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'�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_(+=>g
19(+=>-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>
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• ® 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
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¯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>g
14@)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
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