80�(�2�35R�(�T+-�*
•
Ed2�T+KM(�3L]eS8:)0�')2�61(+c�S80�(�2�35X�612�78T�-�N5*

=<*.(+3)]<S8:)0�2�T�2�]M(+350�')612�:)]M'5fW-�6�7�-�6�2�*9(+*,4�(+*./1:)*.*.-�4U(�350�')-$g<h�i1j8h1i1k�l
m9l1h1i�n lpoWqMr�s)hut8X�:)78T+(+/1S80�(+2�3Fv�wyx�z�{�|�}8O

=<?<@BADC>EF*.:)X�X^2�6�0�*�~�qM��k���k��)r��yt�S�R�-�S80�:)61-W0�'LS80GT+-�0�*,S�:)*.-�6DT�2�]<(+3
S�:)0�2�NaS�0�(+/1S8T+T�;<S8/1612�*.*,0�')-W3)-�0�\>2�61V�0�2>S835S8/1/12�:)3)0G0�')S�0G78-�T+2�3)]M*,0�2
0�')S�0G:)*.-�6D2�6�0�2WS83)2�0�')-�6�:L*.-�6�OP&G')(+*,R�-�S80�:)61->N5(+]M')0G7�->61-�*.0�6�(+/10�-�4
\W')-�350�')-W=e?<@QA�CWE�N5:)T+0�(+T�-�KM-�T�*.-�/1:)61(+0�;e�����GEy�)R[-�S80�:)61-W(+*,-�3)S87�T�-�4`O
Ey-�->*.:L78*.-�/�0�(+2�35�dO �yO �8t�X�S8]M-U���8�8t8R�2�6�N52�61-W(�3LR[2�61N5S80�(�2�3�OPA�')-�/1V
\W(+0�'5;M2�:)6�*.-�/1:)61(+0�;eS84�N5(+3)(�*.0�61S80�2�61OP&G')-WR[2�T+T+2�\>(+3)]<R[(+T+-�*,*.:)X^X�2�610
S�:)0�2�T�2�]M(+3$_
•
&G')-

.rhosts
S83)4

/etc/hosts.equiv
R[(+T+-�*,R�2�6�(+3)/12�N5(�3L]

rlogin
�Q������t

rsh
�[*.-�-

remsh
�Q�������[t�S83)4

rcp
�Q���)/12�N5N5S83)4�*9�[0�')(+*

S8X�X�T+(�-�*92�3)T+;e0�2��)���M�[����3)-�0�\>2�61V�*.�
•
&G')-

.netrc
R�(�T+-WR[2�6D0�')->2�:L0�]Y2�(�3)]

ftp
�Q���D�)/12�NaN5S83L4�S�3)4U0�'L-

rexec
�[ 8�LT�(+7861S861;<6�2�:L0�(+3)-W��R[2�6D&GADH�I�@QH
�

b T�0�')2�:L]M'aS�:)0�2�T�2�]M(+35(�*9KM-�61;e/12�3)KM-�3L(�-�3L0�t8(+0G4�2�-�*9X�61-�*.-�3)0GS�N5SQ¡12�6*.-�/1:)61(+0�;e0�')61-�S80G0�2W0�')->*.;M*.0�-�N5t8S83)4U0�')->R�2�T+T�2�\W(�3L]eX�61-�/1S8:)0�(+2�3)*
*.'L2�:)T�4U78-W0�S8V�-�35\W')-�35/161-�S80�(�3)]<0�')-

.rhosts
S83)4

.netrc
R[(+T�-�*MO

H
61-�/�S�:)0�(�2�3)*9R�2�6�0�')-
.rhosts

R[(+T+-�_
• ¢ 3)*.:)61-W0�')S80G2�3LT�;<0�')-W2�\>3)-�6D/1S8356�-�S�4�2�6D\>61(+0�->0�2W0�'L->R�(�T+-�O
• ¢ 3)*.:)61-W0�')S80
0�'L->R�(+T�-W/12�3)0�S8(�3L*,2�3)T+;<0�')2�*.->'L2�*.0�*90�')S80
S861->3)-�-�4^-�4`O
• £ 2W3)2�0G:L*�-W\W(�T+4�/1S8614�/1'LS861S8/10�-�61*MO

¤¦¥�§©¨>ª�«Y¬>�¬>®W¯u°
± §D¨W«Mª�²G§
³�´[µ
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H
6�-�/1S8:L0�(+2�3)*9R[2�6D0�')-
.netrc

R[(+T+-�*M_
• ¢ 3)*.:)61-W0�'LS80G2�3)T+;<0�'L->2�\W3)-�6D/�S�3a61-�S84U2�6�\W61(+0�-W0�2>0�')-WR�(�T+-�O
• £ 2W3)2�0GX�:L0GX�S8*.*.\W2�6�4^*,(+350�'L- .netrc R�(+T�-�OP&G'L->X�S8*.*.\W2�614X^S861S8N5-�0�-�6D(�*9R[2�6DR[S�/�(+T+(�0�S80�(+3)]eS�3)2�3);MN52�:)*

ftp
S83)4U0�'L-

rexec
�� 8�

T+(+7861S861;e612�:L0�(+3)-�OP@QR);M2�:53)-�-�4UN52�61-W(�3)R�2�61N5S80�(�2�352�35S83)2�3L;MNa2�:L*
ftp

tY/12�3L0�S8/10G;M2�:L6�*.;M*.0�-�NÞS�4�Na(+3)(+*.0�61S80�2�61O
ß
2�6�(+3)R[2�61N5S80�(+2�3a2�35*.-�0�0�(�3)]<:)XU0�')-

.rhosts
S83)4

.netrc 
R�(�T+-�*.t

*.-�-W0�')-WR[2�T+T+2�\>(+3)]<*.:)78*.-�/10�(�2�3�O

à qM�Já)k�i1rãâM~��Jr�k���äBr���h1l9/12�3)0�S8(+35')2�*.0GS83L4�:L*.-�6�(+3)R�2�6�N5S80�(+2�350�'LS80G(+*
KM-�61(+R[(+-�4U78;e0�')-W*.;M*.0�-�NÞ78-�R�2�6�-W:)*.-�6�X^6�(+KM(+T�-�]Y-�*,S861->]Y6�S�3)0�-�4�2�35S
61-�N52�0�->*.;M*.0�-�NZOå&
')-�*.->R�(+T�-�*9/1S83578->:)*.-�4U0�2>-�3L*.:)61->*.;M*.0�-�N
*.-�/1:)61(+0�;<78;eT+(+Na(+0�(+3)]eS8/1/1-�*.*,0�2>4�(+61-�/10�2�61(+-�*,2�6�0�2>0�')-W=e?<@QA�CWE
*.;M*.0�-�NZO$æG2�:5/1S835/161-�S80�->0�')-

.rhosts
S83)4

.netrc 
R�(+T�-�*Mçè0�'L-

*.;M*.0�-�NÞS84�N5(+3)(+*�0�61S80�2�6�/1S835/16�-�S�0�-W0�'L-
/etc/hosts.equiv

t
/etc/ftpusers

t�S83)4
/etc/shells

R�(�T+-�*MOP@B35S�=<?e@QADC>EF���GE
*.;M*.0�-�N5t80�'L->*.;M*.0�-�NÞS84�N5(�3L(�*.0�61S80�2�6�')S8*9S84�4�(+0�(�2�3)S�T�/�2�3L0�612�T�\W(�0�'50�')-
3)-�0�\W2�61V�S8/1/1-�*.*9T�(+*.0G��? b �G�)S83L4�\W2�61V�*.0�S80�(�2�35S8/1/1-�*.*,T+(+*.0G�[é b �G�)(+30�')-

/etc/config/spnet.conf
R�(�T+-�OP&G')-W&GA�H×I�@QH

telnet
:)0�(�T+(+0�;

4�2�-�*93)2�0G:L*.->S8:L0�'L2�6�(+c�S80�(+2�3aR�(+T�-�*MOP&G'L->R�2�T+T�2�\W(�3L]eT+(+*.0G4�-�*./161(�78-�*90�')-
S8:L0�'L2�6�(+c�S80�(+2�3aR�(+T�-�*M_
ßG(+T+->3)S8N5- £ -�*./161(+X�0�(�2�3
/etc/ftpusers

Ed;M*.0�-�NÞR�(+T�-W0�')S80GT+(+*.0�*9:)*.-�61*,\W')2WS861-
X�612�')(+78(+0�-�4UR�6�2�NêS8/1/�-�*.*.(+3)]<S�*.;M*.0�-�NÞ78;
:)*.(+3)]<0�')-

ftp
X�612�]M61S8NZOP@BR)0�')-W*.;M*.0�-�N

S84�N5(+3)(+*�0�61S80�2�6�'LS8*,3)2�0
*.-�0G:)XUS83
ftpusers

R[(+T�-�t82�6D0�')->R�(+T�-W(�*9-�N5X�0�;ët8S8T+T
KMS8T+(�4U=<?<@BADC>EF:)*.-�61*9/1S835:)*.-

ftp
O

/etc/hosts.equiv
Ed;M*.0�-�NÞR�(+T�-W0�'LS80GT+(�*.0�*,-�ì�:)(�KMS�T�-�3)0
')2�*.0
S83)4US8T+0�-�613)S80�(�KM-W:)*.-�6D3)S8N5-�*,:L*.-�4
4�:)61(+3)]<S8:)0�2�T�2�]M(+3$O £ (�61-�/10�(�2�35(+*(+3)782�:)3)4`O b *�*.2�/1(+S80�-�4U/�2�N5N5S83)4�*9S861-
rlogin

t
rcp

t8S83L4
rsh

O
/etc/shells

Ed;M*.0�-�NÞR�(�T+-W0�'LS80GT+(�*.0�*,KMS�T�(+4�T+2�]M(+3a*.'L-�T�T+*
R�2�6�(+3)782�:L3)4

ftp
:)*.-�61*MOP@BRLS�=e?<@QA�CWE

:)*.-�6�í *9T�2�]M(+35*.')-�T+T�(+*,3L2�0G(+350�'L(�*9R�(�T+-�t80�')-
:)*.-�6D(�*94�-�3)(+-�4

ftp
S�/�/1-�*.*MO
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ßG(+T�-W3)S8N5- £ -�*./161(�X�0�(+2�3
$HOME/.netrc

=<*.-�6�R�(�T+-W0�'LS80GT+(�*.0�*9S8:)0�2�T�2�]M(+3
(+3)R�2�61NaS80�(+2�35R[2�6

ftp
S83)4

rexec
�� 8�

61-�ì8:)-�*.0�*MO £ (�61-�/10�(�2�35(+*,2�:L0�7�2�:)3)4`O
$HOME/.rhosts

=<*.-�6�R�(�T+->0�')S�0GT+(�*.0�*,61-�N52�0�->')2�*.0
3)S8N5-�*
S83L4�T+2�]M(+353)S8N5-�*92�R):)*.-�61*9\>'L2>S�6�-
S8T+T+2�\>-�4US8/1/1-�*�*90�2>;M2�:)6�'L2�Na-W4�(�61-�/10�2�61;èO
=<*.-�4�4^:)61(�3L]eS8:)0�2�T+2�]M(+3$O £ (+61-�/�0�(+2�35(�*(+3)782�:)3L4`O b *.*.2�/1(�S80�-�4U/12�NaN5S83L4�*,S861-
rlogin

t
rcp

t�S83)4
rsh

O
/etc/config/spnet.conf 

�[3L-�0�\W2�61V�S8/1/1-�*.*,T+(�*.0��
CW3aS�=<?e@QA�CWEF���GEF*.;M*.0�-�N5t80�')-W? b �4�-�R�(+3)-�*,0�')-WT+S878-�T�61S83L]M->S8T+T+2�\>-�4UR�2�6
-�S8/1'5/12�3)3)-�/10�(�2�350�2WS83)4UR[612�NÞS�61-�N52�0�-
')2�*.0.OP&G')(+*,N5(+]M')0GX^6�-�KY-�3)0GS�:)*.-�6�R�612�N
/12�3)3)-�/10�(+3)]e0�2W2�6�R[612�NÞ*.X�-�/1(+R�(�/�61-�N52�0�-
')2�*.0�*.t82�6�N5(+]M')0GX�61-�KM-�3L0GS8/1/1-�*.*,S80
*.X�-�/1(+R[(+/�T+S878-�T+*MOP&G')-W? b ��S8T+*.2>4^-�R[(+3)-�*
0�')-WT�-�KY-�T�2�R)0�61:)*.0GR�2�6�-�S�/�'53L2�4�->(+35S
&)6�:L*�0�-�4U=e?<@QA�CWEF*.;M*.0�-�NZOå��&G'L->? b �/1T+S8*.*,N5:)*.0
78->Ap�P2�6�')(+]M')-�6�0�2WS8T+T�2�\
S8:L0�2�N5S80�(+/�S8:)0�')2�61(+c�S80�(�2�35R[612�NÞ0�')S80
3)2�4^-�Oå&
')-W/�T+S8*.*9N5:)*.0G78-W���P2�6D')(�]Y')-�6
0�2WS8T�T+2�\Æ/12�3)3)-�/10�(+2�3)*9S80GN52�61->0�')S8352�3L-
T+S878-�T�OPEd-�-W*.:)78*.-�/10�(�2�35�dOº�8O ��X^S8]M->ñ��8t
R�2�6�N52�61->(+3)R�2�61NaS�0�(+2�3$O

/etc/config/spnet.conf 
�[\W2�61V�*.0�S80�(�2�35S8/1/1-�*.*,T+(+*.0��

CW3aS�=<?e@QADC>EF���GEF*.;M*.0�-�N5t80�')-Wé b �4�-�R�(+3)-�*,0�')-W6�-�N52�0�->*.-�61KM(+/1-�*,S8T+T+2�\>-�4
R�2�6�*.X�-�/1(+R[(+-�4U:)*.-�61*,2�35*.X�-�/1(�R�(+-�4�61-�N52�0�-
3)2�4^-�*"OP&G')(+*,N5(+]M')0GX�61-�KM-�3L0GS�61-�N52�0�-
/12�X�;ët82�6D6�-�N52�0�->T+2�]M(+3)t8R�2�6�-�òMS8N5X�T+-�O
Ed-�-W*.:)7�*�-�/10�(+2�35�dOó��O ô8t�X�S8]M-Wñ8ô8t8R�2�6
N52�61->(+3)R�2�6�N5S80�(+2�3$O

&
')-
.rhosts

R[(+T�-W(+3a;M2�:L6�')2�N5-W4�(�61-�/10�2�61;eS83L4�0�')-
/etc/hosts.equiv

R�(�T+->0�')S80G0�')-W*.;M*.0�-�NêS84�N5(�3L(�*.0�61S80�2�6
N5S8(+3)0�S8(+3)*,X^6�2�KY(�4�-WS8:)0�')2�61(+c�S80�(�2�35R�2�6�0�')-

rlogin
t
rcp

t�S83)4
rsh:L0�(+T+(�0�(+-�*MOåß
2�6�782�0�'5R�(�T+-�*.t8S8:)0�')2�61(+c�S80�(�2�352�/1/1:)61*,(+35N5:)/1'50�'L->*.S8N5-

õ�ö$÷
.rhosts øGù�ú

/etc/hosts.equiv û�ü�ý ÷�þ³�´ z ´[µ
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N5S83)3L-�6�_>782�0�'5R�(+T�-�*92�350�')->4^-�*�0�(+3)S80�(+2�35')2�*.0GN5:)*.0
/�2�3L0�S�(�35S83
-�3)0�61;<�[2�6D-�3)0�61(�-�*.�)S8:L0�'L2�61(�c�(+3)]</�2�3L3)-�/10�(+2�3)*9R[612�Nê0�'L->4�-�*.(+61-�4
*.2�:)61/1->'L2�*.0�çèS�*.(+N5(�T+S86�N5-�/1')S83L(�*.NêX�-�6�N5(+0�*,/12�3)3)-�/10�(+2�3)*,R�612�NÞS
*.X�-�/1(+R[(+/�*.2�:)61/1->'L2�*.0G0�2>78->-�òYX�T�(+/1(�0�T+;e4^-�3)(�-�4US8:)0�')2�61(+c�S80�(�2�3�O

ÿ���������é ')-�350�')-W=e?<@QA�CWEF���GEFR[-�S�0�:L6�-W(+*,-�3)S�78T�-�4^t80�')-
S8:L0�2�T+2�]M(+35/�S�X�S878(+T�(+0�;e2�RL(�3L782�:)3)4

rlogin
t
rcp

t8S83L4
rsh

N5(�]M'L0
78-W61-�*.0�61(+/10�-�4`OPEd-�->*.:L78*.-�/�0�(+2�3)*9�dO �yO �8t�X�S8]M-��è�8�dç��dO �dO ô8t8X�S8]M-U���	�dç
S83L4��dO �dO 
8t8X�S�]M-�������t8R[2�6DN52�6�-W(+3)R�2�6�N5S80�(+2�3)t8S83L4�/1')-�/1V�\W(�0�'
;M2�:)6�*.-�/1:)61(+0�;eS84�N5(�3L(�*.0�61S80�2�61O

&�2WS8:)0�')2�61(+cu-
rlogin

t
rcp

t8S�3)4
rsh

/12�3L3)-�/10�(+2�3)*90�2>;M2�:)6DA�61S8;
�D-�*�-�S�6�/1'5S8/1/12�:)3)0
R[612�NÞ61-�N52�0�->'L2�*.0�*.t8/161-�S80�->S

.rhosts
R�(+T�-W(+3

0�')-W')2�N5->4�(+61-�/10�2�61;<2�R);M2�:)6DS8/1/12�:)3)0G2�350�')-WA�61S8;���-�*.-�S861/1'5*�;Y*�0�-�N
S83L4�X�T+S8/1-W(�35(+0G-�3)0�61(�-�*90�')S80GS8:L0�'L2�61(�c�-W/�2�3L3)-�/10�(�2�3)*9R[612�Nê*.X�-�/1(�R�(�/
S8/1/12�:)3)0
3)S8N5-�*,2�35*.X�-�/1(+R[(+/D6�-�N52�0�-W')2�*.0�*MOP&
')-

.rhosts
R�(+T�-W(+*,S

*.(+N5X�T�-W0�-�òY0GR[(+T+-�ç�;M2�:a/1S835:)*.-WS83);e*.0�S83)4^S8614�=<?e@QADC>EF0�-�òM0G-�4�(+0�2�6
��R[2�6D-�òMS8N5X�T+-�t

vi
�)0�2>/161-�S80�->2�6�N52�4�(+R�;e(+0.O

¢ S8/1'a-�3L0�61;<(+3a0�')- .rhosts R�(�T+->(+*9S�*.-�X�S�6�S�0�-WT+(�3)-W2�R)0�-�òM0G\W(+0�'50�')-R�2�T�T+2�\W(�3L]eR�2�61NaS80._

áLk�l��d~��1k�qM�L�dk��`�Jr[k��)~^����1k����5h��L�

Ed:L/�'5S�35-�3)0�6�;<(+35;M2�:)6
.rhosts

R[(+T�-W(+3a0�')-W')2�N5-W4�(�61-�/10�2�61;e2�R);Y2�:)6
S8/1/12�:)3)0
2�350�')->T+2�/1S8T�AD61S8;���-�*.-�S861/1'5')2�*.0GS8:L0�'L2�6�(+c�-�*90�'L->:)*.-�6D\>(+0�'
0�')-WS8/1/12�:)3)0
3)S8N5->2�R�~��1k�qM�)��2�350�')-W6�-�N52�0�-W')2�*.0G\W(�0�'53)S8N5-åá)k�l1�
0�2>S�/�/1-�*.*9;M2�:)6�S�/�/12�:)3L0G2�350�'L->T+2�/1S8T�AD6�S�;��D-�*�-�S�6�/1'5*.;M*.0�-�NZOåEy2�Na-
(+N5X�T�-�N5-�3)0�S80�(+2�3)*,61-�ì8:)(+61-9á)k�l1��0�2W78-WS�R�:)T+T+;eì8:LS8T�(+R�(�-�4U4�2�N5S8(+3
3)S�Na-�OP&�2W2�X�-�61S80�->0�')-W')2�*.0GS83L4�S�/�/12�:)3L0G3)S8N5-WX�S8610�*,2�R)-�S�/�'5-�3)0�61;�t
0�')-WS8/1/�2�:L3)0G3)S�Na-WX�S8610GS83L4�0�')-W2�X�0�(�2�3LS8T�/12�N5Na-�3L0�t�:)*.->-�(+0�')-�6�S
*.X�S8/1-W2�6�S�0�S�7�/1')S861S8/10�-�61O
@QR);M2�:52�N5(�0
0�')->S�/�/12�:L3)0G3)S�Na-WX�S8610G2�RLS835-�3)0�61;e(+35;M2�:)6

.rhostsR�(�T+-�t80�')-WS8:)0�')2�61(+c�S80�(�2�35N5-�/1')S83)(+*.NÞS�*.*�:LNa-�*9;M2�:)6DT�2�/1S8T×S8/1/12�:)3)0
3)S�Na-W(+3a(+0�*,X�T+S8/1-W�[R�2�6�-�òYS8NaX^T�-�t8(+R);M2�:L6�S8/1/12�:)3)0
3)S8N5->2�350�')-WT+2�/�S�T
AD6�S�;��D-�*.-�S861/�'5'L2�*�0
(+*

andrea
t8S83)4U;M2�:5X�T+S8/1->S�35-�3)0�6�;<(+35;M2�:)6

.rhosts
R�(�T+-W\>(+0�',¡1:)*.0
0�'L->')2�*.0
3)S8N5-

other
t8(+0G\W(+T�T�S8:L0�'L2�61(�c�-W0�'L-

(+4�-�3)0�(+/�S�T�T+;e3LS8N5-�4�S8/1/12�:)3)0
3)S8N5-
andrea

2�35')2�*.0
other

�QO�æG2�:
/1S835-�òMX�T+(�/1(+0�T�;<4�-�3);<S8:)0�')2�61(+c�S80�(�2�350�2>S8T+T�S8/1/12�:)3)0�*92�3aS�*.X�-�/1(+R[(+/
*.;M*.0�-�NÞ78;<X�T+S8/1(+3)]<S�'L;MX�')-�35���8�)(+350�'L->S8/1/12�:)3)0
3)S8N5-WX�S8610G2�RLS83
-�3)0�61;<R[2�6D0�'LS80G*.;M*.0�-�N5t8S8*,(+350�'L->R�2�T�T+2�\W(�3)]<-�òMS8N5X�T+-�_

á)k�l1���

à qM�Já)k�i1rãâMr��M��1k��)�Lh�1�Jr�k��)l
äQi1k��Þi1h��ak��JhDá)k�l1��lDj�� qYl�r��M�
.rhosts³�´ z ´[µ�´+µ
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&
')(+*,*.X�-�/1(+R[(+/1S80�(�2�354�-�3L(�-�*9S8:)0�')2�61(+c�S80�(�2�350�2>S83L;e/12�3)3L-�/�0�(+2�35R[612�N
0�')-W61-�Na2�0�-W')2�*.0G/1S8T+T�-�4�á)k�l1�1OåEy(�N5(+T+S861T�;�t8;M2�:a/1S835-�òMX�T+(+/�(+0�T+;e4�-�3);
S�:)0�')2�61(�c�S80�(+2�350�2WS�*.X�-�/1(�R�(�/DS8/1/12�:)3)0G3LS8N5->2�35S8T+T�*.;M*.0�-�Na*978;
X^T�S8/1(+3)]<S�');MX�')-�35(+350�'L->')2�*.0
3)S8N5-WX�S8610G2�RLS835-�3)0�6�;<R�2�6�0�')S80
:)*.-�6 t
S�*,(+350�'L->R�2�T�T+2�\W(�3L]e-�òMS8N5X�T+-�_

! qMl1h1i
&
')(+*,*.X�-�/1(+R[(+/1S80�(�2�354�-�3L(�-�*9S8:)0�')2�61(�c�S�0�(+2�350�2>S83);<S8/1/12�:)3)0
/1S8T�T+-�4
qYl�h1iBt83L2>N5S80�0�-�6�R�6�2�Nê\>'L(�/1'561-�Na2�0�-W')2�*.0G0�')-W/12�3)3)-�/10�(�2�3
2�61(+]M(+3)S80�-�*MO
��:)T+0�(+X�T�-W3)S8N5-�*,S�6�-W3)2�0GX^-�6�N5(+0�0�-�4U(+3a0�')-W')2�*.0G2�6D(�350�')->S�/�/12�:)3L0
X^S8610�*92�R)S�*.(�3L]MT�-W-�3)0�61;èOP&�2WS8:)0�')2�61(�c�-WS835S8/1/12�:)3)0
3)S8N5->R�612�NÞN52�61-
0�')S�3a2�3L->61-�N52�0�->')2�*.0�t82�6D*�-�KY-�6�S�T�S8/1/12�:)3)0�*,R�612�NÞS�*.(�3L]MT�-W61-�Na2�0�-
'L2�*.0�t8*.(+N5X�T�;</161-�S80�->N5:)T+0�(+X�T+->-�3)0�61(+-�*,(+3a0�')-

.rhosts
R[(+T+-�t8S8*9(+3

0�')-WR�2�T�T+2�\W(�3)]
.rhosts

R�(�T+->-�òMS8N5X�T+-�_
# .rhosts file  
# 
host1.cray.com jen  # User jen can access the local host from host1.cray.com 
host2 jen   # User jen can access the local host from host2 
host3 –     # No accounts from host3 can access the local host
 – ted      # User ted cannot access the local host

ÿ�������� b T+0�')2�:)]M'50�')-W/12�3)KM-�3)(+-�3)/1-W2�R)0�')- .rhosts R[-�S�0�:L6�-N5S8V×-�*,(+0G0�-�NaX^0�(+3)]<0�2>(+3)/1T�:L4�->N5S83);<')2�*.0G3LS8Na-�*9(+3a0�')-
.rhosts

R�(+T�-W��R[2�6D-�òMS8N5X�T+-�t8\W')-�35S�/12�3)3)-�/10�(�2�35R�612�NÞS83
2�0�')-�61\W(�*.-W*.-�T�4^2�N#"�:)*.-�4U61-�Na2�0�-W')2�*.0G(+*,4�-�*.(+61-�4���t8*.-�6�(+2�:)*
*.-�/1:)61(+0�;e/12�3)*.(+4�-�61S80�(�2�3L*,*.0�-�NÞR[612�NÞ(+3)4�(+*./161(�N5(+3)S80�->T+(+*�0�(+3)]<2�R
'L2�*.0G3)S8N5-�*9(+3

.rhosts
R[(+T�-�*MOPß
2�6�]M:)(+4�-�T+(�3L-�*,2�35')2�\ 0�2

(+3)/1T+:)4�-W')2�*.0G3LS8N5-�*,(+35;M2�:)6
.rhosts

R[(+T+->(+35S�*.-�/1:)61-WNaS�3)3)-�6 t
*.-�-W*.:)78*.-�/10�(+2�3�
dOó��t�X�S8]M-$
	
dO

&
')-W*�;Y*�0�-�NêS84�N5(�3)(+*.0�61S80�2�6�2�R);M2�:)6DT�2�/1S8T×A�61S8;���-�*.-�S861/1'5')2�*.0G/1S83
X^T�S8/1-W0�')->3LS8N5-�*,2�R)KMS�6�(+2�:)*961-�Na2�0�-W')2�*.0�*,(+350�'L-
/etc/hosts.equiv

R�(�T+-�O&%�2�*.0�*9T�(+*.0�-�4�(+350�')(+*,R�(�T+-WS861->/12�3)*.(+4�-�61-�4
0�2W78-W-�ì8:)(+KMS8T+-�3)0G0�2W0�'L->AD6�S�;��D-�*.-�S861/�'5'L2�*�0.ç�S�3);<S8/1/�2�:L3)0G3)S�Na-
0�')S�0G(�*9(+4�-�3)0�(�/1S8T�2�350�')-W0�\W2>'L2�*.0�*9(�*9S8:)0�')2�61(+c�-�4�S8:L0�2�N5S80�(+/1S8T�T+;<R[2�6
/12�3)3L-�/10�(+2�35R[612�NÞ0�')-W61-�N52�0�-W')2�*.0G0�2W0�')->AD61S8;��D-�*.-�S861/�'5')2�*.0
0�')612�:)]Y'a0�')-

rlogin
t
rcp

t�S83)4
rsh

:)0�(�T+(�0�(+-�*MOåAD2�3)KM-�61*.-�T�;�t80�')-
*.;M*.0�-�NÞS84^Na(+3)(+*.0�6�S�0�2�6�/1S835*.X�-�/1(+R[(+/1S8T�T+;e4^-�3);eS8:L0�'L2�6�(+c�S80�(+2�3a0�2
/12�3)3L-�/10�(+2�3)*9R[612�Nê/�-�610�S8(+356�-�N52�0�-W')2�*.0�*,78;<X�T+S8/1(�3)]<S�');MX�'L-�3
7�-�*.(�4�-W-�3)0�61(�-�*9(+3a0�')-

/etc/hosts.equiv
R�(�T+-�O

à qM�Já)k�i1r â"r��M�'�k��L�)h�1��r�k��)l
äQi1k��Þi1h��5k���hDá)k�l1�Jl�j��¦qMl1r[�Y�
/etc/host.equiv³�´ z ´[µ�´ z
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&
')-�*.->*.-�/1:)61(+0�;eN5-�S8*.:)61-�*9S861-W(�35-�R�R[-�/10
6�-�]MS�6�4^T�-�*.*92�R)S83);<-�3)0�61(+-�*,(+3
.rhosts

R�(�T+-�*Mç�0�')S80
(�*.t�-�3)0�6�(+-�*9(�350�')-
/etc/hosts.equiv

R[(+T+-
2�KM-�6161(+4�->(+3)4�(+KM(+4�:)S8T�:)*.-�61*.í

.rhosts
R�(�T+-�*MO b 3);<')2�*.0
T�(+*.0�-�4�(+350�')-

/etc/hosts.equiv
R�(�T+->\W(+T�T×')S8KM-W(�0�*

rlogin
t
rcp

t8S83)4
rsh/12�3)3)-�/10�(+2�3)*,0�2W0�'L->A�61S8;���-�*.-�S�6�/1'5')2�*.0GS�:)0�2�NaS80�(+/1S8T+T�;<S8:)0�')2�61(+c�-�4�t

-�KM-�35(+R);M2�:50�61;<0�2>61-�*.0�61(�/10G/12�3)3L-�/�0�(+2�3)*9R[612�NÞ*.:)/1'5S�61-�Na2�0�-W')2�*.0G78;
X�T+S8/1(+3)]eS���-�3)0�61;eR�2�6�(+0G(+35;M2�:)6

.rhosts
R�(+T�-�OPEd(+Na(+T+S861T�;�t8S83L;e'L2�*.0

\W(�0�'5S���-�3)0�6�;<(+350�'L-
/etc/hosts.equiv

R�(�T+-W\>(+T�T×')S8KM-
S8:L0�'L2�6�(+c�S80�(+2�3a2�RL(�0�*

rlogin
t
rcp

t8S83)4
rsh

/12�3)3)-�/10�(+2�3)*,4�-�3L(�-�4
S8:L0�2�N5S80�(+/1S8T�T+;ët8-�KM-�35(+R);M2�:50�6�;<0�2WS8:)0�')2�61(+cu-W/12�3)3)-�/10�(+2�3)*,R�612�NÞ*.:)/1'
S�61-�Na2�0�-W')2�*.0G78;<X�T+S8/1(�3L]e(+0�*,3)S�Na-W(�35;M2�:L6

.rhosts
R�(�T+-�O

�D-�/�S�:)*.->0�')-
/etc/hosts.equiv

R�(�T+->(+*9S�0�-�òM0
R[(+T�-W��T�(+V�-W0�'L-
.rhosts

R�(�T+-���t8;M2�:5/1S835:)*.-WS83);<*.0�S83)4�S8614U=<?e@QA�CWEF:)0�(+T�(+0�;<�[*.:)/1'
S8*

vi
t
ed
t82�6

cat
�)0�2W4�-�0�-�6�N5(+3)-W\>')-�0�')-�6DS835-�3)0�61;e(+3

/etc/hosts.equiv
(�*,(+N5X�-�4�(+3)]e;M2�:)6�S�0�0�-�N5X�0�*,0�2>X�-�61N5(�0G2�6

4�-�3);<S8:L0�'L2�6�(+c�S80�(+2�3a7�;e\WS8;<2�R);M2�:)6
.rhosts

R[(+T+-�Oåß
2�T�T+2�\W(�3)]<(+*,S
*.S8N5X�T+-

/etc/hosts.equiv
R[(+T+->��\W')(�/1'52�KM-�6161(�4^-�*,0�')-W*.S8NaX^T�-

.rhosts
R�(�T+-W(�350�')-WX�61-�KM(�2�:)*9-�òMS8N5X�T+-��B_

# hosts.equiv
#
host1 ted    # Allows user ted to access the local host from host1
host2 – jen  # Allows all host2 users except jen to access local host
host3        # Allows all users on host3 to access local host

ÿ���������é ')-�350�')-W=e?<@QA�CWEF���GEFR�-�S80�:L61->(+*,-�3LS878T�-�4US83L4�0�')-
/12�3)R�(�]Y:)61S80�(�2�35X�S861S8N5-�0�-�6

NETW_RCMD_COMPAT
(�*93)2�0G*.-�0�t

*.X�-�/1(+S8T^61-�*.0�61(+/�0�(+2�3)*,S8X�X�T+;�O�æG2�:aN5S8;<')S8KM-W0�2>X�T+S8/1-W-�3)0�6�(+-�*9(�3
0�')-

/$HOME/.rhosts
R�(�T+-W-�KM-�35\>'L-�350�'L-

/etc/hosts.equivR�(�T+-W')S8*9-�3)0�61(�-�*9R�2�6�/12�6161-�*.X�2�3)4�(+3)]<')2�*.0�*MOPEd-�-W*.:)78*.-�/10�(+2�35�dO �dO �8t
X�S8]Y-����8��t8R[2�6DN52�6�-W(+3)R[2�61N5S80�(+2�3$O

é ')-�350�61;M(�3L]e0�2W/�2�3L3)-�/10G0�2>S�61-�N52�0�-W')2�*.0G7�;e:)*.(+3)]<0�')-
rlogin

t
rcp

t�2�6
rsh

:L0�(+T+(�0�;�t8S8:)0�')2�61(+c�S80�(�2�35(+*,'LS83)4�T+-�4U(�35S�N5S83)3)-�6D*.X�-�/1(�R�(+/
0�2W0�'L->61-�N52�0�->')2�*.0.OP&G')-�61-�R�2�61-�t8;M2�:5*.')2�:)T+4�/12�3L*�:LT�0
\>(+0�'50�'L-
*.;M*.0�-�NÞS84�N5(+3)(+*.0�61S80�2�6�2�R)0�')-W61-�Na2�0�-W')2�*.0�t82�6�*.-�->0�')-W6�-�N52�0�->'L2�*.0�í *
KM-�3)4^2�6�4�2�/1:)N5-�3)0�S80�(�2�3Lt8R[2�6D0�'L->/12�6161-�/�0
(�3LR[2�61N5S80�(�2�35S8782�:L0
S8:L0�'L2�6�(+c�S80�(+2�3a2�350�')S80
')2�*.0�OP?<-�KM-�610�')-�T�-�*.*.t8(+35X�61S8/10�(�/1-�t8(+R)0�')-
61-�N52�0�->')2�*.0G(+*,61:L3)3)(+3)]eS�3a2�X�-�61S80�(+3)]<*�;Y*�0�-�Nê4�-�61(�KM-�4UR[612�Nê0�'L-
�dO  8��E £ 2�X�-�61S80�(�3L]e*.;M*.0�-�N5t8;M2�:5/�S�3aX�612�78S�78T�;<S8:)0�')2�61(+c�->S
/12�3)3)-�/10�(+2�3a0�2W0�')S80G'L2�*�0
R[612�Nê;M2�:)6�T+2�/1S8T�AD61S8;��D-�*.-�S861/�'5')2�*.0
78;
/12�3)3)-�/10�(+3)]<S83)4UT�2�]M]M(+3)]<(+3a0�2W0�'L->61-�N52�0�->')2�*.0
�[:L*.(�3)]Mt�R[2�6D-�òMS8N5X�T�-�t
telnet

�)S83)4U0�')-�35:)*.(+3)]eS�3);eS�KMS8(�T+S878T+-W0�-�òM0
-�4�(+0�2�6D0�2>-�3)0�-�6D0�'L-

à qM�Já)k�i1rãâMr��M��1k��)�Lh�1�Jr�k��)l
äQi1k��Þi1h��ak��JhDá)k�l1��lDj�� qYl�r��M�
.rhosts³�´ z ´[µ�´)(
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3LS8N5->2�RL;M2�:)6�T+2�/1S8T�AD61S8;��D-�*.-�S861/1'a'L2�*.0G(+350�'L-
.rhosts

R�(+T�-W(+3
;M2�:L6�')2�N5-W4�(�61-�/10�2�61;e2�350�')->61-�N52�0�->')2�*.0.OP@QR)0�'L(�*94�2�-�*,3)2�0
S8X�X�-�S86
0�2W\>2�61V�t8/12�3)*.:)T+0G\W(+0�'50�')->*.;M*.0�-�NÞS�4�N5(�3)(+*.0�61S80�2�6�2�6�*.-�->0�')-
KM-�3L4�2�6�"[*.:LX�X�T+(�-�4U4�2�/1:)N5-�3)0�S80�(�2�35R�2�6�0�')->61-�N52�0�->')2�*.0.O
&
')->R�2�T+T�2�\W(+3)]e-�òMS�NaX�T+-W(�T+T�:L*.0�61S80�-�*9S�*.S8N5X�T+-

.rhosts
R�(+T�-W2�35S

AD61S8;���-�*.-�S861/1'5')2�*.0GR�2�6�S�:L*�-�6D\W(�0�'5S�T�2�]M(+353)S8N5-W2�R
scott

O
scott

\>S�3)0�*,0�2WS8:)0�')2�61(+cu-W/12�3)3)-�/10�(+2�3)*9R[612�NÞ'L(�*9S8/1/12�:)3)0�*9\>(+0�'
0�')-W*.S8N5-WT�2�]M(+353)S8N5-W2�35S83)2�0�')-�6�AD61S8;���-�*.-�S861/1'5')2�*.0
�
othercray

�)S�3)4UR[612�Nê0�'L->R�612�3)0+"[-�3L4�\W2�61V�*.0�S80�(�2�35�
biology

�QO
scott

S8T+*.2>(+*,\W2�61V�(+3)]<2�3aS�X�612J¡1-�/�0
\>(+0�'5S�:L*.-�6�\W(�0�'5S�T�2�]M(+353)S8N5-
2�R
betsy

2�35S83L2�0�'L-�6�\W2�61V�*.0�S80�(�2�35�
math

�[t�S83)4U')-W\WS83)0�*,0�2
S�:)0�')2�61(�c�-W/12�3)3)-�/10�(�2�3L*,R�612�NÞ0�')S80GS�/�/12�:)3L0G2�350�')S80G\W2�61V�*.0�S80�(�2�3�O
ß
(�3LS8T�T+;ët�')->\WS83)0�*,0�2W4�-�3);<-�òMX�T+(�/1(+0�T+;<S8:)0�')2�61(+cuS�0�(+2�350�2>S83);<S8/1/12�:)3)0
R�612�NÞ0�')-W')2�*.0G/1S8T+T�-�4

chemistry
�[X�2�*.*.(+78T+;<78-�/1S8:)*.-W0�'L->S8/1/12�:)3L0

/1S8T+T+-�4
scott

2�3a0�')S�0G*.;M*.0�-�NÞ78-�T+2�3)]M*90�2WS�4�(+R[R�-�61-�3)0G:L*�-�61��t8S83)4U0�2
0�')-WS8/1/12�:)3)0
/�S�T�T+-�4

trouble
2�35S83);<')2�*.0G��X�2�*.*.(+78T+;e7�-�/�S�:)*.->0�')-

:L*.-�6�2�R)0�')S�0GS8/1/12�:)3)0
3)S8N5-W(�*9S�V�3)2�\W35*.-�/�:L6�(+0�;<6�(+*.V��QO b .rhostsR�(+T�-W0�2>*.-�0
:)X�0�')-�*.-WS8:)0�')2�61(+c�S80�(�2�3L*,N5(�]Y')0G/12�3)0�S8(+350�'L->R�2�T�T+2�\W(�3)]
-�3L0�61(+-�*M_

# sample .rhosts file on a Cray Research system
#
othercray scott # my login (scott) from our other Cray Research system
biology # my login (scott) from my workstation
math  betsy # while we’re working on XYZ project
chemistry – # no one from host chemistry
– trouble # no one named “trouble”

&
')-WS8:)0�')2�61(+cuS�0�(+2�35T+(�3)-�*9R�2�6
othercray

S83)4
biology

*.')2�\Æ0�')S�0
scott

/1S835S8:)0�')2�61(�c�-W0�')-W(�4�-�3L0�(+/1S8T�T+2�]M(+3a3LS8N5->2�35S83)2�0�')-�6D*.;M*.0�-�N
-�(+0�')-�6�-�òMX�T+(+/1(�0�T+;e78;<T�(+*.0�(�3)]<0�')->T+2�]M(�353)S8N5->2�6D*.(�N5X�T+;e78;<2�Na(+0�0�(�3L]
0�')-WT+2�]M(�353)S8N5-WX�S8610G2�R)0�')-W-�3)0�61;èO

æ
2�:a/1S835/161-�S80�-W0�'L-
.netrc

R�(+T�-W(�35;M2�:L6�')2�N5->4^(�61-�/10�2�61;e2�350�')-
AD61S8;��D-�*.-�S861/1'a*.;M*.0�-�NÞ0�2>X^6�2�KM(+4�-WS8:)0�')2�61(+cuS�0�(+2�35R[2�6D0�'L-

ftpR�S8/1(+T�(+0�;eS83L4
rexec

�� 8�)T+(+7861S861;e612�:)0�(+3)-�OPé ')-�35;M2�:5(+3)KM2�V�-W-�(+0�'L-�6
2�3L-�t80�')->X�612�]M61S8NêT�2�2�V×*,R�2�6�S

.netrc
R�(�T+->(+35;M2�:)6�'L2�Na-W4�(+6�-�/10�2�61;�O

@QR)0�')-WX�612�]M61S8NÞR�(+3)4�*90�'L(�*9R[(+T+-�t8(+0G:)*.-�*90�'L->(+3)R�2�61NaS�0�(+2�35/12�3)0�S8(�3L-�4
(+350�')->R�(+T�-W0�2>T+2�]e;M2�:5(+35S8:)0�2�N5S80�(+/1S8T+T�;<0�2>0�')-W61-�N52�0�-W')2�*.0.Oå@QR);M2�:
4^2>3)2�0
')S8KM-WS

.netrc
R[(+T+-�t8;M2�:5\>(+T�T×78->X�612�N5X�0�-�4UR[2�6�;Y2�:)6�T+2�]M(�3

3LS8N5->S83L4�X�S�*�*.\W2�614`O

õ�ö$÷
.netrc û.ü�ý ÷³�´ z ´ z
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&
')-
.netrc

R[(+T�-W(+*,S�*.(+NaX�T+-W0�-�òY0GR�(�T+-�ç�;M2�:5/1S835:)*.->S�3);e*.0�S83L4�S8614
=<?e@QADC>E�0�-�òM0G-�4�(+0�2�6 t�*.:)/1'5S8*

vi
t80�2>/161-�S80�-W2�6�N52�4�(�R�;<(�0.Oå@QR

.netrc
/12�3)0�S8(+3)*9X�S8*.*.\W2�6�4U2�6DS8/1/�2�:L3)0G(+3)R�2�61NaS�0�(+2�3)t

ftp
\W(+T�T×:)*.-

0�')-WR[(+T+->2�3LT�;<(�RL0�')->R�(+T�-WX�-�61N5(�*.*.(+2�3)*9S861->*.-�0
*�2W0�')S80
2�3)T+;e0�')-W2�\>3L-�6
2�R)0�')-WR�(�T+->'LS8*,61-�S84US83)4U\W61(�0�-WX�-�61Na(+*.*.(+2�3)*MOå&
')S80
Na-�S�3)*,0�')S80
0�')-
2�\W3)-�6D*.')2�:)T+4U:)*.-

chmod
�B���L0�2W*.-�0G0�')-WR[(+T+->X�-�61N5(+*.*�(+2�3)*90�2

600
O>@BR

0�')-WR[(+T+->X�-�61N5(+*.*�(+2�3)*9S8T+T�2�\ÆS�3);e2�0�')-�6D:)*.-�6�0�2W61-�S84�S�3)4�\W61(�0�-W0�')-
R�(�T+-�t

ftp
\W(+T�T�R�S8(+T�Oåß
2�6�(+3)R�2�61NaS80�(+2�352�35*.-�/�:L6�(+0�;</�2�3L/�-�613)*9R�2�6�0�')-

.netrc
R�(+T�-�t�*.-�->*.:)7�*.-�/�0�(+2�3�
dOó�èt8X�S8]M-$
	
dO

&
')-
.netrc

R[(+T�-W/1S835/12�3)0�S8(+3a2�3L->2�6DN52�6�-W-�3)0�61(�-�*MO ¢ S8/1'5-�3)0�6�;4�-�*./161(+78-�*,4�-�R�S8:)T+0
KMS8T�:L-�*,S83L4�N5S8/1612�*90�2W:)*.-W\>'L-�3a/12�3)3L-�/10�(+3)]<0�2>S
*.X�-�/1(+R[(+-�4U6�-�N52�0�-W')2�*.0�O ¢ S�/�'5-�3)0�61;<(�*9NaS�4�->:)XU2�R)0�2�V�-�35X�S8(+61*.t\W')(+/�'5(+3)/1T+:)4�-�*9S�V×-�;M\>2�614US83)4US�KMS8T+:)-�O ¢ S�/�'50�2�V�-�35(+*,S�*.0�61(+3)]e2�R/1')S861S8/10�-�61*.t8*.-�X�S861S80�-�4�7�;eS�*.X�S8/1-�t80�S878t8/12�N5N5S8t83)-�\WT�(+3)-�t82�6DS
*.0�61(�3L]e2�R)/1')S�6�S�/�0�-�61*978-�0�\>-�-�350�\>2W4�2�:)78T+-Wì8:)2�0�S80�(�2�35N5S861V�*MOP&G')-
78S8/1V×*�T+S8*.'��

\
�)(+*,S�*.X�-�/1(+S8T�/1')S861S8/10�-�61O�æG2�:5/1S835-�N578-�4US83);<2�R)0�')-

*.X�-�/1(+S8T�/1')S861S8/10�-�61*,��*.X�S8/1-�t80�S878t8/12�N5N5S8t83)-�\WT�(+3)-�t84^2�:)78T+->ì8:)2�0�S80�(+2�3
N5S861V�t82�6D78S8/1V�*.T+S8*.')�)(+3)0�2>S�0�2�V�-�3578;<X�61-�/�-�4^(�3)]<(+0G\W(�0�'5S
78S8/1V×*�T+S8*.'$O>=e*.:LS8T�T+;�t8-�S8/1'5-�3)0�61;e(+*,2�35S�*.-�X�S861S80�-WT�(+3)-�O

&
')->61-�/12�]M3)(+c�-�4�V�-�;M\W2�614�*,S�6�-
machine

t
login

t
password

t
account

t�S83)4
macdef

O
b T+(�*.0
2�R)0�')-WV�3)2�\W350�2�V×-�35X�S8(�61*9R�2�T�T+2�\>*MOP&
')-

machinei1h��5k���h���á)k�l1�J�)~��5h,0�2�V�-�35X�S�(�6D4�-�R[(+3)-�*90�')->*.0�S8610G2�RLS835-�3)0�6�;�O b T+T2�0�')-�6D0�2�V×-�3aX�S�(�61*9S861->2�X�0�(+2�3)S8T�S83L4�/1S83578-W*.X�-�/1(�R�(+-�4�(+35S83);<2�614�-�6 t
0�')2�:)]M'50�')-�;<S861-W:)*.:)S8T+T+;e]M(+KM-�35(+3a0�')-W2�614�-�6D0�'LS80GR�2�T+T�2�\W*MO�æG2�:a\W(+T�T
78-WX�612�N5X�0�-�4UR�2�6�S83);<(+3)R[2�61N5S80�(+2�3a0�')S80
(�*9N5(�*.*.(+3)]eR�612�NÞ0�')-
.netrc

R�(+T�-W�[R�2�6�-�òYS8N5X�T�-�t80�')-
password

�`~^l�l�.Wk�i1sF0�2�V×-�3aX�S�(�61�
S83L4�(+*,3L-�-�4�-�4U0�2W-�*.0�S878T+(�*.'5S�/12�3)3)-�/10�(�2�3�OP&G')-

macdef
0�2�V�-�3aX^S8(�6

4�(+R�R[-�61*9R[612�NÞ0�')-W2�0�')-�6�0�2�V�-�35X�S8(+61*Mç�S8R�0�-�6�0�')-
macdef

�a~��i1k����)~��ah
0�2�V�-�35X�S8(+6�t�S8T�T×/1')S861S8/10�-�6�*9:)XU0�2>S�78T+S83)V�T+(�3L->S861-WS8*.*.:)N5-�4U0�2W78-
0�')-W4�-�R[(+3)(+0�(�2�352�R)0�')-WN5S8/1612�O

/9h�i��5r�l1l�r�j8��h��Jk�08h1���`~^r[i1l
³�´ z ´ z ´+µ
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Ý 1�������
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&�2�V�-�3 £ -�*./161(+X�0�(�2�3
machine

i1h��5k���h���á)k�l1�J�)~��5h
@Q4�-�3)0�(�R�(+-�*,0�')-W3)S8N5->2�RL0�'L->61-�N52�0�->')2�*.0
0�2>\W')(+/1'aS�/12�3)3)-�/10�(+2�35(�*90�2>78-
-�*.0�S878T+(�*.')-�4`OP&
')-

.netrc
R[(+T+->(+*

*.-�S861/1')-�4UR[2�6DS
machine

0�2�V�-�350�')S80
N5S80�/�'L-�*,0�')->61-�N52�0�->')2�*.0
3)S8N5-
*.X�-�/1(�R�(+-�4�2�350�')-

ftp
2�6

rexec/12�NaN5S83L4�T+(+3)->2�6DS8*9S83
open

/12�NaN5S83L4
S861]M:)N5-�3)0.O b R�0�-�6�S�N5S80�/1'5(+*,R�2�:)3)4^t80�')-*.:)78*.-�ì8:)-�3L0

.netrc
0�2�V�-�3)*9S861-

X�612�/1-�*.*�-�4U:)3L0�(+T�0�')-W-�3)4U2�R)0�')-WR[(+T+->(+*
61-�S8/1')-�4U2�6�:)3L0�(+T�S83L2�0�'L-�6

machine0�2�V�-�35(+*,R�2�:)3)4�O
login

�[k��)r������)~��ah EdX�-�/1(+R[(+-�*90�'L->3)S�Na-W2�R)S�:)*.-�6DS80G0�')-
61-�Na2�0�-W')2�*.0.Oå@QR)0�')(+*,0�2�V�-�35(+*,X�61-�*.-�3)0�t
0�')->S�:)0�2�T�2�]M(+35X�612�/�-�*.*9T+2�]M*,(+3a0�2W0�')-
61-�Na2�0�-W')2�*.0G78;<:)*.(+3)]e0�')-W*.X�-�/1(+R[(+-�4
3)S8N5-�O

password
�`~�l1l�.Wk�i�s EdX�-�/1(+R[(+-�*9S�X�S�*.*�\W2�614`OP@QR)0�')(�*90�2�V�-�35(�*

X�61-�*.-�3)0�t80�')->S8:L0�2�T+2�]M(+35X�6�2�/1-�*.*9*.:)X�X�T+(�-�*
0�')->*.X^-�/�(+R�(�-�4U*.0�61(�3)]<\W')-�350�')->R�(+T�-
0�6�S�3)*.R[-�6D*.-�61KM-�6�61-�ì8:)(+61-�*,S�X�S�*�*.\W2�614US8*
X�S8610G2�RL0�'L->T+2�]M(�35X�612�/1-�*.*MOP@BRL0�'L-
.netrc

R�(�T+-W/1S83578-W6�-�S�4�7�;eS83L;M2�3)-
2�0�')-�6�0�')S�350�'L->:L*�-�6 t�S83)4U0�')(�*90�2�V�-�35(�*
X�61-�*.-�3)0G(+350�')->R�(+T�-�t�0�'L->S8:L0�2�T+2�]M(+3
X�612�/1-�*.*,(+*,S8782�610�-�4`Oåß
2�6�*.-�/1:)61(�0�;
X�:)61X�2�*.-�*.t8/1T�-�S�6�"[0�-�òM0
X�S8*.*.\>2�614�*9*.')2�:)T+4
3)2�0
78->:L*.-�4`O

account
~��1k�qM�)�2���)~��ah

Ed:)X�X^T�(+-�*,S835S84�4^(�0�(+2�3)S8T�S8/1/12�:)3)0
X�S8*.*.\W2�6�4�Oå@QR)0�')(+*,0�2�V�-�35(+*,X^6�-�*.-�3L0�t80�')-
S8:)0�2�T+2�]M(�35X�612�/1-�*.*,*.:)X^X�T�(+-�*,0�')-
*.X�-�/1(�R�(+-�4�*.0�61(+3)]e(+R)0�')-WR�(�T+->0�61S83)*.R�-�6
*.-�61KM-�6�61-�ì8:)(+61-�*,S835S84^4�(�0�(+2�3)S8T�S�/�/12�:)3L0
X�S8*.*.\W2�6�4�O
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Ý 3 �������
	����������������������� ������ "!�!�#
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&�2�V�-�3 £ -�*./161(�X^0�(+2�3
macdef

�5~�1i1k����)~��5h4�5~��i1k
£ -�R�(�3L-�*,S�N5S8/1612WR[2�6D:)*.-W(�350�')- ftp*�-�*.*.(+2�3$OP&G'L(�*90�2�V×-�3a(+*9*.(�N5(+T�S86D0�2>0�')-
macdef

/�2�N5N5S83)4U2�R
ftp

O b N5S8/1612>(+*
4�-�R[(+3)-�4U\>(+0�'50�'L->*.X�-�/1(+R[(+-�4�3LS8N5-�ç�(�0�*
/�2�3L0�-�3L0�*978-�]M(+35\>(+0�'a0�')-W3)-�òM0

.netrcT�(+3)-WS83)4U/12�3)0�(+3):)-W:)3)0�(+T�S�78T+S83)V�T+(+3)-W(�*
-�3)/12�:)3)0�-�61-�4`Oå@QR)S�N5S8/1612>/1S8T+T+-�4

init
(+*

4�-�R[(+3)-�4�t8(+0G(+*,-�òM-�/1:)0�-�4�S8:L0�2�N5S80�(+/1S8T+T�;<S8*
0�'L->T+S8*.0G*.0�-�XU2�R)0�'L->S8:L0�2�T+2�]M(+3aX^6�2�/1-�*.*MO

&
')(�*9*.:)78*.-�/10�(+2�3a*.'L2�\>*9S835-�òMS8N5X�T+-W2�R)S
.netrc

R�(�T+-�OP&G')(+*
-�òMS8N5X�T+->/12�3L0�S8(+3)*9S�*�-�0
2�R)0�2�V�-�3)*9R[2�6D0�')61-�->4�(+R�R[-�61-�3)0
6�-�N52�0�-W')2�*.0�*MO
&
')->R�(+6�*.0
*.-�0G(+3)4�(+/1S80�-�*90�')S80�t8\W')-�35/�2�3L3)-�/10�(�3)]<0�2>'L2�*.0

biology
t

;M2�:5N5:)*.0G:L*.->0�')-WT+2�]M(�353)S�Na-
bonnie

Oå�D-�/1S8:)*.-W0�'L->X�S�*�*.\W2�614
\WS8*,2�N5(+0�0�-�4�t8;M2�:5S861->X^6�2�N5X�0�-�4UR[2�6D0�'L->X�S8*.*.\W2�614�4�:)61(+3)]<-�S8/1'
T+2�]M(+3aX�612�/1-�*.*MOP&G')-W*.-�/12�3)4U*�-�0
(�3L4�(�/1S80�-�*90�')S80�t8\>'L-�3a/12�3L3)-�/10�(+3)]<0�2
0�')-W')2�*.0

chemistry
t8;M2�:5N5:)*.0G:L*�-W0�')-WT�2�]M(+353)S8N5-

bonnie2
t�S83)4

(+0GS8T+*.2>4�-�R�(+3)-�*,0�\W2>N5S8/1612�*.t
lsf

S83)4
pwdlsf

Oå&
')-W0�'L(�614U*.-�0G(+*,S83
-�3)0�61;<R[2�6DS83)2�3L;MNa2�:L*

ftp
Oå&
')-WS83)2�3);MN52�:)*9R[S�/�(+T+(�0�;<(�*90�')->S�78(�T+(+0�;

0�2W:)*.-
ftp

0�2WS8/1/1-�*.*,S83L2�0�'L-�6�')2�*.0
\>(+0�')2�:)0
')S8KM(+3)]<S835S8/1/12�:)3)0G2�6
X�S8*.*.\W2�614U2�3a0�')S�0G')2�*.0.OP&G')-WT+2�]M(+3a3LS8N5->R�2�6�S�3)2�3);MN52�:)*

ftp
(�*

:)*.:)S�T�T+;
anonymous

OP&G')-WX�S8*.*.\W2�614�*.')2�:LT�4U78-WS�3)S8N5->0�')S�0
4�-�*./161(+78-�*,0�')-W:)*.-�6�çP')2�\W-�KM-�6 t8R[2�6D*.-�/1:)61(�0�;<X�:)61X�2�*.-�*.t8;M2�:5*.')2�:LT�4
3)2�0
:)*.-W/�T+-�S86�"�0�-�òM0GX�S8*.*.\W2�614�*,(+3

.netrc
OP&�2W(�4�-�3L0�(+R�;e0�')-W:)*.-�6 t

0�')(+*,-�3)0�61;</12�3)0�S8(�3L*,0�')-WX�S8*.*.\>2�614
bonnie

OP=e*.:)S8T+T+;ët�0�'L-
S83L2�3);MN52�:)*,R�S8/1(+T�(+0�;<(�*93)2�0G-�3LS878T+-�4`ç�\W')-�35(�0
(+*,-�3)S�78T�-�4�t�2�3)T+;eS
T+(�N5(+0�-�4�3L:)N578-�6�2�R)R�(+T�-�*9/1S83578-WS8/1/�-�*.*.-�4U2�350�')S80G'L2�*�0.O

# .netrc file example

machine biology login bonnie
machine chemistry login bonnie2
    macdef lsf
    ls –CF

    macdef pwdlsf
    pwd
    ls –CF
machine blackhole login anonymous password bonnie

576�~����`�[h�k�ä$~
.netrc

äQr[��h
³�´ z ´ z ´ z
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Ý���������
	����������������������������� "!�!�#$#"�%!

&
')->*.;M*.0�-�NÞS84^Na(+3)(+*.0�6�S�0�2�6DNaS8(+3)0�S8(+3)*,0�')-
/etc/shells

R[(+T+->0�2
4^-�0�-�61N5(+3)->\W')S80
/12�NaN5S83)4U*.')-�T+T+*,/1S83578-W:)*.-�4�0�2WS8/1/1-�*�*90�')-
=<?<@BADC>EF*.;M*.0�-�NZOå&G')-W*.;M*.0�-�NêS84�N5(�3L(�*.0�61S80�2�6�N5S8(�3L0�S�(�3)*90�')-
/etc/ftpusers

R�(�T+->0�2W4�-�0�-�61Na(+3)-W\W')2>/1S835:)*.-
ftp

0�2>S8/1/1-�*.*,0�')-
=<?<@BADC>EF*.;M*.0�-�NZOå&
')-

/etc/shells
R�(�T+-W(�*9S83 b EyA�@Q@$R�(+T�-W0�')S80/12�3)0�S8(+3)*9KMS8T+(�4UT+2�]M(+3a*.'L-�T�T+*Mç�0�')-

/etc/ftpusers
R�(+T�-W(�*9S83 b EdA�@Q@R�(+T�-W0�')S80
/�2�3L0�S�(�3)*9T+2�]M(�353)S�Na-�*90�')S80GS�6�-W3)2�0
KMS8T+(�4�t�2�3)->:L*.-�6�3)S8N5-

X^-�6�T+(�3L-�Oåé 'L-�3a0�')-
ftp

4�S8-�N52�35(�*9(�3)KY2�V�-�4�t8(+0GN5S8V�-�*,0�')-
R�2�T+T�2�\W(+3)]</�'L-�/�V×*,R�2�6�0�')-WT+2�]M(�353)S�Na-W2�R)0�')-W:)*.-�6D\>')2W(+*,0�61;M(+3)]<0�2
]MS�(�35S�/�/1-�*.*M_
��O £ -�0�-�61N5(+3)-�*,\W')-�0�')-�6D0�'L->T+2�]M(+3a*.'L-�T�T×2�R)0�')->:L*.-�6�(+*,T+(+*�0�-�4U(+3

/etc/shells
O

�yO�@QR)0�')-
/etc/shells

R[(+T+->4�2�-�*93)2�0
-�òM(�*.0�t80�')-W4�S8-�N52�35:)*.-�*,S
4�-�R�S8:)T+0GT+(�*.0
2�R

/bin/sh
t
/bin/csh

t8S83)4
/bin/ksh

O
 yO�@QR)0�')-W:)*.-�6�í *9T�2�]M(+35*.')-�T�T×(�*93)2�0
T�(+*.0�-�4�t80�')-W:)*.-�6�(+*,4�-�3L(�-�4US8/1/1-�*.*MO
�yO�A�'L-�/�V×*,0�')-

/etc/ftpusers
R[(+T+->R�2�6�0�')-WT+2�]M(�353)S�Na-W2�R)0�')-

:)*.-�6D\>')2W(+*,0�61;M(+3)]e0�2W]MS8(+35S8/1/�-�*.*MO
ôyO�@QR)0�')-W3)S8N5->(+*90�')-�61-�t

ftp
4�-�3)(+-�*,0�')-W:)*.-�6DS8/1/1-�*.*MO

�yO�@QR
/etc/ftpusers

(�*93)2�3)-�òM(+*.0�-�3L0G2�6�-�N5X�0�;ët8S8T+T�KMS8T+(+4�=<?<@BADC>E
:)*.-�61*9S861->/12�3)*.(+4�-�61-�4UKMS8T�(+4U:)*.-�61*,2�R

ftp
O

ß
2�T�T+2�\W(�3L]e(+*,S�3a-�òMS�NaX^T�-W2�R)S83
/etc/shells

R�(�T+-�_
# /etc/shells file example
#
# Valid login shells for FTP users
#
/bin/csh
/bin/sh
/bin/ksh
/usr/lbin/oursh    # A local shell

b 35-�òMS8N5X�T+->2�R)S�3 /etc/ftpusers R�(�T+-WR[2�T+T+2�\>*M_
# /etc/ftpusers file example
#
# Denied ftp and ftam users
deb
mk
adam

õ�ö$÷
/etc/shells øGù�ú

/etc/ftpusers û.ü�ý ÷�þ³�´ z ´8(
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&×S�78T�-W��]M(+KM-�*,-�òMS8N5X�T+-�*,2�R)X�2�*.*.(+78T+->S8:L0�2�T+2�]M(+35X�6�2�7�T�-�N5*,S�3)4
*.2�T+:)0�(�2�3L*MO

&×S87�T�-W�dO b :)0�')2�61(+c�S80�(�2�35X�612�78T+-�N5*,S83L4�*.2�T+:)0�(+2�3)*

HG612�78T+-�N Ey2�T�:L0�(+2�3
æG2�:5/1S83)3L2�0GS8/1')(+-�KM-
S8:)0�2�T+2�]M(�350�2>S�6�-�N52�0�-
')2�*.0.O

Ey-�->0�')-W6�-�N52�0�->'L2�*.0�í *,KM-�3)4^2�6�4�2�/1:)N5-�3)0�S80�(�2�35R�2�6�0�')->X^6�2�X^-�6
S�:)0�')2�61(�c�S80�(+2�35X�6�2�/1-�4�:L61-�*,2�350�'L->61-�N52�0�->')2�*.0.OP�[@QR)0�')-W61-�Na2�0�-W')2�*.0
(+*961:)3)3)(+3)]<S8352�X�-�61S80�(�3L]e*.;M*.0�-�Nê78S8*.-�4U2�35�dO  8�DE £ t80�')-W*.2�T�:)0�(+2�3N5S8;<78-WS8*,*.(+N5X�T+->S8*9X�:)0�0�(�3L]eS835-�3)0�61;<0�'LS80G/12�3)0�S8(+3)*,0�')-W3)S8N5-W2�R
0�')-WT+2�/1S8T�')2�*.0
(�350�')-

.rhosts
R[(+T�-W(+3a;M2�:L6�')2�N5-W4�(�61-�/10�2�61;e2�350�')-

61-�N52�0�->')2�*.0.O �
æG2�:5/1S83)3L2�0GS8/1')(+-�KM-
S8:)0�2�T+2�]M(�350�2>S�6�-�N52�0�-
')2�*.0
78-�/1S8:)*.-W;M2�:)6DT�2�]M(+3
3)S8N5-W2�350�'L->T+2�/1S8T�')2�*.0
(�*
4�(+R[R�-�61-�3)0GR�612�NÞ0�')-WT�2�]M(+3
3)S8N5->2�350�')-W6�-�N52�0�-
')2�*.0.O

Ey-�->0�')-W6�-�N52�0�->'L2�*.0�í *,KM-�3)4^2�6�4�2�/1:)N5-�3)0�S80�(�2�35R�2�6�0�')->X^6�2�X^-�6
61-�N52�0�->'L2�*�0
X�612�/1-�4�:)61-�*,0�2>S�:)0�')2�61(�c�-WS835S8:)0�2�T�2�]M(+35R[612�NêS
4^(�R�R[-�61-�3L0GT+2�]M(�353)S�Na-�OP��@QR)0�')-W61-�Na2�0�-W')2�*.0G(+*96�:L3)3)(+3)]<S8352�X�-�61S80�(�3L]
*.;M*.0�-�NÞ7�S8*.-�4�2�35�dO  8�DE £ t�0�'L->*.2�T+:)0�(�2�35N5S8;<78->S�*,*.(+NaX^T�-WS8*X^:)0�0�(+3)]<S835-�3)0�61;e0�')S80
/12�3)0�S8(+3)*,0�')-WT�2�/1S8T×')2�*.0G3)S�Na-WS83)4U;M2�:)6
S�/�/12�:)3L0G3)S�Na-W(+350�'L-

.rhosts
R�(�T+-W0�'LS80G(+*,(+3a;M2�:L6�')2�N5-W4�(�61-�/10�2�61;

2�350�')-W61-�N52�0�-W')2�*.0�t8S83L4�0�')-�35:)*.(+3)]<0�')-
–l

��k��)r[�9���)~��5h92�X�0�(+2�352�3
0�')-W/12�N5NaS�3)4UT�(+3)-W\>'L-�3)-�KM-�6�;M2�:5:L*�-W0�')-

rlogin
2�6

rsh
:)0�(�T+(+0�;�O �

CW35S�=<?<@BADC>EF���GEF*.;M*.0�-�N5t8;M2�:5NaS8;<78-WX�612�')(�7�(�0�-�4UR[612�NÞ:L*.(�3)]
S�:)0�2�T�2�]M(+35R[2�6DS�4�(+R[R�-�61-�3)0GS�/�/12�:L3)0G3)S�Na-W0�')S835;M2�:)6DT+2�/�S�T�S8/1/12�:)3)0
3LS8N5-�OåAD')-�/1V�\W(+0�'5;M2�:L6�*.;M*.0�-�NÞS84�N5(+3)(+*�0�61S80�2�6�S�3)4�*.-�-W*.:)78*.-�/10�(�2�3
�yO �dO �8t8X�S�]M-������8t8R�2�6�(+3)R�2�6�N5S80�(+2�35S8782�:)0
6�-�*.0�61(+/�0�(+2�3)*MO

æG2�:5/1S83)3L2�0GS8/1')(+-�KM-
S8:)0�2�T+2�]M(�350�2>S�A�61S8;
��-�*.-�S861/1'5')2�*.0.O

H
T�S�/�-WS835-�3)0�61;</12�3)0�S8(�3L(�3)]<0�')-W3)S8N5-W2�R)0�')-W')2�*.0GR�612�NÞ\W')(+/�'5;M2�:
S�6�-W0�61;M(�3)]<0�2>X�-�61R�2�61NÞ0�')-WS8:)0�2�T�2�]M(+35(�350�')-

.rhosts
R[(+T+->(+35;M2�:)6

'L2�Na-W4�(+61-�/�0�2�61;<2�350�'L->AD6�S�;��D-�*.-�S861/�'5')2�*.0.O ¢ 3)*.:L6�-W0�')S80
2�3)T�;<0�')-2�\W3)-�6D')S8*,\W61(+0�-WX�-�61N5(�*.*.(+2�3$OPA�')-�/1V�\W(�0�'5;M2�:)6�*.;M*.0�-�N
S�4�Na(+3)(+*.0�61S80�2�6�S8782�:)0
\>')-�0�')-�6DS�=<?<@QA�CWE����
E�*.;M*.0�-�NÞ(+*,61:)3L3)(+3)]Mt
S�3)4�\W')-�0�')-�6DS8:)0�2�T�2�]Y(�35(+*,61-�*.0�6�(+/10�-�4`O�æG2�:aN5S8;<3)-�-�4U0�2>X�T+S8/1->S�3
-�3L0�61;<R�2�6�;M2�:)6DT�2�/1S8T×')2�*.0G(+350�'L-

/etc/hosts.equiv
R�(+T�-�t�S83)4U;M2�:

N5S8;<')S8KM-W0�2W:)*.->0�')-W*.S8N5->S�/�/12�:L3)0G3)S�Na-W2�35782�0�'5T�2�/1S8T×S83)4
61-�N52�0�-P*.;M*.0�-�N5*MO

: ¬>�;W¯u°�®
¨Wª�«M¥�¬W²�¯uï$¨W«Y¯.¬W°
< ²�¬$=<�§7> ð
³�´8(
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&×S�78T�-W�dO b :)0�')2�61(�c�S80�(+2�35X�6�2�7�T�-�N5*9S83)4U*.2�T�:)0�(+2�3)*?A@ »�Ä8¸JÁÑÄ8¿8· BDC
HG612�78T+-�N Ed2�T+:)0�(�2�3
æG2�:5\WS83)0G0�2WS8:)0�')2�61(+c�-
*.X�-�/1(+R[(+/�:L*.-�6�*92�35/1-�610�S�(�3
61-�N52�0�->')2�*.0�*,0�2>S�/�/1-�*.*
;M2�:)6DS8/1/12�:)3)0
2�35S�AD61S8;
�D-�*�-�S�6�/1'5'L2�*.0�O

HGT+S8/1->-�3)0�61(+-�*,(+35;M2�:)6
.rhosts

R�(+T�-W(�35;M2�:)6D')2�N5->4^(�61-�/10�2�61;e2�350�')-
A�61S8;���-�*.-�S861/1'5')2�*.0�t8T�(+*.0�(�3L]e-�KM-�61;<61-�Na2�0�-W')2�*.0GS�3)4�:L*.-�6�;M2�:5\>S�3)0
0�2WS8:)0�')2�61(+c�-WR[2�6DS8:)0�2�T�2�]M(+35S8/1/1-�*.*,0�2W;M2�:)6�S�/�/12�:L3)0.OåEy:)/1'
S8:)0�')2�61(+cu-�4U:)*.-�61*9N5:)*.0G0�')-�35:)*.-W0�')-

–l
��k��)r[�9���)~��5h92�X�0�(+2�3

���[k��)r����W�)~��5hå6�-�X^6�-�*.-�3L0�*9;M2�:)6DS8/1/�2�:L3)0G3)S�Na-W2�350�')->AD61S8;
��-�*.-�S861/1'5')2�*.0��)2�350�')-W/12�NaN5S83L4�T+(+3)-W\>')-�3L-�KM-�6�:)*.(+3)]<0�')-

rlogin2�6
rsh

:)0�(+T�(+0�;e0�2>S�/�/1-�*.*9;M2�:)6�S�/�/12�:)3L0�OPA�'L-�/�V�\W(�0�'5;M2�:)6D*.;M*.0�-�N
S84�N5(�3L(�*.0�61S80�2�6�S8782�:L0G\W')-�0�')-�6�S�=e?<@QA�CWEF� �
EF*.;M*.0�-�Nê(�*961:)3)3)(+3)]Mt
S83)4U\>'L-�0�'L-�6�S8:)0�2�T+2�]M(�35(+*,61-�*.0�61(�/10�-�4`O�æG2�:aN5S8;<78->X^6�2�'L(�78(+0�-�4�R�612�N
:)*.(�3L]e4^(�R�R[-�61-�3)0
S8/1/12�:)3)0
3)S8N5-�*,78-�0�\W-�-�350�'L->T+2�/1S8T�S83L4�61-�N52�0�-
*.;M*.0�-�N5*MO

æG2�:5\WS83)0
0�2WR�2�6178(�4U:)*.-�61*
2�35/1-�6�0�S8(+3561-�Na2�0�-W')2�*.0�*
S8/1/1-�*.*,0�2W;M2�:)6DS8/1/�2�:L3)0
2�35S�A�61S8;��D-�*�-�S�6�/1'5')2�*.0.O

HGT+S8/1->-�3)0�61(+-�*,(+35;M2�:)6
.rhosts

R�(+T�-W(�35;M2�:)6D')2�N5->4^(�61-�/10�2�61;e2�350�')-
A�61S8;���-�*.-�S861/1'5')2�*.0�t8T�(+*.0�(�3L]e-�KM-�61;<61-�Na2�0�-W')2�*.0GR�612�NÞ\W')(�/1'5;M2�:
\>S83L0G0�2>R�2�6178(+4�S8/1/1-�*.*90�2W;M2�:)6DA�61S8;���-�*.-�S861/1'5S8/1/�2�:L3)0.Oåß
2�T�T+2�\
-�S8/1'5-�3)0�6�;<\W(�0�'5S��dOP�[&
')(�*94�-�*.(+]M3)S80�(+2�3a4^2�-�*,3)2�0
4�-�3);<S8/1/1-�*.*,0�2>S
:)*.-�6�\W')2�*.-WS8/1/12�:)3)0G3LS8N5->2�35S�61-�N52�0�-W')2�*.0
NaS�0�/1')-�*9;M2�:)6DS8/1/12�:)3)0
3)S8N5->2�350�')-WA�61S8;��D-�*�-�S�6�/1'5')2�*.0�t8S83L4�I�2�6D\>'L2�*.->61-�N52�0�->')2�*.0
3)S8N5->0�')-W*.;M*.0�-�NêS84�N5(�3L(�*.0�61S80�2�6�')S8*9X�T+S8/1-�4�(+3a0�')-
/etc/hosts.equiv

R[(+T�-W2�350�')-WA�61S8;���-�*.-�S861/1'5')2�*.0.ç�0�')-W-�3)0�61;e(+3
/etc/hosts.equiv

2�KY-�6�61(+4�-�*,0�')-W-�3)0�61;e(+35;M2�:)6
.rhosts

R[(+T+-�O �
@BRL;M2�:aS�6�-W2�35S�=<?<@BADC>EF���GEF*.;M*.0�-�N5t8;M2�:5N5(�]M')0
78->S�78T�-W0�2
X�61-�KM-�3)0GS8/1/1-�*.*90�2W;M2�:)6DS8/1/12�:)3)0G-�KM-�35\W')-�35-�3)0�61(�-�*90�2>0�')-
/etc/hosts.equiv

R�(+T�-W-�òM(�*.0.OåEy-�->;M2�:)6D*�;Y*�0�-�NÞS�4�Na(+3)(+*.0�61S80�2�6
R[2�6DNa2�61-W(�3LR[2�61N5S80�(+2�3$O
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•
%Y@CZ\[]?AZP= ¢|O U�2(3 ¤>¢¦O .0&(,$.0 �)

•
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/!&(,EH()-,$5$ï )8U7I*I�1$9E,$3 Nv¢ @§I*U767,$I�50U72(�K,�^£%�&('*)+50U72(�K,E'*)+H()-,$3W'*2
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I*U767,$I\'�SV'�/�'�)89E'�/!&('*24/!&(,<)-,$)-)-'*1$264 /XÄ I�U76�,$I�50U72(�K,�^£%�&(,E)-,$)-)-'�1$2Vï )
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•
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•
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•
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•
N '*2('*F4H(Fñ)-,$.0H(50'�/!L>I�U�67,$I�'�)8I�,$JK,$I����7.�1$F � U�5�/!F4,$2(/Y2VH(I�I

«XU7)-,$3�1$24/!&(,$)-,E,$2(/!50'�,$)-�7U�.�.0,$)-)8'�)8�K50U72(/!,$3W/�1 N U750L>67,$.0U7H()-,E&(,$5
3�,$S#U7H(I*/Y)-,$.0H(50'*/�L>I*U767,$I�1$S(I*,$JK,$I��7�7.01$F � U750/!F4,$2(/ ¢ S#U7I*I�)89<'*/!&('*2�/!&(,
9E1$50 �)-/!U7/�'*1$2(ï )hF4'*2('*F4H(Fñ)-,$.0H(50'�/!L>I�U76�,$I�1$S(I�,$JK,$I����7.�1$F � U�5�/!F4,$2(/2(HVI�I�U�2(3�F4U7¨K'*F4H(Fñ1$SVI�,$JK,$I>=��7.01$F � U�5�/!F4,$2(/!) ¢ �7«C��U72(3W@¦^ %�&(,
)-LK)-/!,$FñU7H(/!1$F4U7/!'*.�U�I�I*L�.0&(U�2(�K,$) N U750LKï )8F�U�¨K'�F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I
S#501$Fñ�ó/!1?=7��67,$.0U7H()-,<&V,$5CF4U7¨K'*F4H(FñI*,$JK,$I M U7)+3z,$ST'*2(,$3W'*2�/!&(,E;>ª<«XQ
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9E1$50 �)-/!U7/�'*1$2�^ ¢ I*)-1$� N U750L�.0U724U73�3W1$2(I�L>.01$F � U750/!F�,$2V/Y@§/�1E&(,$5U7.0/!'*JK,<)-,$/!�767,$.0U7H()-,E/�&V,<= ¢¦O 3�,$S#'*2(,$)+1$2(I*L>.�1$F � U750/!F4,$2(/!) ¢ U72V3�@
U7)8U7H(/!&(1$50'*¥�,$3�S#1$5C/!&(,E9<1$50 �)-/!U7/!'*1$2�^
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)-,$.0H(50'*/!L�1 � /!'*1$24'�)8H()-,$3W1$24/�&V,<.01$2(2V,$.�/!'*1$2�^
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�%H�����	��
	
 ����� 
 ������������������������! #"$� �

%�&(, ÉI/10 U72(3J)8+.-�U7.0.0,$)-) � 501$.�,$3zH(50,$)+U750,EU7)8ST1$I*I�1$9E)K©

•
õY1$5CUó.01$2(2(,$.0/!'*1$242(1$/Y)-,$2(3�'*2(�>I*U767,$I*,$3�?AZ � U7.0 �,$/!)K©£?AS(U7.0.0,$)-)+'*)�K50U72(/!,$3��7U72(3W/!&(,<= ¢¦O ) � ,$.0'*S#'�,$)8U`)-,$.0H(50'*/�L>I*U767,$I�/!&(U7/�'�)8F�1$50,50,$)	/!50'*.0/�'*JK,E/�&VU72�) � ,$.0'*S#'�,$3W'*2�/!&(,E;�ªE«C�7LK1$HV5F�'*2('*F4H(F>[]F4U7¨K'*F4H(Fñ)-,$.0H(50'�/!L�I*,$JK,$I*)+U72(3�.01$F � U750/!F4,$2(/!)+U750,F�U�3�,</!1<F4U7/!.0&4/�&V1$)-,<) � ,$.0'�S#'*,$3�67L>/!&(,<= ¢¦O ^�%�&(,<1 ��� 1$)-'*/!,<'*)U7I*)	1E/!50H(, & '�SV/�&V,<;>ª<«§) � ,$.0'*ST'*,$)+UóF41$50,<50,$)-/!5�'*.0/!'�JK,E)-,$.0H(50'�/!L>I�U76�,$I/�&VU72�) � ,$.�'*S#'�,$3W'�24/!&(,<= ¢|O �7LK1$H(5CF4'*2('*F4H(F>[]F4U7¨K'*F4H(Fñ)-,$.0H(50'�/!L
I�,$JK,$I*)+U�2(3�.01$F � U750/!F4,$2(/!)+U750,<F4U73�,E/�1EF4U7/!.�&4/!&(1$)-,<) � ,$.0'*ST'*,$3W'�2/�&V,<;>ª<«|^

•
õY1$5CUó)-LK)-/!,$Fñ)-,$2(3�'*2(�>I�U�67,$I�,$3 � U7.0 �,$/!)K©ÝòY1$H(5C)-,$.0H(50'*/�L>I*U767,$I�'*)50,$)	/!50'*.0/�,$3W/!1</!&(,<)-1$.0 �,$/Y.01$2(2V,$.0/�'*1$2(ï )+)-,$.0H(50'*/�L>I*U767,$I M /!&(U7/�'�)-�7LK1$H
.0U72(2(1$/�.�&VU72(�K,ELK1$H(5C)-,$.0H(50'*/!L�I*U767,$I\9<&('*I*,<.01$2(2V,$.�/!,$3W/!1</!&(,
)-1$.� \,$/�QA^£%�1E,$)	/!U76�I�'*)-&4/�&V,<.01$2(2V,$.�/!'*1$2(�7/!&(,E)-1$.0 �,$/�.�1$2V2(,$.0/!'�1$2(ï )
)-,$.�HV50'�/!L>I�U76�,$I�F4H()-/YS#U7I*I�9E'�/!&('*24/!&(,<50U72V�K,<3�,$S#'*2(,$3WST1$5XLK1$H4'�24/!&(,
= ¢|O �72(,$/!9E1$50 v'*2(/!,$50S#U7.0,$�7U72(3W;�ªE«¦^

ò�1$H(5C)-,$.0H(50'*/�L>U73�F4'*2('*)	/!50U7/!1$5CHV)	,$)8/!&(, ¤>¢¦O /!1E3�,$S#'�2(,E/!&(,EH()-,$50)
U�2(3��K501$H � )+/!&(U7/YU�5�,E�K50U72(/!,$3WU7.0.�,$)-)8/�1E50,$F41$/�,E)-,$50JK'�.0,$)+S#501$FñU
�K'*JK,$2450,$F�1$/!,E2(1$3�,�^£%Y&(, ¤�¢|O U7I�)-1E3�,$S#'�2V,$)+/!&(,E)-,$5�JK'*.0,$)+/!&(U�/YU750,
U�I�I*1$9<,$3WU7/Y/!&(U�/Y50,$F�1$/!,E2(1$3�,�^�%�&(,<)-,$50JK'*.0,$)+/!&(U7/Y/!&(, ¤>¢¦O U7I*I�1$9E)
M 67L>) � ,$.0'�S#'*.0U7/!'�1$24)-/!50'�2(�KQVU750, login� lpd� ftp� rsh� rexec� nfsM 3�,$S#,$505�,$3zQT�

mail
M 3�,$S#,$505�,$3�Q#�7U�2(3

nqs
^£%Y&(, ¤�¢|O

login 
)-,$50JK'*.�,

�K1$Jj,$5�2V)+'*2(/!,$50U7.0/!'�JK,E)-,$)-)-'�1$2V)+/!&(501$H(�K&
rlogin

U�2(3
telnet

^£%Y&V,
) � ,$.0'*S#'�.0U7/!'*1$2() all U72V3 none U750,EU7I*)	1 � 1$)-)-'*67I*,<'*24/�&V, ¤>¢¦O ^
?AS(LK1$HV5C9E1$50 �)-/!U7/�'*1$24'*)+2(1$/�3�,$ST'*2(,$3W'*24/�&V, ¤>¢¦O �7LK1$H�U�5�,E�K50U72(/!,$3
U�.�.0,$)-)8/�1E)-,$50JK'*.�,$)K^£?AS(LK1$H(5X9<1$50 �)-/!U7/!'*1$24'�)83�,$ST'*2(,$3W'*2�/!&(, ¤>¢¦O �
6�H(/YLK1$H(5XH()-,$5C2VU7F4,<U72V3��K501$H � 2(U�F�,E'*)+2(1$/�I�'*)-/!,$3��7LK1$H4U750,<3z,$2('�,$3U�.�.0,$)-)8/�1E)-,$50JK'�.0,$)K^

%�&(,EST1$I*I*1$9<'*2(�>)-H(67)-,$.0/!'�1$2()83�,$)-.050'�67,E&(1$9:/!&(,E;>=�?A@XB<D NPO D�U72V3
%(50H()-/!,$3�;>=�?A@XB<D�ST,$U�/�HV5�,$)8U7STS#,$.0/Y%Y@XZ�[m?AZí.01$F4F4U72(3�)K©

•
�C,$F41$/!,<2(1$3z,$)+U72V3�H()-,$5X)-,$.0H(50'�/!L>50U72(�K,$)

•
�<,$2(,$50U7I*'*¥�,$3�.01$2(2(,$.0/!'*1$2�,$¨KU7F � I*,$)

•
%Y&(,

telnet
.�1$F4F4U72(3

•
%Y&(,

rlogin
.�1$F4F4U72(3

üWþ8ÿ��I���LK�MBNO� �
�
����
P5��Q�
� ��R ��À�ÁTÂ³Á�S

� �Q�%����� � ����� �T� �
�
������������À�ÁTÂ³Á�U

¬®°¯G±³²�¯WV¡¿R¶+»
½ ¹YXZX\[E´J]�¿
À�Á��
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•
%�&(,

remsh
.�1$F4F4U72(3

•
%�&(,

ftp 
.01$F�F4U72(3

•
%�&(,

rcp
.01$F4F�U�2(3

õ�1$5C'*2(ST1$50F4U7/!'*1$2�U�671$H(/Y'*2(/!,$50STU�.�,E)-,$.0H(50'*/�L>I*U767,$I*)+1$24LK1$H(5X@C50U7L
�X,$)	,$U�5�.0&4)-LK)-/!,$F��7)-,$,ELK1$H(5C)-,$.0H(50'*/�L>U73�F4'*2('�)-/!50U7/!1$50^
¢ I�I�1$SV/�&V,<,$¨KU7F � I*,$)8'�24/!&(,$)-,<)-HV67)-,$.0/�'*1$2()8H()-,</!&(,E/!9<1E50,$F41$/�,2(1$3�,$)8U72V3WH()-,$5�)8) � ,$.0'*ST'*,$3W'*24)-H(67)-,$.0/�'*1$2`_�^ ��^ �7^
@BADCFE�G¦?A24Uó%\50H()-/!,$3W;�=>?A@CBED�)-LK)-/�,$F4�7/!&(,EI�U76�,$I�1$S(Uó2(,$/!9<1$50 
.01$2(2(,$.0/!'*1$2�.0U72V2(1$/Y67,E.0&(U72(�j,$3�^�%�&(,EST1$I*I*1$9<'*2(�>,$¨KU7F � I�,$)8U ��� I*L/!1<;>=>?�@XB<D NPO DG)-LK)-/!,$F4)K^�?AS(U724,$¨KU7F � I*,<&VU7)+U724?AZP)-,$.0H(50'�/!L1 � /!'*1$2�) � ,$.0'*ST'*,$3��7'*/YU ��� I*'*,$)+U7I*)-1</!1<%(5�HV)-/�,$3W;�=>?A@CBEDG)-LK)-/!,$F4)K^

?A24/!&(,<,$¨KU�F � I�,$)8'�24/!&('*)8)	HV67)-,$.0/�'*1$2(��/�&V, snoopy U�2(3 friend50,$F41$/!,<2(1$3z,$)+U72(3WH()-,$5X)-,$.0H(50'�/!L>50U72(�K,$)+U�5�,EH()-,$3�^
%�&(,<= ¢¦O ,$2(/!50L>ST1$5

snoopy
1$2�/!&(,<;>=>?A@CBED NPO D�)-LK)-/!,$Fñ.0U7I*I�,$3

cray
'*)+U7)8S#1$I�I*1$9E)K©

•
N '*2('*F4H(Fñ)-,$.0H(50'*/�L>I*,$JK,$I�1$S(�

•
N U7¨K'*F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I�1$SDa

•
N '*2('*F4H(Fñ.01$F � U750/�F4,$2(/Y1$S(�

•
N U7¨K'*F4H(Fñ.01$F � U750/!F�,$2V/Y1$S train

•
@XI�U�)-)+@X�

•
?AZ�D�B:'*)

none

@BADCFE�G¦%�&('�)8= ¢¦O 3�,$S#'�2V'�/!'*1$2�'*)82(1$/YU7I*I*1$9<,$3W1$24U`%(50H()-/!,$3
;>=�?A@XB<D�)-LK)-/!,$Fñ67,$.0U7H()-,E&(1$)-/!)+/!&(U�/Y3�1E2(1$/Y&(U7Jj,<U72(L>?AZYDRB
)-,$.0H(50'*/�L>1 � /!'*1$2�F4H()-/�H()-,E1$2(I�L>1$2(,EI*U767,$I�^£%�&(, localhost,$2(/!50L>'�)8U72�,$¨j.�, � /�'*1$2�^

%�&(,<= ¢¦O ,$2(/!50L>ST1$5
friend

1$2�/!&(,<;>=>?A@CBED NPO D�)-LK)-/!,$Fñ.0U7I*I�,$3
cray

'*)+U7)8S#1$I�I*1$9E)K©

•
N '*2('*F4H(Fñ)-,$.0H(50'*/�L>I*,$JK,$I�1$S(�

•
N U7¨K'*F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I�1$S���a

•
N '*2('*F4H(Fñ.01$F � U750/�F4,$2(/Y1$S(�

•
N U7¨K'*F4H(Fñ.01$F � U750/!F4,$2(/!)+1$S(U7I�I�/!&(,E.01$F � U�5�/!F4,$2(/!)+'*2�/!&(,)-LK)-/!,$F

b �cd�Q��� � � � �� ������R ����
���� R ����feg� ���  ���À�Á��$ÁTÂ
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 ������������������������! #"$� �

•
@CI*U7)-)8«C�

•
?�Z�D�B:'*)

cipso

%�&(,<2V,$/�9E1$50 v'*2(/!,$50S#U7.0,</!1</!&(,E;�=>?A@CBED NPO D�)-LK)-/!,$Fñ.0U7I*I�,$3
cray&VU7)+/!&(,ES#1$I�I*1$9<'*2(�>I*'�F4'*/�)K©

•
N '�2('*F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I�1$S(�

•
N U7¨K'�F4H(Fô)-,$.�HV5�'*/!L�I*,$JK,$I�1$S���a

•
N '�2('*F4H(Fñ.01$F � U750/!F�,$2V/Y1$S(�

•
N U7¨K'�F4H(FñU�H(/!&(1$50'�¥�,$3W.�1$F � U750/!F4,$2(/!)+1$S test U72(3 train

%\9<1EH()-,$50)-�ji7U7.0 ¡U72(37i7'*I*I���&(U7JK,EU7.0.�1$HV2(/!)+1$24/!&(,E;�=>?A@CBED NPO D
)-LK)-/!,$Fñ.0U7I*I�,$3

craŷ

i�U7.0 �ï )+;>ª<«§,$2(/!50L>U7)-)-'��K2V)+&('*Fñ/!&(,ES#1$I�I*1$9<'*2(�>I*'�F4'*/�)K©

•
N '�2('*F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I�1$S(�

•
N U7¨K'�F4H(Fô)-,$.�HV5�'*/!L�I*,$JK,$I�1$S(�

•
ª<,$S#U7H(I*/Y)-,$.0H(50'*/!L�I*,$JK,$I�1$S(�

•
¢ H(/!&(1$50'*¥�,$3�.01$F � U750/!F�,$2V/�)+U�5�, train U72(3 test

•
¢ .0/!'�JK,E.01$F � U�5�/!F4,$2(/!)+1$S(2(HVI�I

i�'�I*I*ï )8;�ªE«§,$2(/!50L�U�)	)-'*�K2()8&(,$5X/�&V,<S#1$I�I*1$9E'�2(�>I*'�F4'*/!)K©

•
N '�2('*F4H(Fñ)-,$.0H(50'*/!L�I*,$JK,$I�1$S(�

•
N U7¨K'�F4H(Fô)-,$.�HV5�'*/!L�I*,$JK,$I�1$S(�

•
ª<,$S#U7H(I*/Y)-,$.0H(50'*/!L�I*,$JK,$I�1$S(�

•
¢ H(/!&(1$50'*¥�,$3�.01$F � U750/!F�,$2V/�)+U�5�, train U72(3 test

•
¢ .0/!'�JK,E.01$F � U�5�/!F4,$2(/!)+1$S(2(HVI�I

%�&(,<S#1$I*I�1$9E'*2(��,$¨KU7F � I*,$)+U ��� I*L�/!1<U7I*I�.01$2(2(,$.0/!'*1$2�F4,$/!&(1$3�)M
telnet

�
rsh

�
rlogin

��U72(3W)-1EST1$50/!&(QA^
%�&(,$L>H()-,E/�&V, � 50,$JK'*1$H()83�,$S#'�2('*/!'�1$2V)K^
2X¨KU7F � I*,��7©ki�U7.0 vU7/!/!,$F � /!)+/!1<.01$2(2(,$.0/Y/!1 cray S#5�1$F snoopy

U7/
U�.�/!'*JK,<I*,$JK,$I��7�7U72(3WU7.0/�'*JK,<.01$F � U750/!F4,$2(/ admin ^
i�U7.0 v'*)+3z,$2('�,$3WU7.0.0,$)-)+/!1

cray
67,$.0U7HV)-,</!&(,E'�2V/�,$50S#U7.0,<3z,$JK'�.0,E3�1$,$)

2V1$/YU7I*I�1$9:/!&(,<.01$F � U750/!F4,$2(/ admin ^

l � � �� � ����m� � �
� ��� ��
����� �
�<n � c5P*����À�Á��$Á��
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2X¨KU7F � I�,<��©�i7U7.0 ¡U7/�/!,$F � /!)+/!1E.�1$2V2(,$.0/Y/!1 cray ST501$F snoopy
U�/

U7.0/!'*JK,<I*,$JK,$I��7�7U72(3�U7.0/!'*JK,<.01$F � U750/!F�,$2V/ test ^
i7U7.0 ¡'*)+3�,$2V'�,$3WU7.0.0,$)-)+/!1

cray
67,$.0U7H()-,E/!&(,<= ¢¦O )-/!U7/!,$)+/!&(U�/

cray3�1$,$)82(1$/YU�I�I*1$9:Uó.01$2(2(,$.0/!'�1$24S#501$F
snoopy

9E'�/!&4U7.0/�'*JK,
.01$F � U750/!F�,$2V/ test ^
2X¨KU7F � I�,Y=�©ki7'*I*I�U7/�/!,$F � /!)+/!1<.01$2(2V,$.�/�/�1 cray S#501$F friend

U7/
U7.0/!'*JK,<I*,$JK,$I>a`U72(3WU7.0/�'*JK,<.01$F � U750/!F4,$2(/ test ^
i7'*I*I�'�)83�,$2('*,$3�U�.�.0,$)-)8/�1

cray
67,$.0U7H()-,E/�&V,<;>ª<«§)-/!U7/!,$)8/�&VU7/YH()-,$5

i7'*I*I�'*)+2(1$/�U7I�I*1$9E,$3�UóI*,$JK,$I�&('*�K&(,$5X/!&(U724��^
2X¨KU7F � I�,Yp�©ki7'*I*I�U7/�/!,$F � /!)+/!1<.01$2(2V,$.�/�/�1 cray S#501$F friend

U7/
U7.0/!'*JK,<I*,$JK,$I��`U72(3WU7.0/!'�JK,E.�1$F � U750/!F4,$2(/!) train U72(3 test ^
i7'*I*I�'�)8U7I*I�1$9E,$3WU7.0.�,$)-)8/�1

craŷ

¤ &(,$24LK1$H4HV)	,E/!&(,
telnet

.01$F4F4U72(3�/!1E.�1$2V2(,$.0/Y/!1<Uó;�=>?A@CBED
NPO D�)-LK)-/!,$FñS#5�1$FôLK1$H(5C50,$F41$/!,<2(1$3�,$�7Lj1$H�U750,EU7)-)-'��K2V,$3�/!&(,EF�1$)-/
50,$)-/!50'�.0/!'�Jj,<)-,$/Y1$S()-,$.0H(50'�/!L�I*,$JK,$I*)+U72(3W.01$F � U750/�F4,$2(/!)+S#501$Fñ/!&(,
.01$F467'*2(U7/!'�1$241$S(LK1$HV5C;>ª<«§,$2(/!50L³�7/!&(,E'�2V.�1$F4'*2(�>&(1$)-/!ï )+= ¢|O ,$2(/!50L³�
U72V3�/!&(,E)-,$.0H(50'�/!L>I�U�67,$I�S#1$5C/!&(,E2(,$/!9<1$50 ¡'*2(/!,$5�S#U7.0,�^
?A24,$¨KU7F � I�,W���ji7U�.� ¡I*1$�K)+'*2(/!1 cray S#501$F snoopŷ

£«X,$.0U7H()-,E&('*)
;>ª<«§,$2(/!50L>'�)+F41$50,E5�,$)-/!50'*.�/!'*JK,<S#1$5C)-,$.0H(50'*/�L>I*,$JK,$I�/�&VU72�/!&(,E= ¢¦O
,$2(/!50L>ST1$5

snoopy
�7U72(3W67,$.0U7H()-,E/�&V,<= ¢¦O '*)+F41$50,<50,$)-/!50'�.0/!'*JK,<S#1$5

)-,$.0H(50'*/�L>.01$F � U750/�F4,$2(/!)8/�&VU72�&V'�)+;>ªE«§,$2(/!5�L³�ji�U7.0 �ï )8)-,$.�HV50'�/!L,$2(JK'*501$2(F4,$2(/Y50,$S#I*,$.�/!)8/�&V,<'*2(/!,$50)-,$.�/!'*1$241$S(/!&(,$)-,</!9E1<,$2(/!50'*,$)K^

÷ 	�� telnet �
��cqc �����À�Á��$Á�#
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2X¨KU7F � I*,��7©

snoopy$ telnet cray
Trying...
Connected to cray
Escape character is ’^]’.
Cray UNICOS (cray) (ttyp051)
login: jack 
Password: 

Active label set to : level0,none

Last successful login was : Tue May 22 13:45:04 from snoopy

                Welcome to the UNICOS 9.0 system
cray$ spget

 permits equal 00 
                none
 security level is 0
                level0
 maximum level is  5
                level5
 minimum level is  0
                level0
 authorized compartments are 040
                train
 active compartments are 00
                none
 integrity class is 0 
                class0
 maximum class is   0
                class0
 active categories are 00
                none
 authorized categories are 00
                 none
cray$ setulvl 1
setulvl: New security label is
Level[1:level1] Compartments[none]
cray$
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?A24,$¨KU7F � I*,<�7�ji�U7.0 vI*1$�K)+'*2(/!1 cray S#501$F friend
^£«C,$.0U7H()-,

friend
H()-,$)8/!&(,<@X1$F�F41$24?AZPD�,$.0H(50'�/!L>B � /!'*1$2 M @X?�Z�D�BEQ(F4,$/�&V1$3�1$SI*U767,$I*'�2V��2(,$/!9E1$50  � U7.0 �,$/!)-�ji7U7.0 �ï )+I*U767,$I�50U72(�j,<'*)+.01$2()-/!50U7'*2(,$3W/!1<U)-'*2(�KI*,<I*U767,$I\JKU7I*H(,$�79E&('�.0&4'*)8/�&V,<I*U767,$I\1$S(/!&(,E.�1$2V2(,$.0/�'*1$2�^£%�&(,EI�U76�,$I

1$S(/!&(,E.01$2(2(,$.0/!'*1$24'�)8/!&(,E)	U�F�,EU7)8/!&(,EI�U767,$I\1$S(/!&(,E)-,$)-)-'�1$24/!&(U7/�i7U7.0 
'*)8H()-'�2V��1$2

friend
^£%�1<1 � ,$5�U�/�,EU7/YUó3�'*S#ST,$50,$2(/�I�U76�,$I��ji7U�.� ¡2(,$,$3z)/!1E.�50,$U7/!,EUó3�'�S#S#,$50,$2(/Y)-,$)-)-'*1$249<'*/!&�/!&(,EI*U767,$I�&V,<9EU72(/!)81$2

friend
�

U72V3�'*2('*/!'�U7/!,EUó.�1$2V2(,$.0/�'*1$24S#5�1$Fô/!&(U7/Y)-,$)-)-'*1$2�^
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2X¨KU7F � I*,<��©

friend$ telnet cray
Trying...
Connected to cray
Escape character is ’^]’.
Cray UNICOS (cray) (ttyp051)
login: jack 
Password: 

Active label set to : level0,none

Last successful login was : Tue May 22 13:45:04 from friend

                Welcome to the UNICOS 9.0 system
cray$ spget

 permits equal 00 
                none
 security level is 0
                level0
 maximum level is  0
                level0
 minimum level is  0
                level0
 authorized compartments are 0
                none
 active compartments are 00
                none
 integrity class is 0 
                class0
 maximum class is   0
                class0
 active categories are 00
                none
 authorized categories are 00
                 none
cray$ setulvl 1
sh:  cannot set security label: 1
cray$
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%�&(,<I*U767,$I\U7/Y9E&('*.0&�LK1$H4I*1$�>'�2 M /!&(,E3�,$STU7HVI�/!Q(.0U72467,EF41$3�'*ST'*,$3W'�SV/�&V,
.01$2(2(,$.0/!'*1$2�3�1$,$)82(1$/YHV)	,E?A2(/!,$502(,$/YZY501$/!1$.01$I�D�,$.0H(50'*/!L�B � /!'�1$2()M ?AZYD�BEQ(U72(3W'*S(/!&(,

NETW_STRICT_B1
.01$2(S#'*�KH(50U7/!'�1$2 � U750U7F4,$/!,$5CS#1$5/!&(,E.01$2(2(,$.0/!'�1$24'*)+2(1$/�)-,$/	^£õY1$5X,$¨KU7F � I�,$��'�S(LK1$HV5C3�,$S#U7H(I*/Y)-,$.0H(50'*/�LI*,$JK,$I�'*)8pó'�24/!&(,E;�ªE«§67H(/�/�&V,<= ¢¦O ,$2(/!50L>U7I�I*1$9E)+1$2(I*L�UóF4U7¨K'*F4H(F

U72V3�F4'*2('�F4H(Fô)-,$.0H(50'�/!L>I�,$JK,$I\1$S(�`S#1$5CLK1$HV5C50,$F41$/�,E2(1$3�,$�7Lj1$H
50,$.0,$'�Jj,<)-,$.0H(50'�/!L>I�,$Jj,$I��`U7)8LK1$H(5C3z,$STU7HVI�/�)	,$.0HV5�'*/!L�I*,$JK,$I!^�%�1E67,
U7I*I*1$9<,$3WU7.0.0,$)-)-�7/!&(,<;>ªE«§,$2(/!5�L>F4H()-/YU7I*I*1$9:/!&(,<I*U767,$I!^£B<2V,
,$¨K.0, � /!'*1$2�,$¨K'*)-/!)K^�?AS(/!&(,EI*1$�K'�24.01$2(S#'��KHV5�U�/�'*1$241 � /!'�1$2
deflbl_as_minlbl

'*)+2(1$/�)-,$/!�7/!&(,$24H()-,$50)+.0U724I*1$��'*24U7/�U`I*1$9E,$5
I*U767,$I�/!&(U�24/�&V,<3�,$S#U7H(I*/�I�U767,$I*�7'*S(/!&(,E3�,$S#U7H(I*/YI*U767,$I\'�)8&('*�K&(,$5X/�&VU724��^
¢ 2�1$HV/��j1$'�2(�

telnet
50,$ð7H(,$)-/�ST501$FñUó;>=�?A@XB<D�)-LK)-/!,$Fñ50,$ð7H('*50,$)

/!&(U7/YLj1$H(5CU7.0/!'�JK,E)-,$.0H(50'�/!L>I�,$JK,$I�U72V3�.01$F � U750/!F4,$2(/!)+F4H()-/Y67,<9E'*/�&V'�2/!&(,E5�U�2(�K,<1$S(I*,$JK,$I*)+U72V3�.01$F � U750/!F�,$2V/�)8U7)-)-'*�K2(,$3�/!1E/�&V,<= ¢¦O ,$2(/!50LS#1$5C/!&(,E50,$F�1$/!,E2(1$3�,E/�1E9<&V'�.0&4LK1$H4U750,</!50LK'*2(��/!1E.01$2(2(,$.0/!�7U72(3WF4H()-/
67,E9E'�/!&('*24/�&V,<50U72V�K,<1$SV/�&V,<2(,$/!9E1$50 v'*2(/!,$50S#U7.0,</!&(U7/�'*)+H()-,$3�^
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?A24,$¨KU7F � I*,?=7�ji�'�I*I�/!50'�,$)8/�1EI*1$��'*2(/!1 snoopŷ�ró,$5C.0H(5050,$2(/Y)-,$.0H(50'*/!LI*,$JK,$I�'*)+�óU72(3W&(,$5CU7.0/!'*JK,<.01$F � U750/!F4,$2(/Y'*) test ^£D�&(,E'*)+3�,$2('*,$3W/!&(,.01$2(2V,$.0/�'*1$24/!1
snoopy

��67,$.0U7H()-,
snoopy

3�1$,$)82(1$/Y&(U�JK,</!&(,
test.01$F � U750/!F4,$2(/YI*'�)-/!,$3�'*2�/!&(,<= ¢¦O ^

?A24,$¨KU7F � I*,?p7�ji7'*I*I�/!50'�,$)8/�1EI�1$�>'*2(/!1 friend ^£D�&(,E.0U724.�1$2V2(,$.0/Y/!1
friend

�767,$.0U7HV)	,E/!&(,E= ¢|O ,$2(/!50L�S#1$5
friend

)-H ��� 1$5�/!).01$F � U750/!F4,$2(/ test ^
2X¨KU7F � I*,?=�©

cray$ id
uid=1234(jill) gid=28(trng)
cray$ setucmp test
setucmp: New security label is
Level[0:level0] Compartments[test]
cray$ telnet snoopy
Trying 128.162.121.3...
telnet: Unable to connect to remote host: Security level outside host range
cray$

2X¨KU7F � I*,?p�©

cray$ id
uid=1234(jill) gid=28(trng)
cray$ telnet friend
Trying 234.6.12.4...
Connected to friend.
Escape character is ’^]’.

4.2 BSD UNIX (friend)

login:
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?A2(.01$F4'�2V��U72V3�1$HV/��K1$'*2(�
rlogin

50,$ð7H(,$)-/!)8U767'*3�,<6�L�/!&(,E)-U7F4,<50H(I*,$)
U7)

telnet
50,$ð7HV,$)-/�)K^

%�&(,$50,<U750,E/�9E1
rlogin

67,$&(U7JK'*1$50)-�79E'�/!&4/!&(,E.01$2(ST'*�KH(50U7/!'*1$2
� U750U7F4,$/!,$5 NETW_RCMD_COMPAT '�24/!&(, SECURE_NET_OPTIONS.01$2(S#'��jH(50U7/!'�1$24,$2(/!50L>)	,$50JK'*2(�>U7)8U`/!1$�K�KI*,E67,$/!9<,$,$24/!&(,$F ^ ¤ &V,$2�Lj1$H
)-,$/

NETW_RCMD_COMPAT
�
.rhosts

U72(3
/etc/host.equiv� 501$JK'*3�,</!&(,E2(1$50F�U�ID- Ð + S#H(2(.0/!'�1$2(U�I�'*/!Lö^£?AS('*/Y'*)+2(1$/�)-,$/!� .rhostsU72V3

/etc/hosts.equiv
9E1$50 v'*2450,$)-/�50'*.0/�,$3WS#U7)-&('*1$2�^£õY1$5C/!&(,

r.01$F4F4U72(3�)+/!1E9<1$50 ¡9E'�/!&(1$H(/�U � U�)-)	9E1$503��7/!&(,EST1$I*I*1$9<'*2(�>F�HV)-/Y67,/!50H(,�©

•
%�&(,E&(1$)-/Y'*)+I*'*)	/!,$3W'*2�/!&(,

/etc/hosts.equiv
U72(3

.rhostsS#'*I�,$)K^

•
%�&(,<50,$F41$/!,<HV)-,$5 È + '*)+/!&(,E)-U7F4,<U7)8/!&(,EI�1$.0U7I\H()-,$5 È + M /!&(,

-l1 � /�'*1$243�1$,$)+2V1$/Y9<1$50 �QA^

•
%�&(,EH()-,$5C'*)82(1$/

root
^

?A24,$¨KU7F � I*,�� M ST1$I*I*1$9<'*2(�KQ#�ji7U7.0 ¡&(U7)8.050,$U7/!,$3�U .rhosts S#'*I�,E1$2
cray

/!&(U7/YU7I*I*1$9<)8U724U7H(/!1$F4U7/!'�.XI�1$�K'*24ST1$51i7U7.0 ¡ST501$F
friend

��U72(3
/!&(,<)-LK)-/!,$FñU73zF�'*2('*)-/!5�U�/�1$5X&(U7)+U73�3z,$3

friend
/!1</!&(,

hosts.equiv
S#'�I*,�^£%Y&V,<.01$2(2(,$.0/!'*1$24ST501$F

friend
/�1
cray

H()-,$)
@X?�Z�D�BE�7)-1?i7U�.� \ï )850U72(�K,<'*)85�,$)-/!50'*.0/�,$3W/!1<Uó)-'*2(�KI*,<I*U767,$I M I*,$JK,$I��7�72(1
.01$F � U750/!F�,$2V/�)-Q#�79E&('*.0&�'*)89<&(U�/Ii7U7.0 ¡&(U73W1$2 friend 67,$S#1$50,E&(,)-/!U750/!,$3�/!&(,E)-,$)-)-'�1$241$2

craŷ
£%Y&(,EU7.0/!H(U7I�)-,$.0H(50'*/�L>I*U767,$I�JjU7I�HV,$)+1$2

friend
U750,E/!5�U�2()-I�U�/�,$3W1$24/!&(,

cray
'�2V/�1E;�=>?A@CBED NíO DG)-,$.0H(50'*/!L

I*U767,$I�JKU�I�H(,$)867L>/!U7 �'*2(��JKU�I�HV,$)+S#5�1$Fô/!&(,<ªE1$F4U7'*2�BES(?A2(/!,$5 � 50,$/!U7/�'*1$2M ª<BE?AQ(/!5�U�2()-I�U�/�,E/!U767I*,</!&(U7/YU�5�,EU ��� 501 � 50'*U7/!,<S#1$5 friend ^
@BADCFE�G¦%Y&V,<= ¢¦O � U750U7F4,$/!,$5C1$SV.�I*U7)-)8F�HV)-/Y67,E@C�ó1$5C&('*�K&(,$5C/!1,$2(U�67I�,EU7H(/!1$F4U7/!'�.XI�1$�K'*2(�

r
.01$F4F4U72(3�)-�750,$F41$/!, � 50'*2(/!'�2(�>67LH()-'*2(�

lpd
�7U72(3W=�õ�DG.0I*'*,$2(/!)�^

?A24,$¨KU7F � I�,E�7�ji�U7.0 v&VU7)+.050,$U7/!,$3WU .rhosts S#'*I�,E1$2 snoopy /!&(U7/U7I*I*1$9<)8U724U7H(/!1$F4U7/!'�.XI�1$�K'*24ST1$5
jack

S#501$F
craŷ

�r`1$9E,$JK,$5 �ji�U7.0 �ï )
U7.0/!'*JK,<)-,$.�HV50'�/!L�.01$F � U750/!F�,$2V/ M testQ('*)+2V1$/Y)-H ��� 1$50/!,$3W'�24/!&(,<= ¢|O,$2(/!50L>ST1$5

snoopy
1$24/!&(,

cray
&(1$)-/-^

÷ 	�� rlogin �
��cqc �����À�Á��$Á�S
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2X¨KU7F � I*,��7©

friend$ rlogin cray
Last successful login was : Tue May 22 14:12:38 from snoopy

               Welcome to the UNICOS 9.0 system

cray$ spget

 permits equal 00
                 none
 security level is 0
                 level0
 maximum level is  0
                 level0
 minimum level is  0
                 level0
 authorized compartments are 000
                 none
 active compartments are 00
                 none
 integrity class is 0
                 class0
 maximum class is   0
                 class0
 active categories are 00
                 none
 authorized categories are 00
                 none

2X¨KU7F � I*,�©��

cray$ id
uid=2345 (jack) gid=28(trng)
cray$ setucmp test
setucmp: New security label is
Level[0:level0] Compartments[test]
cray$ rlogin snoopy
snoopy.cray.com: Security level outside host range
cray$
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BEH(/!�K1$'�2V�
remsh

50,$ð7H(,$)-/!)+,$¨K,$.0H(/!,E/�&V,<)-U7F4,EU7)+1$HV/��K1$'*2(�
telnet1$5

rlogin
50,$ð7H(,$)-/!)K^ òY1$HV5C)-,$.0H(50'�/!L>I*U767,$I�F4H()-/Y6�,<9E'�/!&('*24/!&(,

671$HV2(3�U750L>1$S(/!&(,E&(1$)-/!ï )+)-,$.0H(50'*/�L>50U72(�K,$�7U�)+3�,$S#'*2(,$3W'�24/!&(,E= ¢|O U72(3
/!&(,E'�2V/�,$50S#U7.0,E5�U�2(�K,�^
?A24,$¨KU7F � I�,W���ji7'*I�I\/�50'*,$)+/!1E,$¨K,$.�HV/�,E/!&(, remsh .01$F4F4U72(3W/�1
snoopŷ

£D�&V,<'*)+3�,$2V'�,$3WU7.0.0,$)-)+6�,$.�U�H()-,</!&(,E= ¢¦O ,$2(/!50L�S#1$5
snoopy3�1$,$)82(1$/Y&VU7JK,E/�&V,

test
.01$F � U�5�/!F4,$2(/-^

?A24,$¨KU7F � I�,E�7�ji7'*I�I\/�50'*,$)+/!1E,$¨K,$.�HV/�,E/!&(, remsh .01$F4F4U72(3W/�1
friend

^�DR&(,E'�)8�K50U72(/!,$3WU7.0.�,$)-)867,$.0U7H()-,E/!&(,<= ¢¦O ,$2V/�50L>S#1$5
friend

)-H ��� 1$5�/!)8/�&V, test .�1$F � U�5�/!F4,$2(/YU�2(3�&(,$5 .rhosts ST'*I*,1$2
friend

�j5�U�2(/!)+&(,$5XU7.0.0,$)-)K^
2X¨KU7F � I�,���©

cray$ id
uid=1234(jill) gid=28(trng)
cray$ setucmp test
setucmp: New security label is
Level[0:level0] Compartments[test]
cray$ remsh snoopy ls
snoopy: Security level outside host range
$cray

2X¨KU7F � I�,<�R©

cray$ id
uid=1234(jill) gid=28(trng)
cray$ remsh friend ls
calendar       letter  pers    read    testfile
file           mbox    ows     roster  work
cray$

÷ 	�� remsh �
�Qcdc �I���À�Á��$Á�U
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¤ &V,$24/�50U72V)-ST,$5050'*2(��.0I*U7)-)-'*ST'*,$3WST'*I�,$)867,$/!9<,$,$24Uó;>=�?A@CBED NPO D
)-LK)-/!,$FôU72(3WU`50,$F41$/!,<2V1$3�,$�7LK1$H4)-&(1$H(I*3WH()-,</!&(,

ftp
.01$F�F4U72V3�^�?AS

LK1$H4HV)-,</!&(,
ftp

.01$F4F�U72V3�S#501$Fñ/!&(,<50,$F41$/!,<2V1$3�,<U72(3WU750,E2(1$/
50H(2V2('*2(�>9<'*/!&�?AZ�D�B<��LK1$H4.0U724/�50U72V)-ST,$5XST'*I*,$)+1$2VI�L>U7/�/�&V,<3z,$STU7HVI�/
)-,$.0H(50'*/!L�I*U767,$I�U�)-)	'*�K2(,$3W/!1<Lj1$H�U7/�I�1$�K'*2�^£=>1<F4,$.0&(U72('*)-Fñ,$¨K'*)-/!)+S#1$5
.0&(U�2(�K'*2(�>LK1$H(5C)-,$.0H(50'*/!L�I*U767,$I\9<'*/!&('*2

ftp
^�r`1$9E,$JK,$5 �7/!&(,<U7.0/!'*JK,

I*U767,$I\9<&V,$2�)-/!U750/!'*2(�>U72
ftp

)-,$)-)-'�1$24'*)+/!&(,EI*U767,$I�S#1$5X/�&V,
ftp)-,$)-)-'*1$2�^

¤ &V,$2�LK1$H4&(U7JK,EI*1$�K�K,$3�'*2(/!1ELK1$H(5C;>=�?A@XB<D NPO D�)-LK)-/!,$F���)	,$/�LK1$H(5
U�.�/!'*JK,<)-,$.0H(50'*/!L�I*U767,$I�/!1E/!&(U7/Y1$S(/!&(,ES#'�I*,<Lj1$H�9EU72(/�/�1E/!50U72()-ST,$5 ��/!&(,$2
,$¨K,$.0HV/�,E/!&(,

ftp
.01$F4F�U�2(3�^�?AS(/!&(,E50,$F�1$/!,E2(1$3�,E)	H ��� 1$50/!)+LK1$H(5)-,$.0H(50'*/!L�I*U767,$I*�7LK1$H4.0U724/!5�U�2()-ST,$5X/!&(,<S#'*I�,�^£õ�'�I*,$)+/!&(U�/YU750,

/!50U72()-S#,$5050,$3�/!1</!&(,E;�=>?A@CBED NíO DG)-LK)-/!,$FñU�5�,EI�U�67,$I�,$3W9<'*/!&4/�&V,
U�.�/!'*JK,<)-,$.0H(50'*/!L�I*U767,$I�1$SV/�&V,

ftp
)-,$)-)-'�1$2Ý^ ¢ I*)-1$�7LK1$H4F4H()-/Y6�,<'*24U

3z'�50,$.0/!1$50L�/!&(U7/Y.0U724U7.0.�1$F4F41$3�U7/!,<UóS#'�I*,<.050,$U7/!,$3�U7/Y/!&(U�/YI�U�67,$I�^
%�&(,EST1$I*I�1$9E'*2(�>/�&V5�,$,E,$¨KU7F � I*,$)+'*I*I�H()-/!50U7/!,EH()-,<1$S(/!&(, ftp .01$F4F4U72(3�^

÷ 	�� ftp �
��cqc �����À�Á��$Á�s
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?A24,$¨KU7F � I*,����ti7'�I*I�9EU72(/!)+/!1E/�50U72V)-ST,$5X/�&V,<S#'�I*,E.�U�I�I*,$3 testdataS#501$F
cray

/!1
snoopŷ testdata

&VU7)+Uó)-,$.0H(50'*/�L>I*,$JK,$I�1$S��£U72V3
/!&(,

test
.01$F � U750/!F4,$2(/-^ki7'*I�I�U�3F'�H()-/!)8&(,$5C)-,$.0H(50'�/!L>I�,$JK,$I�U�2(3.01$F � U750/!F�,$2V/Y)-,$/�/!'*2(�K)+/!1<F4U7/!.0&�/!&(,EST'*I*,$ï )8)-,$.�HV5�'*/!L�I*,$JK,$I�U72V3.01$F � U750/!F�,$2V/�)K^£D�&(,E/!&(,$24,$¨K,$.0H(/!,$)+/!&(, ftp .01$F4F4U72(3��76�H(/Y)-&(,E'*)3�,$2('*,$3WU7.0.0,$)-)+67,$.0U7H()-,E/!&(,E= ¢|O ,$2(/!5�L>S#1$5

snoopy
3�1$,$)82(1$/

)-H ��� 1$5�/�/�&V, test .01$F � U750/!F4,$2(/-^
2X¨KU7F � I�,���©

cray$ spget –f testdata
 Security Values for: testdata
          level:   1
                 level1
 compartments:   010
                 test
          class:   0
                class0
    categories:   0
                none
          flags:   0
                none
cray$ setulvl 1
setulvl: New security label is
Level[1:level1] Compartments[none]
cray$ setucmp test
setucmp: New security label is
Level[1:level1] Compartments[test]
cray$ ftp snoopy
ftp: connect: Security level outside host range
ftp> quit
cray$
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?A24,$¨KU7F � I*,E�7�ji7'*I�I�/!50U72()-S#,$50)+/!&(,ES#'�I*,</!1 friend ^£%�&(,</!50U72()-S#,$5X'�))-HV.�.0,$)-)-S#H(I�67,$.0U7HV)-,</!&(,E= ¢¦O ,$2(/!50L>S#1$5
friend

)-H ��� 1$5�/!)8&(,$5)-,$.0H(50'*/!L�I*U767,$I!^
2X¨KU7F � I*,<��©

cray$ ftp friend
Connected to friend
220 friend FTP server (Version 4.15 Sat Nov 7 15:24:41 PST 1987)
ready.
Name (friend:jill):
331 Password required for jill.
Password: 230 User jill logged in.
ftp> put testdata
200 PORT command okay.
150 Opening data connection for testdata (234.6.12.4,1035).
226 Transfer complete.
16 bytes sent in 0.022 seconds (0.71 Kbytes/s)
ftp> quit
221 Goodbye.
cray$
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?A24,$¨KU7F � I*,?=7�ti7'�I*I�/!50U72()-S#,$50)+UóST'*I*,</!1 cray S#501$F friend
^�õY'*50)-/!�

)-&(,E.0&(U72(�K,$)8/!1<Uó3�'*50,$.0/�1$50L>9E&(,$50,<)-&(,E.0U724.050,$U7/�,EUóS#'�I*,<9E'*/�&4U
)-,$.0H(50'*/�L>I*,$JK,$I�1$S��£U72(3

test
.�1$F � U750/!F4,$2(/-^�%�&(,</!50U72()-S#,$5C'*))-H(.0.0,$)-)-STHVI�67,$.0U7H()-,E/!&(,E= ¢|O ,$2(/!50L>ST1$5

friend
)-H ��� 1$50/!)+&V,$5)-,$.0H(50'*/�L>I*U767,$I�U72(3W/!&(,EST'*I*,<.0U72467,E.�50,$U7/!,$3W'�24&(,$5X.0H(5050,$2(/Y3�'*50,$.0/�1$50L$^
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2X¨KU7F � I*,?=�©

cray$ cd lev_1_comp_test–dir
cray$ spget –f .
Security Values for: .
         level:   1
                level1
  compartments:   010
                test
         class:   0
                class0
    categories:   0
                none
         flags:   0
                none
cray$ ftp friend
Connected to friend
220 friend FTP server (Version 4.15 Sat Nov 7 15:24:41 PST 1987)
ready.
Name (friend:jill): jill
331 Password required for jill.
Password:
230 User jill logged in.
ftp> get friend.file
200 PORT command okay.
150 ASCII data connection for friend.file(128.162.82.15,1187
226 ASCII Transfer complete.
56821  bytes received in 0.58 seconds (96 Kbytes/s)
ftp> quit
211 Goodbye.
cray$ spget –f friend.file
Security Values for: friend.file
         level:   1
                level1
  compartments:   010
                test
         class:   0
                class0
    categories:   0
                none
         flags:   0
                none
cray$
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BE24U`;>=>?�@XB<D NPO D�)-LK)-/!,$F4�7U7I*I�ST'*I*,$)+)-,$2(/�1$5C50,$.0,$'�JK,$3W9E&(,$2
,$¨K,$.0H(/!'*2(�>/�&V,

rcp
.01$F�F4U72(3WU750,<U�.�.0,$)-)-,$3WU7/YLK1$H(5CU�.�/!'*JK,<)-,$.0H(50'*/!L

I*U767,$I!^£B<H(/!�K1$'*2(�
rcp

5�,$ð�H(,$)-/!)+.0U724.01 � L�S#'*I�,$)8/!1<1$5XST501$Fñ/!&(,
50,$F41$/!,<2(1$3�,�^£%Y&(,E= ¢|O ,$2(/!5�L>S#1$5C/!&(,<50,$F41$/!,<2(1$3�,EF4H()-/
U7.0.01$F4F41$3�U7/!,</!&('*)+)-,$.0H(50'*/�L>I*U767,$I!^ ¢ 2VL�S#'�I*,E/�&VU7/Y'*)+.050,$U7/!,$3�'*24/�&V'�)
F4U72(2V,$5C'*)+I*U767,$I*,$3�9E'�/!&4LK1$H(5XU7.0/�'*JK,E)-,$.�HV5�'*/!L�I*U767,$I!^

%�&(,<S#1$I*I�1$9E'*2(�>)	HV67)-,$.0/�'*1$2()83�,$)-.050'�67,E/!&(,E,$STS#,$.0/Y1$SV)-,$.�HV5�'*/!L>I�U76�,$I�)81$2
)-,$2(3�'*2(�>U72(3W50,$.�,$'*JK'*2(�>,$I�,$.0/!501$2('�.XF4U7'�I!^
%�1E67,$.01$F�,ES#U7F4'�I*'�U�5C9E'�/!&4)-,$.0H(50'�/!L>.01$2(.0, � /!)+'*2�/!&('*)8)	HV67)-,$.0/�'*1$2(�7)-,$,/!&(,`_Ya>b�cCdEePfhgjiTkml#iTn0o�n0i(e�n�p�gKq0l#k r�t#f¡u+e�w(x8n0y�k{gjq�n|_+}0n0q�~ }|�EgKlT�Vn-�
� H(6�I�'*.0U7/!'�1$24D��E�7���$�$�7^£õ�1$5C'*2(S#1$5�F4U7/!'*1$24U7671$H(/�&(1$9:/!1EH()-,</!&(,
mail

U72(3
mailx

HV/�'*I*'�/!'*,$)-�7)-,$,E)-H(67)-,$.0/�'*1$24��^ ��� � U7�K,Ya7��^
N U7'*I�'*)+)-,$2(/�671$/!&�I*1$.0U7I*I�L>U72(3WU7.0501$)-)+/!&(,E2(,$/!9<1$50 �^�õ�5�1$FôUóH()-,$5
� ,$50) � ,$.0/!'�Jj,$�7F�U�'�I�)-,$2(/�U7.0501$)	)8/!&(,<2(,$/!9E1$50 v'*)+/!&(,E)-U7F4,<U7)8F4U7'�I)-,$2(/YI*1$.0U7I*I�L$^£?A24/�&V,<,$¨KU7F � I*,$)8'�24/!&('*)+)-HV67)-,$.0/�'*1$2(�72V13�'*S#ST,$50,$2(/!'*U7/!'�1$24'*)+F4U73�,E67,$/!9E,$,$2�/!&(,E/!9<1�^£DRH(67)-,$.0/�'*1$2`_�^ =�^ �R^ =ó1$2
� U7�j,��$��aó3�,$)-.05�'*67,$)89<&VU7/Y&(U �z� ,$2()+/!1E)-,$.0H(50'�/!L>I�U�67,$I�)81$24F�U�'�I3�,$I*'*JK,$5�,$3W1$JK,$5CUó2(,$/!9<1$50 Y^
%�1E'�I*I�HV)-/�50U7/!,E&(1$9:,$I*,$.�/!501$2('*.CF4U7'*I�9E1$5� \)+9E'�/!&4)-LK)-/�,$F4)8&(U7JK'*2(�
)-,$.0H(50'*/�L>I*U767,$I*)-�7/�&V'�)8)-H(67)-,$.0/!'�1$2467,$�K'*2()+9E'*/�&4/!&(,E)-'�F � I*,$)-/Y,$¨KU7F � I*,1$SVH()-'�2V�

mail
M �öQ(U72(3

mailx
M ��QA^£D�H(67)-,$ð7HV,$2(/Y,$¨KU�F � I�,$)867,$.01$F4,F41$50,<.01$F � I*,$¨K�7U72(3W3�,$)-.05�'*67,E&(1$9:I*U767,$I*'�2(�>U72(3W3�,$I*'�JK,$50L>1$S

F4,$)-)-U7�K,$)8'�)8U7S#ST,$.0/!,$3�9E&(,$24/!&(,E)-,$.�HV50'�/!L>I�U76�,$I�1$24/�&V,<F4U7'*I�)-,$2(/�/�1
LK1$H4'*)+3�'*STS#,$50,$2(/YS#501$FñLK1$HV5CU7.0/!'�JK,E)-,$.0H(50'�/!L>I�U�67,$I�^

?A24/�&V,<)-'*F � I�,$)-/�,$¨KU7F � I�,$�7U�I�I�HV)-,$5�)81$24/�&V,<)-LK)-/!,$FñU72(3WU7I*I�2(,$/!9E1$50 
.01$2(2(,$.0/!'*1$2()+/!1E/�&V,<)-LK)-/!,$Fñ&(U�JK,</!&(,E)-U7F4,<)-,$.0H(50'*/�L>I*U767,$I!^
%�&(,$50,$ST1$50,$�7U7I*I�F4U7'*I�'*)+)-,$2(/�U7/Y/!&(U7/�I�U�67,$I�^£BE24/�&V'�)8)-LK)-/�,$F4�7LK1$H4.0U72
U7I*9EU7LK)+50,$U73WF4U7'*I & LK1$H�.0U724U7I*9EU7LK)+S#1$509<U�5�3WF4U7'*I & U72(3WLK1$H4.0U72U7I*9EU7LK)+50,$.0,$'�JK,ES#1$5�9EU7503�,$3WF�U�'�I!^k2X3�'*/�'*2(�K�7)-U7JK'*2(�K�7U72V3�3�,$I*,$/!'�2V�
F4U7'*I�S#1$I�I*1$9<)8/!&(,EF�U72V3�U7/!1$50L�U7.0.0,$)-)8.�1$2V/�501$I M#N¡¢ @XQ(50H(I*,$)+S#1$5
)-,$.0H(50'*/�L>I*U767,$I*)+U72(3W3�'*)-.050,$/�'*1$2(U750L>U7.0.0,$)-)+.01$2(/!501$I M ª ¢ @CQ
.01$2()-'*3�,$50U7/!'�1$2V)�^

÷ 	�� rcp �
�Qcdc �I���À�Á��$Á�u

vTw!wö¶ ½ ·G¹?wv¿R¶ ½ V¡»Ix�·
y
¾z[Y{`¶X¾0¿h¹E´
¶+¾0¶ ½ ·j»Æ¹E´Jx ½ XZ[Yx-¾
À�Á�#

| � ��� � �  ����� ���
�%��}j� �  
� �I" ���� � ��~��	��~� � cd�À�Á�#$ÁTÂ
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%�&(,E2(,$¨K/Y,$¨KU7F � I*,<3z,$)-.�50'*67,$)+)-,$2V3�'�2V��U72V3�50,$.0,$'*JK'�2V��F4U7'*I�9<&V,$2�U�I�I)-,$.0H(50'*/!L�I*U767,$I*)8U750,<2(1$/�/!&(,<)-U7F4,�^£?A24/�&V'�)8,$¨KU7F � I*,$�7U7I*I�H()-,$50)+1$2/!&(,E)-LK)-/!,$Fñ.0U724&(U7JK,E1$2(,E1$S(/!9<1E)-,$.0H(50'�/!L>I*U767,$I*)	��I�U76�,$I ¢ 1$5CI*U767,$I
«|^ O U767,$I ¢ &VU7)+UóI*,$JK,$I�1$S(�óU72(3WUó2(H(I*I�.01$F � U750/!F�,$2V/Y)-,$/-^ O U767,$I�«&VU7)+UóI*,$JK,$I�1$S��£U72(3WUó2(H(I*I�.01$F � U750/!F�,$2V/Y)-,$/-^ M�¢ I*I�,$¨KU�F � I*,$)8&(U7JK,/!&(,E2(H(I*I�.01$F � U750/!F�,$2V/Y)-,$/Y/!1<)-'*F � I�'*S#L�H(2V3�,$50)	/!U72V3�'�2V�(^�%Y&V,<)-U7F4,50H(I*,$)8U ��� I*L�/!1<I*U767,$I*)8&(U7JK'*2(��.01$F � U750/!F4,$2(/Y)-,$/!)+/!&(U�/YU750,<2V1$/Y2(H(I*I!^ Q

¤ &V,$2�)-1$F4,$1$2(,EI�1$�K)8'*2�/!1EU`;>=>?�@XB<D NPO D�)-LK)-/!,$FñU7/�I�U76�,$I ¢ U72(3
)-,$2V3�)+F4U7'*I��7/!&(,EF4U7'�I�'*)+3z,$I�'*JK,$50,$3�/!1ELK1$H(5CF4U7'*I�6�1$¨�U7/YI*U767,$I ¢ ^
O '� \,$9<'*)-,$�79<&V,$2�Uó)-,$2(3�,$5XI�1$�K)8'*2�/!1EU`;>=>?�@XB<D NPO D�)-LK)-/!,$FñU7/
I*U767,$I\« U�2(3�)-,$2V3�)+F4U7'*I��7/!&(,EF4U7'*I�'�)83�,$I*'�JK,$50,$3WU7/YI*U767,$I�«|^�DRH ��� 1$)-,/!&(U�/YF4U7'*I�F�,$)-)-U7�j,$)+U7/�,$U7.0&�I*U767,$I�9E,$50,<)-,$2V/Y/!1<LK1$H�^
?A24/!&('*)+.0U7)-,$��9<&(,$24LK1$H4I*1$�>'�24U7/�I�U�67,$I ¢ ��/!&(,<S#1$I*I�1$9E'*2(�>F�,$)-)-U7�K,E'*)
3z'�) � I*U7LK,$3�©

You have unreadable mail at label 1/0.

%�&('*)+F4,$U72()8/!&(U7/YF4U7'*I�9E'�/!&4U`I*,$JK,$I�1$SÝ��U72V3�Uó2(H(I*I�.01$F � U750/!F4,$2(/)-,$/!�7/!&(U7/�'�)-�7F4U7'*I�U7/YI*U767,$I�«X�79<U�)+3�,$I*'�JK,$50,$3W/!1<LK1$H�^
?AS(Lj1$H�,$¨K,$.0HV/�,

mail
M ��Q(1$5

mailx
M �öQT�7Uó)-'*F�'*I*U75CF4,$)-)-U7�K,EU ��� ,$U750)-�U�2(3WLK1$H�.0U72450,$U73W/!&(,<F4U7'*I�)-,$2(/�U7/YI*U767,$I ¢ ^£?�SVLK1$H(5C)-U7Jj,$3�F4U7'*I

3z'�50,$.0/!1$50L�'*)+U7/�I�U76�,$I ¢ �7LK1$H4.0U724)	U�JK,$�7,$3�'*/��73z,$I�,$/!,$�7U72(3WS#1$5�9EU7503W/�&V,
F4U7'*I�U7/�I*U767,$I ¢ U7)8H()-H(U�I�^
%�1E50,$U73W/�&V,<F4U7'*I�)-,$2(/YU�/YI*U767,$I�«X�7LK1$H4F�HV)	/�.0&(U72(�K,ELK1$H(5X)	,$.0HV5�'*/!L
I*U767,$I\/�1EI�U�67,$I�«¦^£=>1$/�,E/!&(U7/Y/!&(,

 unreadable mail 
F4,$)-)-U7�K,<9E'*I�I

2V1<I*1$2(�K,$5C6�,<3�'*) � I*U7LK,$3��7)-'*2(.0,<LK1$HV5CI*U767,$I�2(1$9×3�1$F�'*2(U7/!,$)8U7I*I�F4U7'�I
I*U767,$I*)K^
«X,$.0U7H()-,ELK1$H�U�5�,EU7/YI*U767,$I\«C�7LK1$H4.0U72(2(1$/�3�,$I*,$/�,E/!&(,EF�U7'*I�U�/YI*U767,$I ¢ ^
?ASVLK1$H4U750,EH()-'�2V�

mail
M ��Q(U72V3�/!50L�/!1E3�,$I�,$/!,E/�&V,<F4U7'*I��7/!&(,EF4U7'�I

)-'*F � I*L�)-/!U7LK)K^£?AS(LK1$H4U750,EH()-'�2V� mailxM ��QT��U`F4,$)-)-U7�K,E'�)83�'*) � I�U�LK,$3)-/!U7/!'*2(��/!&(U�/Y/!&(,<F4U7'*I�LK1$H4U750,</!50LK'�2V��/!1<3�,$I*,$/!,<'*)+50,$U73Q�#1$2(I*L$^ÝòY1$H
F4H()-/�I�1$�>1$H(/YU�2(3�I*1$�>67U7.0 v'*24U7/YI*U767,$I ¢ '*241$503�,$5C/!1<3�,$I*,$/!,</!&(,
F4U7'*I!^
?AS(LK1$H4U750,EI�1$�K�K,$3W1$24U7/YI*U767,$I�«X�767H(/YLj1$H(5C)-U7JK,$3WF4U7'*I�3�'�50,$.0/!1$50L�'*)
U�/YI*U767,$I ¢ �7Lj1$H�.0U72(2V1$/Y)-U7JK,E,$'�/!&(,$5XF�,$)-)-U7�j,<'*2�/!&(U�/Y3�'*5�,$.0/!1$50L$^£?�2
1$503�,$5C/!1<9E50'�/!,</!1</!&(U7/Y3�'*50,$.0/�1$50L³�7LK1$H4F4H()-/Y67,EU7/�I�U76�,$I ¢ ^ÝòY1$H4.0U72
)-U�JK,<,$'*/!&(,$5CF4,$)-)-U7�K,E'�24UóST'*I*,<1$5XU`3�'*50,$.0/!1$5�L>&(U7Jj'�2(�>I*U767,$I�«|^
;>=>?�@XB<D NPO D�3�1$,$)8U7I�I*1$9:F4U7'*I�/!1<67,<)-U�JK,$3�'*2�Uó)-'*2(�KI*,<3�'*50,$.�/!1$50L
U�/YF41$50,</!&(U7241$2(,EI*U767,$I�'*S(/!&(,E3�'�50,$.0/!1$50L�/!1E9<&('*.0&4LK1$H4)-U7JK,<'*)+U
F4H(I*/!'*I�,$JK,$I�3�'*5�,$.0/!1$50L MTNPO ª<QA^

| � � ��c � ����� �I" �� � �����(���
�(��Qc���	��~� ��" ������,��	��
�%��
���}j��À�Á�#$Á��

�>n0p0n0lTo�l#�K�4�4y�l#i(y�k����$k]�
i#yQ�7n0i��:y��(�4i#yQ�7n0i��
À�Á�#$Á���ÁTÂ
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?AS(LK1$H4S#1$509<U7503WUóF�,$)-)-U7�K,E1$5C50, � I*L>/�1E1$2(,$�7/!&(,EF4,$)-)-U7�K,<'*)+)-,$2V/YU7/LK1$H(5X.0H(5050,$2(/!I�L>U7.0/!'�JK,EI*U767,$I���9<&('*.0&4'�24/!&('*)+,$¨KU7F � I*,E'�)8I�U�67,$I�«¦^
2XJK,$2�/!&(1$HV�K&�LK1$H450,$.0,$'*JK,<UóS#1$5�9EU7503�,$3WF4U7'�I\F�,$)-)-U7�K,EU7/YI*U767,$I ¢ �
/!&(,EF�,$)-)-U7�K,E'*)+3�,$I*'�JK,$50,$3WU7/YI*U767,$I�«|^�%�1E �,$, � /�&V,<F4,$)-)-U7�K,EU7/YI*U767,$I¢ �7LK1$H4F�HV)-/YI*1$��1$H(/�U72(3W/!&(,$24I�1$�>'*24U7/YI*U767,$I ¢ ^�r`1$9E,$JK,$5 �7/!&(,
1 ��� 1$)-'*/!,<'*)+2V1$/ � 1$)-)-'*67I�,�^£?AS(LK1$H4U750,<U�/YI*U767,$I ¢ �7U72(3W50,$.�,$'*JK,EUF4,$)-)-U7�K,E9<'*/!&�I*U767,$I\«C�7LK1$H4F4H()-/YI*1$�>1$H(/YU72V3�I*1$�>67U7.0 v'*24U7/YI*U767,$I\«
'*2�1$503�,$5X/�1E50,$U73�'*/-^
D�,$,EõY'*�KH(50,Y=`S#1$5CU�2�'*I*I�HV)	/!50U7/!'*1$2�1$SV/�&V'�)8,$¨KU7F � I*,�^

Sender
at

label A

Sender
at

label B

Mail at
label A

Mail at
label B

Mail delivery
mechanism
(may cross
network)

Mail at
label A

Mail at
label B

Mail box
at label

A

Mail box
at label

B

Reader at
label A

Reader at
label B

Recipient
UDB label

range (A–B)

Reader
at

label A

Stored mail A Y

Read

Y

Edit/
delete

Label A

Reply/
forward

Label A

Save

N

Unreadable
message

N N N/A N/A Y

Reader
at

label B

Y

Read

N

Edit/
delete

Label B

Reply/
forward

Label B

Save

N

Unreadable
message

Y Y Label B Label B N

Stored mail B

Stored mail A

Stored mail B

õ�'��KHV5�,Y=�^£õYH(2V.�/!'*1$2()81$S(F4U7'�I\U7/Y3�'*S#ST,$50,$2(/�)-,$.�HV5�'*/!L>I�U76�,$I�)
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%�&(,E2(,$¨K/Y,$¨KU�F � I*,E'�2VJK1$I�JK,$)8S#1$H(5CI*U767,$I*)K©£I�U76�,$I�) ¢ �7«X�7@C��U72(3Wª�^O U767,$I ¢ '*)+U7/�I�,$JK,$I\�`9E'�/!&4Uó2(H(I*I�.01$F � U750/�F4,$2(/�)-,$/ & I*U767,$I�«§'*)+U�/I*,$JK,$IY�£9E'�/!&4U`2VH(I�I\.�1$F � U�5�/!F4,$2(/Y)-,$/ & I�U�67,$I�@§'*)+U7/YI*,$JK,$I>=ó9E'�/!&4U2VH(I�I\.01$F � U�5�/!F4,$2(/�)-,$/ & U�2(3�I*U767,$I\ª:'�)8U7/YI*,$JK,$I>pó9E'�/!&4Uó2(H(I*I
.01$F � U750/!F4,$2(/Æ)-,$/-^
%�&(,E)-,$2(3�,$5X.�U�2�I*1$�>'*2�U�/YU72VL�1$SV/�&V,<S#1$H(5XI�U�67,$I�)K^ÝòY1$H4.0U724I*1$�>'�2
1$2VI�L>U7/�I�U767,$I*)8«§U72(3W@¦^
%�&(,E)-,$2(3�,$5CI*1$�K)8'�24U7/�I�U�67,$I�) ¢ ��«C�7U72V3�ªE�7U72(3W)-,$2(3�)8F4U7'*I�U7/�,$U7.0&
I*U767,$I\/�1ELK1$H�^�2CU7.0&4F�U�'�I�F4,$)-)-U7�K,E'�)8/!5�,$U�/�,$3W3�'*STS#,$50,$2(/!I*L{�73�, � ,$2V3�'�2V�1$24'*/!)+I*U767,$I�U72V3�LK1$HV5CU7.0/!'�JK,E)-,$.0H(50'�/!L>I�U�67,$I�^
%�&(,EF�U�'�I�U�/YI*U767,$I ¢ '*)+1$H(/!)-'*3�,<Lj1$H(5CU7I*I*1$9<,$3W50U72(�K,E1$S(I*U767,$I*)K^
ró1$9E,$JK,$5 �7/!&(,<F4,$)-)-U7�K,E'�)83�1$F4'�2VU7/!,$3�6�L�I*U767,$I�«X�79<&V'�.0&4'*)+/!&(,
I*1$9E,$)-/YI*U767,$I�U7/�9<&V'�.0&4LK1$H4.0U724I�1$�>'*2�^£%Y&V,

sendmail
M ��Q

.01$F4F4U72(3��79E&('*.0&�F4U72(U7�j,$)+F4U7'�I�3z,$I�'*JK,$50L{�7U�H(/!1$F�U�/�'*.0U7I*I�L>.0&(U72(�K,$)
/!&(,EI*U767,$I�S#5�1$F ¢ /�1E«C�7LK1$HV5CI�1$9E,$)-/YI*,$JK,$I*�79<&('*.0&4'�)8F�1$50,E50,$)-/�50'*.0/�'*JK,
/!&(U�2�/!&(,EF4U7'*I�ï )+I*U767,$I ¢ ^£%Y&(,EF4U7'�I\'�)83�,$I�'*JK,$50,$3WU7/YI*U767,$I�«|^�%�&(H()-�
LK1$H4U750,EU7)-)-H(50,$3W1$S(50,$.0,$'�JK'*2(�>/!&(,<F4U7'*I!^
%�&('*)+I*U767,$I�.0&(U�2(�K,E/�1EI*U767,$I�«§U7I*)-1 � 50,$JK,$2(/!)+H()-,$5��T) � ,$.0'*ST'*,$3�F4U7'*I
� 5�1$�K50U7F4) M ) � ,$.0'*ST'*,$3W'�24LK1$H(5 .forward S#'*I�,E1$5C/!&(,E)-LK)-/�,$F aliasS#'*I�,$QVST501$Fô,$¨K,$.0H(/!'�2(�>1$24LK1$H(5X67,$&(U7I*S(1$HV/�)-'*3�,ELK1$H(5XI�U�67,$I�50U72(�K,�^
%�&(,EF�U7'*I�U7/�I�U�67,$I�«§'*)+9E'�/!&('*24LK1$H(5C50U72(�j,$�7U72(3W'�)83�,$I*'�JK,$50,$3WU7/
I*U767,$I\«¦^
%�&(,EF�U�'�I�U�/YI*U767,$I�ª:'*)8U7I�)-1E1$H(/!)-'*3�,<LK1$HV5CI*U767,$I�50U72(�K,$��67H(/Y'*24/!&('*)
.0U7)-,$�7Lj1$H(5CI*U767,$I�50U72V�K,<3�1$,$)82(1$/Y3z1$F�'*2(U7/!,E/!&(,<F4U7'*I�I*U767,$I!^�òY1$H49E'*I�I
2V,$JK,$5C67,EU767I*,</!1E5�,$U�3�1$5X3�,$I�,$/!,E/�&V,<F4,$)-)-U7�K,EU7)+Uó50,$)-H(I�/-^£%Y&(,EF4U7'*I
'*)85�,$/!H(502(,$3W/!1</!&(,E)-,$2(3�,$5C9E'*/�&4/!&(,E,$505�1$5XF4,$)	)-U��K,

 User
unknown

^£�C,$/!H(502('*2(��/!&(,EF4U7'*I�U7I*)-1<,$2()-H(50,$)8/!&(U7/Y/!&(, � 501$�K50U7FF4U7'*I*,$5C9E'�I*I�50H(241$2(I*L>9<'*/!&('*24LK1$H(5CI*U767,$I\5�U�2(�K,�^
õ�'��jH(50,?pó'�I*I*H()-/!5�U�/�,$)83�,$I�'*JK,$50L>1$S(F�U�'�I�U�/Y3�'*STS#,$50,$2(/YI*U767,$I*)+/!1<Lj1$H
9E&(,$24LK1$H4U750,EI�1$�K�K,$3W'*24U7/Y3z'�S#ST,$50,$2(/�I*U767,$I*)�^

fPy�l#iViTyQ��n�iVy��(�>r���gKqXi#yQ�7n0i
yzq�nXy�k�}0n0o�n0q0y�i(�(l��f��n0q0n0�(k
i#yQ�7n0i#}
À�Á�#$Á���Á��
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Mail delivery
mechanism
(may cross
network)

Mail box
B

Recipient
UDB label

range (B–C)

Sender at
label B

Sender at
label A

(Mail sent at label A)

(Mail sent at label B)

Y

Mail
delivered

B

Label at which
mail is delivered

Y B

N N/A

Mail sent at label A

Mail sent at label B

Mail sent at label D

Sender at
label D

Returned mail
at label D

õY'*�KH(50,?p�^£ªE,$I�'*JK,$50L�1$S(F4U7'*I�U7/�3�'�S#S#,$5�,$2V/YI*U767,$I*)+/!1<50,$.0' � '�,$2V/�)8U7/Y3�'*S#ST,$50,$2(/�I�U�67,$I�)

¤ &(,$243�,$I*'�Jj,$5�'*2(�>U7.0501$)-)+/!&(,E2(,$/!9<1$50 ���/�&V,<)-,$.0H(50'*/�L>I*U767,$I�1$S(/!&(,
'*2(.01$F4'�2(�>F4U7'*I�'*)+.0&(,$.0 �,$3WU7�KU7'*2()-/Y/!&(,E)-,$.0H(50'�/!L>I*U767,$I�50U72(�K,$)81$S(/!&(,
2(,$/!9E1$50 v'*2(/!,$50S#U7.0,<U72V3�/!&(,E2(,$/!9<1$50 ¡2(1$3z, M U7)8) � ,$.�'*S#'�,$3W'*24/�&V,= ¢¦O Q�^
¢ .01$2(2(,$.0/!'*1$24'�)8,$)-/�U�67I�'*)-&(,$3WU7.0501$)-)+/!&(,E2(,$/!9<1$50 ¡U7/�/!&(,<I*U767,$I\1$S(/!&(,
F4U7'*I�67,$'*2(�>)-,$2(/-^£%Y&('*)+.01$2(2V,$.�/!'*1$24STU�'�I*)+'*S(/!&(,EI*U767,$I�'*)+1$HV/�)-'*3�,E/!&(,
I*U767,$I�50U72V�K,<1$SV/�&V,<= ¢¦O 1$5X/!&(,<'*2(/!,$50S#U7.0,�^�?A24/!&('*)+.0U7)-,$�7/!&(,
50,$) � 1$2()-,E/�1E/!&(,<)-,$2V3�,$5C'*2(3�'*.�U�/�,$)8/!&(U7/Y/!&(,E50,$F�1$/!,E&(1$)-/Y.01$H(I*3�2V1$/67,E50,$U7.0&(,$3�^
õ�'��KH(50,E�ó'�I*I�HV)-/�50U7/!,$)8&(1$9:3�'*STS#,$50,$2(/Y)-,$.0H(50'*/!L�I*U767,$I*)+U�STS#,$.0/YF4U7'*I
3�,$I*'*JK,$5�L>U7.0501$)-)+Uó2(,$/!9<1$50 Y^

�Wn0iTl#o�n0q0lT�K�4�4y�l#i(y�p0q0�$}0}Ckm�(n
�(n0km�E�$q��
À�Á�#$Á���Á�#
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Sender at
label A

Mail at
label A

Mail processed as
though it was sent
locally at Label A

Connection
range A–B

Mail at
label C

Sender at
label C

Connection
refused;

mail returnedSystem label
range A–D

Sending host Receiving host

õY'*�KH(50,<��^ N U7'*I�3�,$I*'�JK,$50L>/!1<Uó)-LK)-/!,$Fñ9<'*/!&4U`3�'*S#ST,$50,$2(/�I�U76�,$I�50U72(�K,EU7/Y/!&(,E.�1$2V2(,$.0/�'*1$2



�����������	�
�������������������������� �"!$#"# �%� �&#

'�(*),+.-0/1/�2�3*4�),57698�3;:�-0),3*+<:�(*2>=?8�@,@,8�AB),3*CD+FE*G0+F2�69:�)�8�3;+$H

• IKJ +F:�2�LM2�N9N�8�NOLP2�+F+F-0CQ2�+
• ftp

-03*4
tftp

2�N9N98�NOLP2�+F+F-0CQ2�+
• telnet

2�N9N�8�NRLP2�+"+F- CQ2�+
SUT*VXWZYO[\E*:�(*8�N9)�]�-0:�),8�3P/�N98�G0@�2�LP+<-0+F+F8�6�),-0:�2�4^AB),:�(_:�(*2>-0E*:�8�@,8�CQ)�3
=�2�-0:�E*N92>-0N92B41)�+F69E*+F+F2�4^),3P+"E;G0+F2�69:�),8�3P`Ka b0c0/�-0Cd2Be0efa

'�(*2BLP2�+F+F-0CQ2�+<-0N92B@,)�+F:�2�4^)�3P-0@,/�(*-0G 2�:�),69-0@8�N94�2�Ngc0-0@,8�3*CDA>)�:�(P-
412�+"69N9),/�:�)�8�3P8�=*:�(*2�),NO/�N98�G0- G0@�2>69-0E*+F2�+Qa

'�(*2>+ J +":�2�Lh2�N�N98�NRL_2�+F+F-0CQ2�+<4�2�+F69N9)�G02�4^),3_:�(*),+<+FE*G0+F2�69:�),8�3P-0N92
41)�+F/�@,- J 2�4^AB(;2�3_-03P),L_/1N�8�/12�NO8�/�2�N9-0:�)�8�3P8�6969E*N9+.-0:�:�(;2Bi2�N93*2�@@,2�jQ2�@�a
'�(*2B@,8�A>2�NXk?@,2�jQ2�@/�N98�:�8�698�@,+.N92�:�E*N93_:�(*2�+F2>LP2�+"+F- CQ2�+Qa

Address already in use

[\4�4�N92�+F+F2�+.LPE*+F:�G02>E*3*),l0E*2>:�8>2�-069(P(*8�+F:�-03*4^69-03PG02>E*+F2�4^8�3*@ J8�3;6�2�a

Address family not supported by protocol family

[\3P-04�4�N92�+F+.),3*698�LP/�-0:�)�G @�2>AB),:�(_:�(*2>N92�l0E*2�+F:�2�4m/�N98�:�8�698�@AB- +.E*+F2�4Za

Bad protocol option

[\3P8�/�:�)�8�3P:�(*-0:�)�+<3*8�:njQ-0@,),4mA>-0+<+F/�2�69)�=�)�2�4^),3P-
getsockopt

8�N
setsockopt

+ J +F:�2�Lh6�- @�@o�+F2�2
getsockopt

o�p0q�qra

Can’t assign requested address

[\3P-0:�:�2�LP/�:�AB-0+<L_- 4�2B:�8BG0),3*4^-s+F8�69i2�:�:�8>-03_),@,@�2�CQ- @-04�4�N92�+F+.8�NO:�8
- 3_- 4�4�N92�+F+.-0@,N92�-04 J ),3PE*+F2�a

t^uBvfwdxRy xRznzn{Bz
y|x.vfvf}B~>xRv
�.�,�
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Can’t send after socket shutdown

[©N92�l0E*2�+F:�:�8>+F2�3*4^4�-0:�-UAB-0+<4�),+F-0@�@,8�A>2�4mG02�69-0E;+F2B:�(*2>+F8�6�i£2�:nA>-0+
-0@,N92�-04 J +F(*E*:�4�8�AB3PG J -U/�N92�jQ)�8�E;+ shutdowno�p0q*+ J +F:�2�LM69-0@,@�a

Connection refused

[©698�3*3*2�69:�),8�3_698�E*@,4^3*8�:nG02>LP-04�2BG 2�6�- E*+F2B:�(*2>N�2�LP8�:�2>(*8�+F:n-069:�)�jd2�@ JN92�=�E*+F2�4m),:Fa¡'n(*),+<E*+FE*-0@,@ J 8�6969E*N9+.G02�69-0E;+F2B8�=*- 3_- :�:�2�LP/�:n:�8>698�3*3*2�69:
:�8B-U+F2�N9jQ),6�2>:�(*-0:n),+.),3*-069:�),jQ2B8�3P:�(*2BN92�LP8�:�2B(*8�+F:Fa

Connection reset by peer

[©3*2�:�A>8�N9i�/12�2�NO698�3*3*2�69:�),8�3_=�8�N969)�G0@ J 69@�8�+F2�4Za¡'�(*)�+<E*+FE*-0@,@ J 8�6969E*N9+A>(*2�3P:�(*2B/12�2�NO2�5Q2�69E*:�2�+<-
shutdown

o�p0q*+ J +F:�2�LM69-0@,@�a

Connection timed out

[©698�3*3*2�69:�N�2�l E*2�+F:n=�-0),@�2�4^G02�69-0E*+F2>:�(*2>6�8�3;3*2�69:�2�4^E*+F2�NR4�),4m3;8�:
N92�+F/�8�3*4^/�N98�/�2�N9@ J -0=�:�2�NR-s+F/�2�69),=?),2�4m/�2�N9),8�4m8�=*:�),LP2�aª'n(;)�+.LP),CQ(*:
),3*4�),69-0:�2B:�(*-0:n:�(*2>N92�L_8�:�2>(*8�+F:n),+.4�8�A>3%a

Control block: symbol not in namelist

[©/�N98�G0@,2�LM2�5Q),+F:�+<AB),:�(P:�(;2B+ J LPG08�@:�-0G0@,2B),3P:�(*2Bi2�N93;2�@�a

Destination address required

[©N92�l0E*),N92�4m-0414�N92�+"+<AB- +.8�LP)�:�:�2�4^=?N98�LM- 3_8�/�2�N9-0:�),8�3_8�3P-U+F8�69i2�:Fa

Macro not found

«n8�EP(*- jQ2B3*8�:�4�2�=?),3*2�4^:�(*2BLP-069N98>8�NO(*-0jQ2>3*8�:n: J /�2�4^:�(*2BLP-069N98
3*- L_2B698�N9N92�69:�@ J a

Message too long

[©LP2�+F+F-0CQ2>+F2�3*:n8�3P-U+F8�69i2�:nA>-0+<@�-0N9CQ2�NR:�(*-03P:�(*2B),3*:�2�N93*-0@
LP2�+F+F-0CQ2>G0E;=?=�2�N9a

Network dropped connection on reset

'�(*2B(;8�+":�:�8BA>(*),69( J 8�EPA>2�N92B698�3*3;2�6�:�2�4^69N9-0+F(*2�4^-03*4^N92�G08�8�:�2�4m8�3
N92�+F2�:�c0G0E*:n),:n41)�4^3*8�:nN92�3*2�A¬:�(;2B698�3*3*2�69:�),8�3%a
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Network is down

[©+F8�69i2�:�8�/�2�N9-0:�)�8�3P2�3*698�E*3*:�2�N92�4^-03P)�3*- 6�:�),jQ2B3;2�:�A>8�N9ina

Network is unreachable

[©+F8�69i2�:�8�/�2�N9-0:�)�8�3PA>-0+<:�N9),2�4^8�3_- 3_E;3*N92�-069(*-0G0@,2>3*2�:�AB8�N9ina¡®O(;2�69i
- 4�4�N92�+F+F2�+"c N98�E*:�)�3*CQc -03*4^@�- G02�@�),3*CD),3*=�8�N�LP-0:�),8�3%a

No buffer space available

[\3P8�/�2�N9-0:�)�8�3P8�3P-s+F8�69i2�:�8�NO/�),/�2>AB-0+<3*8�:n/�2�N9=�8�N9LP2�4mG02�69-0E;+"2>:�(*2
+ J +F:�2�Lh(*-04^),3*+FE*=�=?),69),2�3*:nG E*=?=�2�NR+F/�-0692�a

Operation already in progress

[\3P8�/�2�N9-0:�)�8�3PA>-0+.:�N9),2�4m8�3P-U3*8�3*G0@,8�69i),3*C78�G�¯92�69:n:�(*-0:�-0@�N92�-04 J (*- 4- 3_8�/12�N�- :�),8�3P)�3P/�N98�CQN92�+F+Qa

Operation now in progress

[\3P8�/�2�N9-0:�)�8�3PN92�l0E*),N9)�3;C7-U@,8�3*C7:�),LP2B:�8B698�LP/�@,2�:�2Bo�+FE*69(P-0+.-
698�3*3;2�69:�q*A>-0+<:�N9),2�4Za

Operation would block

[©G0@,8�69i),3*CD8�/�2�N9-0:�)�8�3PA>-0+.:�N9),2�4m8�3P-03P8�G�¯92�6�:�)�3P3*8�3;G0@�8�69i£)�3*CDLP8�4�2�a

Socket is already connected

[©698�3*3;2�6�:�N92�l0E*2�+F:nA>-0+.LP-0412B8�3P-U+F8�6�i£2�:n:�(*-0:n),+<-0@�N92�-04 J698�3*3;2�69:�2�4�c 8�NO-
sendto

8�N
sendmsg

o�+F2�2
send

o?p q?q;N�2�l E*2�+F:nLP-04�2
8�3P-U698�3*3*2�69:�2�4m+F8�69i2�:�+F/�2�69)�=�),2�4m-U4�2�+F:�),3*-0:�)�8�3P8�:�(*2�NR:�(;-03P:�(;2
698�3*3;2�69:�2�4^E*+F2�N9a

Socket is not connected

[©N92�l0E;2�+":�:�8B+F2�3*4^4�-0:�-UAB- +.4�),+F-0@,@�8�A>2�4^G02�69-0E*+F2B:�(*2>+F8�69i2�:nA>-0+
- @�N92�-04 J +F(*E*:�4�8�AB3PA>),:�(P-U/�N92�jQ),8�E*+

shutdown
o�p0q*+ J +F:�2�Lh6�- @�@�a

Socket operation on non-socket

[©+F8�69i2�:�8�/�2�N9-0:�),8�3PAB- +.:�N9)�2�4^8�3P-s3*8�3;+F8�6�i£2�:n4�2�jQ),692�a
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Socket type not supported

I E;/�/�8�N9:�=�8�NO:�(*2>+F/�2�69),=?),2�4m+F8�69i2�:�: J /�2B),+.3;8�:n698�3*=�)�CQE;N�2�4^),3_:�(*2
+ J +F:�2�LM8�NO),+.3*8�:n)�LP/�@,2�LP2�3*:�2�4Za

Software caused connection abort

'�(*2B@,8�69-0@(*8�+F:�-0G08�N9:�2�4m-U698�3*3*2�69:�),8�3%a

'�(*2
ftp

or°�±Rq*- 3*4
tftp

or°±Oq*2�N9N98�NRL_2�+F+F-0Cd2�+.-0N92>-0+<=?8�@,@,8�AB+QH

?Ambiguous command

«n8�EP:�N9),2�4m:�8>)�3*jQ8�i£2B-03
ftp

698�L_LP-03;4mA>)�:�(P-03P)�@,@,2�CQ-0@
-0G0G N�2�jd)�-0:�),8�3%a I /�2�69),= J 2�3*8�E*CQ(P69(*-0N9-069:�2�N9+.8�=;:�(;2B698�LPLP-03*4^3*-0LP2
:�8B41)�+F:�),3*CQE*),+F(_),:n=�N98�LM-0@,@8�:�(*2�N

ftp
698�L_LP-03;4�+Qa

?Ambiguous help command ²9³�´P´Pµ�¶*·
«n8�EP:�N9),2�4m:�8B),3*jQ8�i£2B-

help
698�LPLP-03*4^AB),:�(_-03P),@�@,2�CQ-0@£3*-0LP2�a

I /12�6�),= J 2�3;8�E*CQ(P8�=*:�(*2>69(*-0N9-069:�2�N�+<),3_:�(*2>3*- L_2>:�8BLP-0i£2B),:nE;3*)�l E*2�a

?Invalid command

«n8�EP:�N9),2�4m:�8B),3*jQ8�i£2B- ²�³�´P´Pµ�¶*· :�(*-0:�)�+<E*3*i£3*8�AB3P:�8
ftp

a¡'�8
4�),+F/�@,- J -U698�L_/1@�2�:�2B@,),+F:n8�=*jQ-0@,)�4^698�L_LP-03;4�+Fc02�3*:�2�NO-sl E*2�+F:�)�8�3PLP-0N9i
o�¸9qra

?Invalid help command ²9³�´P´_µ�¶;·
«n8�EP:�N9),2�4m:�8B),3*jQ8�i£2B-

help
698�LPLP-03*4^G J E;+"),3*CD-U6�8�LPLP-03*4^3*-0LP2

:�(*-0:n),+.3;8�:njQ-0@,)�4�aª¹n8�NR-s698�LP/�@,2�:�2>@�),+F:n8�=*jQ-0@,),4m698�LPLP-03*4�+Fc02�3*:�2�NO-
l0E;2�+":�),8�3PLP-0N9iºo?¸9q�a

Already connected to »*³�¼9½¾¶*µ�´P¿ c use disconnect first.
«n8�EP-0N92>6�E;N9N�2�3;:�@ J 6�8�3;3*2�69:�2�4^:�8BN92�LP8�:�2B(*8�+F: »;³�¼9½�¶*µ1´_¿ c0- @�:�(*8�E;CQ(
J 8�EPLP- J 3;8�:nG02>@�8�CQCQ2�4^),3%a¡ÀO),:�(;2�NO@,8�C7),3*c08�NR4�)�+F698�3*3;2�6�:�-03*4^N92�:�N J a

ftp
}>ÁºÂ

tftp
x.z�zn{Bz

y|xRvfvf}>~Bx.v
�R�ÄÃ
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Bad port number

[©ÆU8�NO-U3*2�CQ- :�),jQ2>/�8�N9:n3*E*LPG02�NRAB- +.+F/�2�69),=?),2�4^=?8�NR:�(;2�Ç ³�È9½ 8�/�2�N9-03*48�3P:�(*2
open

6�8�LPLP-03*4^@,)�3*2�a

Can’t find list of remote files, oops

ÉÊ(;2�3 J 8�E_),3*jQ8�i2>-sLPE*@,:�),/�@�2>698�L_LP-03;4mo�=?8�NR2�5Q-0LP/�@,2�c
mput

q?c -
:�2�LP/�8�N9-0N J =�),@�2>)�+<69N�2�- :�2�4^),3_:�(*2

/tmp
4�),N92�69:�8�N J a¡'n(*2>+ J +":�2�L69-03;3*8�:n=�)�3;4m:�(*2>=?),@,2�c08�NO),:nAB- +.-06969),4�2�3*:�-0@�@ J N92�L_8�jQ2�4�aªËO2�:�N J :�(;2/1N�8�692�4�E;N�2�a

Filename not a plain file

'�(*2B3;-0LP2B8�=*-U4�),N�2�69:�8�N J 8�NR+F8�L_2>+F/�2�69)�- @4�2�jQ),6�2>AB- +.+F/�2�69),=?),2�4m=�8�N
-U:�N9-03*+F=�2�NO8�/�2�N9-0:�),8�3PAB(*2�3P8�3*@ J -s=�),@�2>3*-0LP2>AB- +.-0/�/�N98�/�N9),-0:�2�a

Ftp/tcp: unknown service

'�(*2
/etc/services

=�)�@,2>4�8�2�+.3;8�:n698�3*:�-0),3P-03P2�3*:�N J =�8�NO:�(*2+F/�2�69),=�)�2�4
ftp

+F2�N�jQ),692�a�«n8�EP+"(;8�E*@,4m69N92�-0:�2>-03P2�3*:�N J =�8�NO:�(*),+.+F2�N9jQ),692),3P:�(*2>=?),@,2�a

Login failed

«�8�EP+"/12�6�),=�)�2�4^-UE*+F2�NO3*- L_2>8�NO/�-0+F+FA>8�N94m:�(*- :n)�+<3*8�:njQ- @�),4Za¡ËO2�:�N J a

Lost connection

'�(*2>+"2�N9jQ2�NR8�3P:�(;2BN92�LP8�:�2B(*8�+F:�6�@,8�+F2�4^:�(;2B698�3*3*2�69:�),8�3%a¡'n(*),+.698�E*@,4
8�6969E*NRG02�69-0E*+F2>8�=*-s+ J +F:�2�Lh6�N9-0+F(;c0-0E*:�8�LP-0:�)�6R@�8�CQ8�E;:�c08�NR8�:�(*2�N
+F),LP)�@,-0NO+F),:�E*-0:�),8�3*+Qa

No port available for data connection

'�(*),+.),3*4�),69-0:�2�+</�8�+F+F)�G @�2>+F8�=?:�A>-0N92B/�N98�G0@,2�LP+Qa

No target machine specified

'�(*),+.LP2�+F+F-0CQ2>)�+<-0+F+F8�6�),-0:�2�4^AB),:�(
tftp

aªÌ�:�-0/�/�2�-0N9+<AB(*2�3P-U=�)�@,2
:�N9-03*+F=�2�NO),+.),3*jQ8�i£2�4mA>),:�(;8�E*:n:�(*2>+F/�2�69)�=�),6�- :�),8�3P8�=*-UN�2�LP8�:�2>(*8�+F:Fa
ÍD+F2>:�(;2

open
698�L_LP-03;4mG02�=�8�N92B),3*jQ8�i£)�3;C7-U=?),@,2B:�N9-03*+F=�2�NO698�LPLP-03*4Za
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Not connected

«n8�EP:�N9),2�4m:�8>E*+F2B- 3
ftp

698�LPLP-03*4^:�(;-0:nN92�l0E*),N92�+.-U698�3*3*2�69:�)�8�3P:�8
-03

ftp
+F2�N9jQ2�NRG02�=?8�N92 J 8�EP2�+F:�-0G0@,)�+F(*2�4^:�(*2>698�3*3*2�69:�)�8�3�aªÏÐ-0i£2B:�(*2

698�3*3*2�69:�),8�3PG02�=?8�N92>)�3;jQ8�i),3*CD:�(;2B=�),@�2>:�N�- 3*+F=?2�NR698�LPL_-03;4Za

Unknown host

'�(*2B(;8�+":�3*-0LP2>+F/�2�69)�=�)�2�4^),+.3;8�:n),3_:�(*2
/etc/hosts

=�),@�2�a�ÑÒ2�N9),= J:�(*2>(*8�+F:n3*-0LP2>-03*4^N92�:�N J a

Unknown mode

«n8�EP:�N9)�2�4^:�8B+F2�:n-UL_8�412B:�(*-0:n),+.3*8�:�+FE*/�/�8�N9:�2�4Zaª'n(;2B+FE*/�/�8�N9:�2�4
LP8�4�2�+.- N�2

binary
c
ascii

c0-03;4
tenex

a

User already logged in

[©E*+F2�NOA>(*8>)�+<-0@,N�2�- 4 J @,8�CQCQ2�4^)�3P:�8BN92�LP8�:�2B(*8�+F:n:�N9),2�4m:�8>@�8�CD)�3
-0CQ- )�3%a

We only support file structure, sorry

®RE*N9N�2�3;:�@ J c ftp +FE*/�/�8�N9:�+.8�3*@ J =?),@�2>+F:�N9E*69:�E;N�2�a

We only support non-print

®RE*N9N�2�3;:�@ J c ftp +"E;/�/�8�N9:�+.8�3*@ J 3;8�3*/�N9),3*:n=�8�N�LP-0:Fa

'�(*2
telnet

2�N�N98�NRL_2�+F+F-0Cd2�+.-0N92>-0+.=�8�@,@�8�A>+QH

?Already connected to »*³�¼9½¾¶*µ�´P¿
«n8�EP:�N9),2�4m:�8>2�+F:�-0G @�),+F(P-s698�3*3;2�6�:�),8�3PAB),:�(_-UN92�LP8�:�2>(*8�+F:n:�8>AB(;)�69(
J 8�EP-0N92B- @�N92�-04 J 698�3*3*2�69:�2�4Za

?Ambiguous command

«n8�EP:�N9),2�4m:�8B),3*jQ8�i£2B-
telnet

6�8�LPLP-03*4^A>)�:�(P-03P)�@,@�2�Cd-0@
-0G0G N�2�jd)�-0:�),8�3%a I /�2�69)�= J +FE*=?=�),69)�2�3*:�6�8�LPLP-03*4^),3*=�8�N�LP-0:�),8�3_:�8>LP-0i2
:�(*2>-0G0G0N92�jQ),-0:�)�8�3PE*3*),l0E*2>A>)�:�(PN92�+"/12�6�:�:�8>8�:�(*2�NO698�LPLP-03*4�+Qa

telnet
xRznz�{>z

y|xRvfvf}>~Bx.v
�R�ÄÓ
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?Ambiguous help command ²9³�´_´Pµ�¶;·
«�8�EP:�N9),2�4m:�8>)�3*jd8�i2B-

help
698�LPLP-03*4^AB),:�(_- 3_),@,@�2�CQ-0@

- G0G0N92�jQ)�- :�),8�3%a I /�2�69),= J 2�3*8�E;CQ(P8�=*:�(*2B69(*- N�- 6�:�2�N9+<)�3P:�(*2>698�L_LP-03*4
3;-0LP2B:�8>L_- i2B),:nE;3*)�l E*2�a

Bad port number

'�(*2B/18�N�:�+F/�2�69)�=�)�2�4^G J :�(;2�Ç ³�È9½ -0N9CQE*LP2�3*:n:�8>:�(;2
open

698�LPLP-03*4
A>-0+<Æ0c08�Ngc0),=*-U+ J LPG08�@,)�6R/�8�N9:n3*- L_2>A>-0+.E*+F2�41c0)�:�AB- +.3*8�:�=?8�E;3*4^)�3
:�(*2

/etc/services
=?),@,2�a

connect:  security level outside host range

'�(*2>3*2�:�AB8�N9iº-069692�+F+.@,)�+F:�o�Õ �RÖ q*+F2�69E*N9)�: J @�- G02�@N9-03*CQ2>=?8�NR:�(*2BN92�LP8�:�2
(;8�+F:n-03*4�×¾8�NO),3*:�2�N9=�-0692B+F2�69E*N9),: J @,-0G02�@N9-03;CQ2B4�8>3*8�:�)�3*69@,E*4�2 J 8�E*N- 6�:�),jQ2B@,-0G02�@�a

Connection closed by foreign host

[©/12�2�NO=�8�N96�),G0@ J 6�@,8�+F2�4^-U698�3*3*2�69:�)�8�3%a¡'�(*),+.E*+FE;-0@�@ J 8�696�E;N�+<G02�69-0E*+F28�=;:�(;2B/�2�2�NR2�5Q2�69E*:�)�3;C7-
shutdown

o�p0q*+ J +F:�2�LM69-0@,@�c -0@�:�(*8�E;CQ(P)�:�-0@�+F8
69-03P),3*4�),69-0:�2B:�(*-0:�:�(;2BN92�LP8�:�2B(*8�+F:�(*-0+.69N9-0+F(*2�4�a

?Invalid command

«�8�EP:�N9),2�4^:�8>),3*jQ8�i2>-s698�LPLP-03*4^:�(*-0:n),+.E;3*i3*8�A>3_:�8
telnet

a¡'�8
41)�+F/�@,- J -s698�LP/�@,2�:�2>@�),+F:n8�=*jQ-0@,),4m698�LPLP-03*4�+Fc02�3*:�2�NO-Ul0E*2�+F:�)�8�3PLP-0N9i
o�¸9q�a

?Invalid help command ²9³�´P´Pµ�¶*·
«�8�EP:�N9),2�4m:�8>)�3*jd8�i2B:�(*2

help
698�LPL_- 3*4mA>),:�(P-03P)�3;jQ-0@,)�4^698�L_LP-03;4

3;-0LP2�aª'�8>4�),+"/1@�- J -s698�LP/�@,2�:�2B@,)�+F:n8�=*jQ- @�),4m698�LPLP-03*4�+Fc02�3*:�2�NO-
l E*2�+F:�)�8�3PLP-0N9iºo�¸�q�a

?Need to be connected first

«�8�E_:�N9),2�4m:�8B2�5d2�6�E;:�2>-
telnet

698�LPLP-03*4^:�(*-0:�N�2�l E*)�N92�+<-03P8�/�2�3
698�3*3;2�69:�),8�3P:�8B-UN92�L_8�:�2>+ J +F:�2�LPc0- 3*4 J 8�EP4�8>3*8�:n69E;N�N92�3*:�@ J (;-0jQ2B- 38�/12�3_698�3*3;2�6�:�),8�3%a¡±O2�=�8�N92BN92�:�N J ),3*C7:�(*),+<6�8�LPLP-03*4�c E*+F2B:�(*2

open698�LPLP-03*4^:�8B2�+F:�-0G0@,),+"(P-U698�3*3*2�69:�)�8�3�a
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Telnet: tcp/telnet:  unknown service

'�(*2
/etc/services

=�)�@,2B418�2�+.3*8�:�698�3*:�-0),3_- 3_2�3;:�N J =�8�NO:�(*2
telnet

+F2�N9jQ),692�a%«n8�EP+F(*8�E;@�4^69N92�-0:�2B- 3_2�3;:�N J =�8�NO),:n),3P:�(;2B=�),@�2�a

Unknown host

'�(*2B(;8�+":�3*-0LP2>:�(;-0: J 8�EP+F/�2�69),=?),2�4^)�+<3*8�:�N�2�698�CQ3;)�]�-0G0@,2>=?8�NR8�3*2>8�=
:�(*2>=�8�@�@,8�A>)�3*CDN92�-0+F8�3;+$H

•
«�8�E*NOLP-069(*),3*2>),+.3*8�:�E*+F),3*CD:�(;2B3*- L_2>+F2�N9jQ2�NO- 3*4^:�(;2B(;8�+":�3*-0LP2
:�(*- : J 8�EP+F/�2�69)�=�),2�4m),+.3*8�:�@�),+F:�2�4m),3P:�(*2

/etc/hosts
=?),@,2�a

•
«�8�E_+F/�2�69),=�)�2�4^:�(*2B(*8�+F:�3*-0LP2B),3*698�N9N92�69:�@ J a

•
«�8�E*NOLP-069(*),3*2>),+.E*+F),3*CD:�(*2B3;-0LP2B+F2�N9jQ2�NR-03*4^:�(*2B(;8�+F:n3*-0LP2>:�(*-0:
J 8�EP+F/�2�69),=?),2�4^)�+<3*8�:�i3*8�A>3_:�8>:�(*2B4�8�LP-0),3P3*-0LP2>+F2�N�jQ),692�Ù J 8�ELP),CQ(*:�(*-0jQ2>:�8>E*+F2>:�(*2B=�E*@,@ J l0E;-0@�),=�)�2�4^4�8�LP-0),3P3*-0LP2>8�=*:�(*2
N92�LP8�:�2B(;8�+F:�c08�N J 8�EPLP)�CQ(*:�G02>E*+F)�3;C7-03P8�@,4^-0@�),-0+<3*-0LP2B:�(*- :n),+
3;8B@,8�3*CQ2�NO+FE*/1/�8�N�:�2�4Za

Unable to connect to remote host:  security level
outside host range

'�(*2BÚ<[�ÛÐ+F2�69E*N9),: J @,-0G02�@N9-03*CQ2>=�8�NO:�(*2BN92�LP8�:�2B(;8�+":�-03*4�×¾8�N
),3*:�2�N9=?-0692>+F2�69E*N9)�: J @�-0G 2�@N9-03*CQ2>4�8B3;8�:n)�3;69@�E*412 J 8�E*NR-069:�)�jQ2>@�- G02�@�a
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&�')(+*-,).�(�/0/01)2�.43�(�57681)9:1);!<�<-5=9:2�(�>0*�?�*�(�@BA85
CONTROL–c C

D (�(FE�G7H)I�JKJ)L�MKN C
O ,)1)PKA8(�/Q.�');!.41),R*�S81R(�<�5=*-@�(�,).�*�?�*-(�9T(�;8>0'K')U�9:.�U�,K;V,)(�.�W+U�/03 C &�')(XY,).�(�/0,)(�.�;8@�@�/0(�9:9T?�;8PK*�<-*-(�9T;8/0(Z.�'R(+U�,)<-5[;!@�@�/0(�9:9T?�;8PK*�<-*-(�9T.�');8.
\=]=X_^a` D >01)/0/0(�,).�<�5=/0(�>	U�bc,)*�d�(�9 C
O ,K;8>0/	U�,R5ePf?�U�/ O PK(�/0*->	;!, D .�;!,)@�;8/0@B^QU�@�(Z?gU�/aX_,R?gU�/0PK;8.�*-U�,
XY,).�(�/0>0');8,)bc(�68;8,K*�,R@�1)9:.�/	5chgWZ*�@i(+9:.�;8,)@�;!/	@B?�U�/Q>0U�@�*-,)b=>0');8/0;8>0.�(�/	9 C
j�*�<-(�9F.�'R;8.4>0U�,).�;8*-,K')U�9:.4;8,)@B1)9:(�/a*�,R?gU�/0PK;8.�*�U�,K.�');8.�*�9Fke(�/0*�?�*-(�@lA!5
.�')(Z9:5e9:.�(�PfA8(�?�U�/	(Z1)9:(�/Q2i/	*-ke*-<�(�be(�9F;8/0(+be/0;8,R.�(�@BU�,K;m/0(�PKU�.�(
9:5e9:.�(�P C
O ?�(�;8.�1)/0(Z.�'R;8.4<-(�.�9T;V1)9:(�/a<�U�b=*�,K.�UZ;m?�*-<�(Z.�');8.�A8(�<�U�,Rbe9T.�UZ;8,)U�.�')(�/
1R9:(�/ C &�')(Z1)9:(�/Q<-U�bebe*-,)b=*�,K*-9T,)U�.�/0(�S81)*-/	(�@B.�UZ(�,).�(�/Q;V<�U�bc*�,K,);8PK(ZU�/2i;89:9:W+U�/0@BA8(�>0;81)9:(Z.�'R(+9:5e9:.�(�Pfke(�/0*-?g*-(�9T.�')(Z*-,)?�U�/	PK;8.�*-U�,
;!1).�U�Pn;!.�*->0;8<-<�5 C
oa(�/03�(�<-(�5 D U�?�.�W+;!/	(ZpZ*�9:.�/0*�A!1).�*�U�,%qr;mke(�/09:*-U�,nU�?R.�'R(+\=][X�stU�2�(�/0;8.�*-,)b
9:5e9:.�(�Pf@�(�ke(�<-U�2�(�@B;8.4.�')(+\=,)*-ke(�/09:*�.�5=U�?)^Q;8<-*-?gU�/0,)*-;m;!.4oQ(�/03�(�<-(�5 C
O 9:5e9:.�(�PfU�?)>0U�PK2�1).�(�/09T;8,R@l.�(�/0PK*�,);!<�9F<�*-,)3�(�@B.�U�be(�.�')(�/Q?�U�/Q.�')(
2i1)/02�U�9:(+U�?)PKU�ke*-,)b=@�;8.�;V?g/0U�PfU�,R(+PK;8>0')*-,)(Z.�UZ;8,)U�.�')(�/ C
&�')(+(�9:.�;8A!<�*-9:')PK(�,).4U�?);V.�(�PK2�U�/0;8/05[<-*�,R3uA8(�.�WZ(�(�,K.�WZU
>0U�PKPK1),)*->0;8.�*�U�,K(�,)@�2�U�*-,).�9T?�U�/Q.�')(Z2�1)/02�U�9:(+U�?).�/0;8,)9:PK*-.�.�*-,)b=@�;8.�;
A!(�.�WZ(�(�,K.�'R(�P C
pZ(�?�(�,)9:( O @�ke;8,)>0(�@lva(�9:(�;8/0>0'nw�/	Uyx0(�>0.�9 O @iPn*-,)*-9:.�/	;!.�*-U�,Kzgp O vaw O|{ CO ,K;8be(�,)>05=U�?).�')(+\ C D C pZ(�2�;8/0.�PK(�,).4U�?)pZ(�?�(�,)9:(�68U�/0*�be*-,);!<�<-5[@i(�?g*-,)(�@&�^Qw~}�XYw C
pZ;8.�;m;!>	>0(�9:9T2i/	U�.�U�>0U�<-68;mpZ*�be*-.�;8<��QS81R*�2�PK(�,).4^aU�/02�U�/0;8.�*�U�,
2i/	U�2i/	*-(�.�;8/05[2�/0U�.�U�>0U�<�1)9:(�@B?gU�/Q?�*-<�(Z.�/0;8,R9:?g(�/ C

<INTERRUPT>

�R�8�8�)���%�a�%�)���

�R�4�4�������

�V���Z�0�

�R�%�7�%�)�����e�R�����)�������y���

�R�%�7�)�y�)�)���

� ���

�!�)���4�%�7���=�%���7�K�)���

�!�)�%�����8�7���R�

�V�¡ [¢��

�V�¡¢
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&�')(+\ C D C pZ(�2�;8/0.�Pn(�,R.4U�?)pZ(�?g(�,R9#( C
&�')(+<-U�be*->	;!<�<�U�>0;8.�*-U�,nU�?R;m9:5e9:.�(�Pf*-,K;m.�/0(�(�hg9:.�/01)>0.�1)/0(�@BU�/	be;!,)*-dÁ;!.�*-U�,
U�?);8kc;8*�<-;8A8<-(+9:5e9:.�(�PK9 C
O >0');8/0;8>0.�(�/Q/0(�9:(�/0ke(�@l?�U�/

telnet
zYÂ�o {

and rlogin
z_Â�o { 1).�*-<�*-.�*�(�9

;8,R@l1)9:(�@B.�U+*-,)keU�3�(Z>0U�PKPn;!,)@lPKU�@�( C¡Ã ')(�,K5eU�1K(�,).�(�/Q.�')(Z(�9:>	;!2�(
>0');8/0;8>0.�(�/QWZ*�.�'K;m>0U�PKPK;8,)@�68.�')(Z>	U�PKPK;8,)@B*�9F*�,R.�(�/02�/0(�.�(�@BA85[.�')(
telnet

6
rlogin

68U�/
vt

1).�*-<-*�.�*-(�9T;8,R@l,RU�.4A85=.�')(+9:')(�<-<�U�?R.�'R(
/0(�PKU�.�(+')U�9:. C &4')(Z@�(�?�;81)<-.4*-9eÄ telnet6  CONTROL–]  zg>0U�,R.�/0U�</0*-be').�hgA8/0;8>03~(�. { q

rlogin
6
~
zg.�*-<�@�( { q�U�/

vt
6
 CONTROL–_z�>0U�,).�/	U�<-h�1),)@�(�/09:>0U�/0( {

.

O ?�*�<-(ZU�,K.�'R(+^a/	;!5[va(�9:(�;8/0>	'K9:5e9:.�(�Pf.�');!.4>0U�,).�;8*-,)9T.�')(ZU�?�?g*->0*�;!<�')U�9:.
,);!Pn(�6!X_,).�(�/0,)(�.�;8@�@�/0(�9:9:68;8,R@lke;!<�*-@B;8<�*-;89:(�9F?gU�/a(�;8>0'K')U�9:.4U�,K.�')(
,)(�.�WZU�/03 C
O ?�*�<-(Z9:(�.41)2BU�,K(�;8>0'n'RU�9:.4A85=.�')(+9:5e9:.�(�PfU�/a,)(�.�W+U�/03
;8@�PK*-,)*-9:.�/0;8.�U�/�q�.�')*-9T?�*-<�(Z>0U�,).�;8*-,)9T.�')(Z,);8PK(�9TU�?RU�.�'R(�/Q,)(�.�WZU�/	3
')U�9:.�9Fbe/	;!,).�(�@l;!>	>0(�9:9F.�UZ.�')(Z')U�9:. C &�')(+9:5e9:.�(�Pf1R9:(�9T.�')*-9T?�*�<-(Z.�U
;81R.�'RU�/	*-d�(+;!1).�U�<�U�be*-,K?g/0U�Pf;V/0(�PKU�.�(Z')U�9:. C
j�/	U�,R.�h�(�,)@B*-,).�(�/	?�;8>0( C O <�*-,)(ZU�?)*-,).�(�/0?g;8>0(Z2�/0U�@�1)>0.�9T?�U�/
*-,).�(�/0>	U�,R,)(�>0.�*�,)b=;V^Q/0;85=<-U�W+h�9:2�(�(�@B>	'R;8,),)(�<�*-,).�UZ;m9:5e9:.�(�PÅW+*-.�'n;
ÆaÇuÈ A8;8>03�2�<-;8,)( C
O \=][XY^a` D 1).�*-<�*-.�5[.�');8.�2�(�/0?gU�/0PK9T?�*�<-(Z.�/0;8,R9:?g(�/QU�2i(�/	;!.�*-U�,)9F?gU�/a;
2�;8/0.�*->01)<�;!/¥@�U�PK;8*-, C
O A8A8/0(�ke*�;!.�*-U�,K?gU�/a?g*-<-(+.�/0;8,)9:?�(�/Q2�/0U�.�U�>0U�< C &�')( ftpz_Â { 2�/0U�be/	;!Pf*-9T;
&�^Qw�}yXYwÉ1R.�*-<-*�.�5=.�'R;8.4>0U�2�*-(�9T?�*�<-(�9TA8(�.�WZ(�(�,n;V<-U�>	;!<�;8,)@B/	(�PKU�.�(+'RU�9#. C
O >0U�PK2�1).�(�/QU�/a/0U�1).�(�/Q.�');8.4'R;89T>0U�,),R(�>	.�*-U�,)9T.�UZPKU�/	(Z.�');8,KU�,)(
,)(�.�WZU�/03 C
Ê <�U�A!A8*�,Rb[(�,R;8A8<-(�9T.�')(Z(�Ëe2�;8,R9#*-U�,KU�?)9:'R(�<�<~Pn(�.�;8>0');!/	;!>	.�(�/09Fz

*
6
?
6

[...]
{ WZ*-.�'R*�,K?�*�<-(Z;8,)@B2�;8.�'K,);8PK(�9 C

O ,n*-,)@�*-ke*-@�1);8<�>0U�PK2�1).�(�/QU�,K;V,)(�.�W+U�/03 C
pZU�PK;8*�,K,);8PK(Z9:(�/0ke(�/Q')U�9:.4,R;8PK(+<-U�U�3�h�1)2B>	U�PKPK;8,)@ C

� � �

���)���)���Ì���)���

�����8�R�4�Í�8�%�)���R�8�7���

/etc/hosts

/etc/hosts.equiv

ÎaÏ ��ÐÒÑ

�������u�7���)���������[������Ó)���8�

ÎaÔ ¢

�)�R���i�n�RÕ

�)�y�)Ö×ÖØ���%�

���)���

host
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D (�(
/etc/hosts.equivC

O >0U�PKPK;8,)@B.�');8.42�/0*-,).�9T.�')(Z*-@�(�,).�*�?�*-(�/QU�?).�')(Z>	1R/	/0(�,R.4')U�9:.4*-,
'R(�Ëe;8@�(�>0*�PK;8< C &4')(Z;8@�PK*�,R*�9:.�/0;8.�U�/Q;8<-9:U+1)9:(�9F*�.�.�U+9:(�.4.�')(ZX_p C
O >0U�PKPK;8,)@B.�');8.42�/0*-,).�9T.�')(Z,);8PK(+U�?).�')(Z>01)/0/0(�,).4')U�9:.�9:5e9:.�(�P C&�')(+9:5e9:.�(�Pf;!@�PK*�,)*-9:.�/0;8.�U�/Q;8<-9:U+1)9:(�9F.�'R(

hostname
>0U�PKPK;8,)@B.�U

9:(�.�.�'R(+,);!Pn(ZU�?).�')(Z')U�9:.49:5e9:.�(�P C
D (�(

/etc/hosts C
ÚV*-be')h�9:2�(�(�@l(�Ëc.�(�/0,);!<�>0U�PKPn1R,)*�>0;8.�*-U�,)9F>	'R;8,),)(�< C O ^Q/0;85=vQ(�9:(�;!/	>0'
2i/	U�2i/	*-(�.�;8/05Y68Û!Ü8hgA!*�.�682�;8/0;8<-<-(�<�@�;8.�;V>	'R;8,),)(�<�.�');8.�U�2�(�/0;8.�(�9T;8.�9#2i(�(�@�9
U�?R1)2B.�UBÂ�Ý8ÝVÞßA85e.�(7}�9 C
O ,)(�.�WZU�/03�*�,Rb[PK(�@�*-1)Pf>0U�,),)(�>0.�(�@lA85=][(�.�WZU�/03 D 5e9:.�(�PK9
^aU�/02�U�/0;8.�*�U�,Kz�] D ^ { ÚáàZw4�avQ>0');8,),R(�<�');8/0@�WZ;8/0( C
ÞßU�@�(Z*-,nWZ')*->0'n?�*-<�(Z.�/0;8,R9:?g(�/a*�9F(�Ëe(�>01).�(�@l*-PKPn(�@i*�;8.�(�<-5[;!?g.�(�/Q;V?�*�<-(
.�/0;8,)9:?�(�/Q>0U�PKPn;!,)@l*-9T.�5e2�(�@ C
O A8A8/0(�ke*-;8.�*�U�,K?�U�/Q;8,K*-,).�(�/0,)(�.�W+U�/03�68;!,n*-,).�(�/0>0U�,),)(�>0.�(�@B9#(�.�U�?)<-U�>0;8<
;!/	(�;V,)(�.�WZU�/03�9 C
Oãâ!ä hgA!*�.�<�U�be*->0;8<�;8@�@i/	(�9:9F1)9:1);8<-<-5[(�Ëe2i/	(�9:9:(�@B;89F?gU�1R/Qå8h�A8*-.4*-,).�(�be(�/09
9:(�2�;!/	;!.�(�@BA85[2�(�/0*-U�@�9Tz�@�U�.�9 { C
æ�U�>0;8<�;8/0(�;V,)(�.�W+U�/03 C O æ O ]ç*-9T;V>0U�PK2�1).�(�/Q,)(�.�WZU�/03u.�');8.�>0U�ke(�/	9F;
/0(�<-;8.�*-ke(�<�5=9:Pn;!<�<�z�U�/Q<-U�>0;8< { ;8/0(�; C
&�')(Z>	U�PK2�1R.�(�/a?g/0U�PÅW+')*->0'K5eU�1n;!/	(ZU�/0*�be*-,);!.�*-,)b=;m,R(�.�WZU�/03�*-,)b
>0U�PKPK;8,)@ C
&�')(ZA8/0*�(�?�681R,)*�S!1)(Z,);8PK(+>0'RU�9#(�,KA!5[;V1)9:(�/a?�U�/Q*-@�(�,).�*-?g*->0;8.�*�U�,K;!.
<-U�be*-,K.�*-PK( C &�')(Z1)9:(�/�è 9F;8>0>0U�1),).�U�,n;V>0U�PK2�1).�(�/Q9:5e9:.�(�Pf*-9F1)9:1);8<-<�5
9:(�.�1)2B1),)@�(�/a.�')(Z1)9:(�/�è 9T<-U�be*-,n,R;8PK(�689:U+.�')(Z<-U�be*�,K,R;8Pn(Z;8<-9:UZ*�9
/0(�?�(�/0/0(�@l.�UZ;89T.�')(áL�é0é	G�êcJ)ëìJ)L�MKN C
O 1R.�*-<-*�.�5=?gU�/a9:(�,)@�*-,)b=Pn;8*-<�U�,K.�')(Z,)(�.�W+U�/03ÍA85=1)9:*�,Rb[&�^Qw�}yXYw4è 9
sendmail

zgå { @�;8(�PKU�, C

host.equiv

hostid

hostname

hosts

í �~î

íÍï ¢ Ï   �8���)�%�����

�������������)�7�u���)���

�������i���%���

� ���7�����%���a�4�)�a�%�)�7�)�7���)�

ð �áñ

�y�)�!�)�Ø�%�R���

�y�)�R���ò�%�R���

mail
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D ;!Pn(Z;89
mail C

&�WZU+U�/aPnU�/0(Z>	U�PK2�1R.�(�/09F.�'R;8.4;8/0(+>0U�,),R(�>	.�(�@BA85[WZ*-/	(�9:689:;8.�(�<-<�*-.�(�68U�/
U�.�')(�/QPK(�@�*-; C &4')(Z>0U�,),)(�>0.�*�U�,KA8(�.�WZ(�(�,n.�')(Z>	U�PK2�1R.�(�/09F<�(�.�9*-,)@�*-ke*-@�1);8<�>0U�PK2�1).�(�/09T9:'R;8/0(+;8,R@l(�Ëe>0');!,)be(+*-,)?�U�/0PK;8.�*-U�, C
pZ(�ke*�>0(Z.�');8.4>0;8,K>0U�,),)(�>0.4.�UZ;m,R(�.�WZU�/03 C
O 9:*-,)be<-(+1),)*-.4U�?R*�,)?�U�/0PK;8.�*�U�,K.�');8.4*-9F.�/0;8,R9#PK*-.�.�(�@BU�ke(�/a.�'R(
,)(�.�WZU�/03 C &4')(Z<�(�,Rbe.�'KU�?R;m2�;!>	3~(�.4ke;8/0*-(�9 C O 9:*-,)be<-(ZPn(�9:9:;8be(Z>0;8,KA8(
>0;8/0/0*�(�@BA85=U�,)(Z2�;8>03�(�.4U�/aA85[;V9:(�/0*�(�9FU�?)2�;8>03�(�.�9 C
&�')(+,);!Pn(Z.�');8.49:2�(�>0*-?�*�(�9F.�'R(+@�*-/0(�>0.�U�/05=<�U�>0;8.�*-U�,KU�?);m?�*-<�( C
O 9:.�;8,)@�;8/0@�*-d�(�@B9:(�.4U�?)/01)<-(�9T?�U�/Q.�/0;8,)9:PK*-9:9:*�U�,KU�?)@�;8.�;V.�');8.4;!<�<-U�W+9
>0U�PKPK1),)*->	;!.�*-U�,KA8(�.�W+(�(�,K@�*-?�?g(�/0(�,).�.�5c2�(�9TU�?)'RU�9:.�9FU�,K;m,R(�.�WZU�/03 C
O ?�*�<-(Z.�/0;8,R9:?g(�/a1).�*�<-*�.�5=1)9:(�@B.�U+>0U�2�5=?g*-<-(�9TA8(�.�WZ(�(�,n'RU�9:.�9FU�ke(�/Q;
&�^Qw�}yXYwÉ,)(�.�W+U�/03 C
O ,)5['RU�9:.4>0U�PK2�1).�(�/Q9:5e9:.�(�PK68U�.�'R(�/Q.�');8,K.�')(Z<�U�>0;8<�'RU�9:.�6!U�,n;
,)(�.�WZU�/03 C
O 9:5e,)U�,R5ePf?�U�/

rsh C
O ?�*-<�(Z*-,K;V1)9:(�/�è 9F')U�PK(+@�*-/0(�>0.�U�/05=.�');8.4>0U�,).�/0U�<�9F;81).�U�<-U�be*�,K.�U+.�')(
1)9:(�/�è 9F;8>0>0U�1),). C
O /0(�PKU�.�(Z<-U�be*�,K1).�*-<�*-.�5[.�');8.�<�(�.�9T5eU�1K>0U�,),)(�>0.�.�UZ;m/0(�PKU�.�(+')U�9:.�U�,n;
&�^Qw�}yXYwÉ,)(�.�W+U�/03 C
]=(�.�W+U�/03Í');8/0@�WZ;8/0(+.�');!.4');89F>0U�,),)(�>0.�*�U�,R9T.�UZPnU�/0(Z.�');8,KU�,)(
,)(�.�WZU�/03 C
O >0U�PnPK;8,R@l.�');8.42i/	U�ke*-@�(�9T;!1).�U�Pn;!.�*->Q<-U�be*-,n.�U+;V/	(�PKU�.�(+'RU�9:.4U�ke(�/
;V&4^aw�}yX_wß,)(�.�WZU�/03u;!,)@B(�Ëe(�>	1R.�*-U�,KU�?);V9:*�,Rbe<�(Z>0U�PnPK;8,R@�68.�')(�,
;81R.�U�PK;8.�*->0;8<�<-5=/	(�.�1)/0,)9F5eU�1K.�U+.�')(Z>	1R/0/	(�,R.4(�,)ke*-/0U�,)PK(�,).4U�?)5eU�1R/
<-U�>0;8<�')U�9:. C
&�')(+2�<-;8>0(+.�UZW+')*->0'n2i/	U�be/0;8PÅU�1).�2�1).4*-9T@�*-/0(�>0.�(�@ C &4'R(+@�(�?�;81)<-.9:.�;8,)@�;!/	@BU�1).�2�1).4@i(�ke*�>0(Z*�9F.�'R(+.�(�/0Pn*-,);8<�9:>0/0(�(�, C
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&)/0;8,)9:PK*�9:9:*-U�,K^QU�,).�/0U�<�w4/0U�.�U�>0U�<ô}yXY,).�(�/0,)(�.4w4/0U�.�U�>0U�<�q�;V9:(�.4U�?
>0U�PK2�1).�(�/Q,R(�.�WZU�/03�*-,)b[2�/0U�.�U�>0U�<-9T.�');8.4;8<-<-U�Wõ.�WZU+U�/QPKU�/0(+'RU�9#.�9F.�U
>0U�PKPK1),)*->0;8.�( C
O &�^Qw�}yXYwÉ1R.�*-<-*�.�5=.�'R;8.42�/0U�ke*-@�(�9T/0(�PKU�.�(+<-U�be*�,KA8(�.�W+(�(�,K')U�9:.�9TU�,K;
,R(�.�WZU�/03 C &4')*-9T>0U�PKPK;8,)@B*�,)keU�3~(�9T,)UZU�2�(�/0;8.�*�,Rb[9:5e9:.�(�P/0(�S81R*�/0(�PK(�,). C
O A8A8/0(�ke*-;8.�*�U�,K?�U�/Q.�/0*�ke*-;8<�?�*-<�(Z.�/0;8,R9:?g(�/a2�/	U�.�U�>0U�< C &�')( tftpzYÂ�o {2i/	U�be/0;8PÅ*�9F;m&�^Qw�}yXYwß1).�*�<-*�.�5=.�');8.4>0U�2�*-(�9T?�*�<-(�9TA!(�.�WZ(�(�,K;m<-U�>0;8<�;8,)@
/0(�PKU�.�(+')U�9:. C
O >	U�,R,)(�>0.�*-U�,K*-,KW+')*->0'K5eU�1K>0;8,K1)9:(Z.�'R(+/0(�9:U�1)/0>0(�9FU�?).�')(Z/0(�PnU�.�(
'RU�9:.4;89T.�')U�1Rbe'n5eU�1KWZ(�/0(+@�*-/0(�>0.�<-5=>	U�,R,)(�>0.�(�@B.�U+*-. C
O WZ*-@�(�hg;!/	(�;V,)(�.�WZU�/	3 C O Ã O ]ç*-9T;V>0U�Pn2i1).�(�/Q,)(�.�W+U�/03Í<�U�>0;8.�(�@
U�ke(�/a;m<-;8/0be(Zbe(�U�be/0;82�')*->Q;8/0(�; C
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