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Modhcg last command in Iﬂistorg list using caret or
circumtlex accent, “*” to fix typos or make small
changps.

Replaces text inside first two carets with that
between second and third.

(can sometimes skip closing caret as shown below in second example.)

1ls trkl.kml
trkl.kml

~172% , , ,
1s trk2.kml First it S]’IOWS it to you anc:l executes
trk2.kml

11:p the edited command.
ls trk2.kml

~"271
ls trkl.kml
trkl.kml



Environment (esoteric and essential)

Basics of the UNIX/Linux
Environment




The UNIX Environment
(general and CERJ spechcic)

Mitch/Bob/Deshone have set up the basic CER]
environment on both the Macs (new this Hear)
ancl 5uns so that everyone can access the

standard UNIX tools an geophysics Packages
available on the UNIX sgstems at CERI.




The UNIX Environment
But what does this mean?

Many UNIX utilities, incluc:ling the shell, need
information about C?ou and what you're doing In
order to do a reasonab ejob.

what kinds of information?

Well, to start with, a lot of programs ( articularlg
cclitors) need to know what kind of terminal
9ou‘re using.



Your environment is COmPOSCCl O‘F a number O‘F

environment variables

which Provicle this imPortant information to the
oPerating sgstem.



Rather than Forcing you to tgpc this (har& to
remember, where does one find it?) information
with every command

such as (% mail -editor vi -term aardvark48)

UNIX uses environment vanﬁab/es to store
information that gou'cl rather not WOrTy about.

For examl:)lc, the TERM environment variable tells programs what
kind of terminal you're using. Any programs that care about your
terminal type know (or ought to know) that theg can read this
Variag e, find your terminal tgl:)e, and act accordinglg.



UNIX commands receive information from three
Potential sources.

~Arguments on tI’IC commancl line
~-Data coming down their standard inl:)ut channel.

“The environment. When a command is started, it
is sent a list of environment variables bg the

shell.



Since you %i:ncrang want the Coml:)uter to behave
the same way evergclag, these

environment variables

are setul:) and stored in

comciguration Hles

that are accessed automatica”g at |ogir|.



Wha’t are your environment variables?

The commands env, or
setenv with no parameters,

Print the current environment variables to the
Standard Out.



141:> env
USER=rsmalley
LOGNAME=rsmalley
HOME=/gaia/home/rsmalley
PATH=.:/gaia/home/rsmalley:/gaia/home/rsmalley/bin:/gaia/home/
rsmalley/shells:/gaia/home/rsmalley/dem:/gaia/home/rsmalley/
defm:/gaia/home/rsmalley/defm/src:/gaia/home/rsmalley/
viscold pollitz/viscoprogs rs:/gaia/home/rsmalley/gg:/gaia/home/
rsmalley/gg/com:/gaia/home/rsmalley/gg/gamit/bin:/gaia/home/
rsmalley/gg/kf/bin:/gaia/dunedain/d2/gps/bin:/gaia/smeagol/local/
passcal.2006/bin:/gaia/smeagol/local/gmt/GMT4.2.1/bin:/usr/sbin:/
usr/local/teTeX/bin/sparc-sun-solaris2.8:/gaia/home/rsmalley/
bin:/opt/local/sbin:/opt/sfw/bin:/usr/bin:/usr/ccs/bin:/usr/
local/bin:/opt/SUNWspro/SC5.0/bin:/opt/local/bin:/usr/bin:/usr/
dt/bin:/usr/openwin/bin:/bin:/usr/ucb:/gaia/smeagol/local/bin:/
net/gps4/dl/Noah/rbh/usr/PROGRAMS.330/bin:/gaia/home/rsmalley/X/
bin:/gaia/home/rsmalley/X/com:/gaia/home/rsmalley/record reading/
bin:/gaia/home/rsmalley/record reading/scripts
MAIL=/var/mail//rsmalley
SHELL=/usr/bin/tcsh

=US/Central

E=en US.IS08859-1
.1S08859-1




LC TIME=en US.IS08859-1
LC_NUMERIC=en US.IS08859-1
LC_MONETARY=en US.IS08859-1
I.C_ MESSAGES=C
SSH CLIENT=75.66.47.230 50561 22
SSH CONNECTION=75.66.47.230 50561 141.225.157.63 22
SSH TTY=/dev/pts/12
TERM=xterm
HOSTTYPE=sun4
VENDOR=sun
OSTYPE=solaris
MACHTYPE=sparc
SHLVL=1
PWD=/gaia/home/rsmalley
GROUP=user
HOST=alpaca.ceri.memphis.edu
REMOTEHOST=c-75-66-47-230.hsdl.tn.comcast.net
MANPATH=/gaia/smeagol/local/passcal.2006/man:/gaia/smeagol/local/
gmt/GMT4.2.1/man:/ceri/local/man:/usr/dt/man:/usr/man:/usr/
openwin/share/man:/usr/local/man:/opt/SUNWspro/man:/opt/sfw/man:/
r/local/teTeX/man:/gaia/smeagol/local/man >
ARY PATH=/gaia/smeagol/local/gmt/lib: /gala/opt/S
' .WSEEO/SCS 0/1ib:/usr/1li

— e T




LM LICENSE FILE=/gaia/opt/licenses/licenses combined
EDITOR=vVi

AB2 DEFAULTSERVER=http://stilgar.ceri.memphis.edu:8888
PRINTER=3892

You get a” the stu]c1C shown SO 1Car automatica”g.

hcyou can ﬁgure it out, you can change it to suit
gourselmc.

(But when you break~it, don’t ask [or humblg ask] the system
managers for hell:). If you were smart enough to break it, you're
smart enough to fix it.)



GMTHOME=/gaia/smeagol/local/gmt/GMT4.2.1
NETCDFHOME=/gaia/smeagol/local/gmt

GMT GRIDDIR=/gaia/smeagol/local/gmt/GMT4.2.1/share/dbase
GMT IMGDIR=/gaia/smeagol/local/gmt/GMT4.2.1/DATA/img

GMT DATADIR=/gaia/smeagol/local/gmt/GMT4.2.1/DATA/misc
CWD=/gaia/home/rsmalley

HELP DIR=/gaia/home/rsmalley/gg/help/

INSTITUTE=uom

RECORD READING=/gaia/home/rsmalley/record reading

RECORD READING BIN=/gaia/home/rsmalley/record reading/bin
RECORD READING SCR=/gaia/home/rsmalley/record reading/scripts
RECORD READING SRC=/gaia/home/rsmalley/record reading/src
latestrtvel=rtvel4 9305 5bv1l9
LATESTRTVEL=rtvel4 9305 5bv19
ANONFTP=/gaia/midtown/mid4/smalley/public ftp

ANONFTP IN=/gaia/midtown/mid4/smalley/public ftpinbox
SACDIR=/gaia/tesuji/dl/local/sac

SACXWINDOWS=x11

SACAUX=/gaia/tesuji/dl/local/sac/aux

SACSUNWINDOWS=0
SHOME=/gaia/dunedain/d2/gps




Unless you are rurming Linux (in which case you
are the system manager), you can Forget about
sc—:’tting up most of this as the sgstem managers do
it for you.

There are a few environment variables, howe\/er,
that you need to know about and/ or set up
9oursel1c.



HOME*

This environment variable controls what UNIX
commands consider your (base) home directorg.

This is how “cd® and “~” know which cﬂircctorg to
refer to

% echo S$HOME
/gaia/home/rsmalley

To I‘CICCT' to tlfwe Value omC an environment Variable
Put asin front of the name.

*thCSC environment Variables ShOUlCl not bé changed 133 thC uscer




The S therefore has a special meaning to the
hell

(As do the characters © ~, v, /, *,2,7,\ ¢
all of which we have alreaclg seen.

By the time we are done we will have used up most
ot the non alpha—-numeric characters with sl:)ecial
meanings.)



SHELL*

This variable stores your default shell

% echo

/usr/bin/tcsh

Seems Pretty simplel




it How to find your SHELL
S /bin/csh < Start CSI’T

> echo S$SHELL

/bin/bash < OOPS]




echo $SHELL f5f1fil_L_

/bin/bash

/bin/csh | find your shell
echo S$SSHELL < - fj ) )
[/binr/lba:g] < Start bash-(inside csh, inside

ecno

/bin/csh | bﬁSh)

0 is the shell variable
Containing the name of
the program that is
running - the shell. The
shel isjust another
program to UNIX. $0 1s
value of shell variable 0).




S echo S$SHELL

/bin/bash Esrﬂtil“L“

$(/bin/csh | How to rea”g find your shell
> echo SSHELL

[/bin/bash]

> echo SO

Vbin/csh ]

> ps -p $%
PID TTY ME CMD
91456 ttys003 0:00.02<4-bin/csh |

> /bin/tcsh

>> echo $SHELL

/bin/bash

> echo SO

/bin/tcsh

> ps -p $%

PID TTY TIME CMD

91467 ttys003 0:00.03 -bin/Hcsh
> exit

gt $ is the shell variable containing

> exit 5 g >
- the process id (pid), $$ is v
opshe”van ve




What haPPens if we enter $SHELL all bg itself?

S S$SHELL




The shell sees

/bin/bash

Since a shell variable is just a character string, it
replaces the $SHELL with the character string.

So it the shell variable is a command or otherwise
interpretable [39 the shell it will trg todo it.



Can also id the shell }39 the Prompts
(%, >, etc., once you know which is which).

These examples also show that the shell isjust
another rogram — the onlg tlﬁing 5Pecial about it
is that it is the rogram that is started
automatica”g {'Fc))r you when you |ogjn.



Fina”g, What s my shell?

This seems to be the best way to Hind out.

echo S0

Works for CS]’I, tCSl’], Sl’l, and bash.

($0 does not refer to the shell in general, this is
one of the UNIX “standards” that $0 is the
program you are running!

[which in this case is the shell - Peﬁcect UNIX
logic]).



"Pcople who have trouble with tgping commands
should not be usinga comPuter.”

Rcsl:)onse of the UNIX communitg to criticism that
UNIX ignorecl the needs of the unsophisticatecl

uscr.
COMPUTER HOLY WARS HEREe :|(YOU'RE ONE OF THOSE )
2 i|jc
HOLD TT RIGHT | Wi M LSSSESTSEC;ENDING, s
THERE, BUDDY | oo bt
3 Tmfpxg SMUG HERE'S A NICKEL,
\ g ESSION. . KID. GET YOUR-
: \\ : SELF A BETTER
£ COMPUTER.
@ I Y ~ @ E —n \‘ "?6:’3!
s 4 1% A | o
;i b = ‘z'n)\
| _FA\ i 11




Environment Variablcs arc managecl 11)9 3OUF

shell.

The difference between
environment variables
and regular

shell variables
is that

a shell variable is local to a Particular instance of
the shell (SUC]’] as your current shell or a shell
scril:)t) . while environment variables are
"inherited" bg any program you start, including
another shell.



at 1s, the new process gets its own copy o

That s, th . gets it py of

these variables, which it can read, modhcg, and
pass on in turn to its own children.

In fact, every UNIX process (notjust the shel)
passes its environment variablés to its child
processes.



Examl:)le (Very iml:)ortant) environment Variable,
what it is used for, and how to maintain it (Qou will
Probably need to do this at some Point}.

PATH

To see the value omc the environment variable
PATH, echo it to the screen.



PATH
This environment variable tells the shell where to

find executable files

%echo SPATH
.:/gaia/home/rsmalley:/gaia/home/rsmalley/bin:/gaia/home/
rsmalley/shells:/gaia/home/rsmalley/dem:/gaia/home/rsmalley/
defm:/gaia/home/rsmalley/defm/src:/gaia/home/rsmalley/

viscold pollitz/viscoprogs rs:/gaia/home/rsmalley/gg:/gaia/home/
rsmalley/gg/com:/gaia/home/rsmalley/gg/gamit/bin:/gaia/home/
rsmalley/gg/kf/bin:/gaia/dunedain/d2/gps/bin:/gaia/smeagol/local/
passcal.2006/bin:/gaia/smeagol/local/gmt/GMT4.2.1/bin:/usr/sbin:/
usr/local/teTeX/bin/sparc-sun-solaris2.8:/gaia/home/rsmalley/
bin:/opt/local/sbin:/opt/sfw/bin:/usr/bin:/usr/ccs/bin:/usr/
local/bin:/opt/SUNWspro/SC5.0/bin:/opt/local/bin:/usr/bin:/usr/
dt/bin:/usr/openwin/bin:/bin:/usr/ucb:/gaia/smeagol/local/bin:/
net/gps4/dl/Noah/rbh/usr/PROGRAMS.330/bin:/gaia/home/rsmalley/X/
bin:/gaia/home/rsmalley/X/com:/gaia/home/rsmalley/record reading/
bin:/gaia/home/rsmalley/record reading/scripts

)

IS used to sel:)arate eac]n Fu”




When you run a command (From the terminal or a
Shé?l scril:)t), your shell looks through each
Airectorg in your FATH variable | in orger, until it
finds the first instance of an executable file with
the name of the command.

It then runs the command.



%echo SPATH
.:/gaia/home/rsmalley:/gaia/home/rsmalley/bin:/gaia/home/
rsmalley/shells:/gaia/home/rsmalley/dem:/gaia/home/rsmalley/
defm:/gaia/home/rsmalley/defm/src:/gaia/home/rsmalley/
viscold pollitz/viscoprogs rs: etc.

My Patlﬁ starts with dot (“.”).

This is convenient (or else you have to tHPC the

relative Path . /myprog to execute programs In

the working clirectorg) but this is conséered a
securitg weakness.

Next | have a number of my directories where I’ve
written Fortran or C programs and shell scril:)ts.



In the “standard” UNIX organization that you will
see In most books, one Is suPPosecl to put all
your executable programs N your
“~/bin” Airectorg
and all your shell scriPts N your

“~/scripts’ clirectorg.

You will Probabl not find many Peol:)le (or
sgstcms) that do this anymore.



So how does this work?




1t you are workinf a program to do least squares
analgsis and decide to call it “1s” what will
haPPen when you enter the command “1s”7?

||u —



It clel:)encls.

T —



What hal:)l:)ens depencls on your Path.




Remember that to UNIX, ever thing outside the
kernel (including the shell) isjust afle.

Some of these files are executable (Programs).

||u —



When the shell goes |oo|<ing through your Pa’th
for an executable file (has to have executable set
in file Permissions) named “1s”, it will run the first

one it finds.




it the clirectorg containinggour least squares
program (executable file), “1s”, is in your Path

Before

the cﬂirectorg containing the UNIX list command,
“1s”, it will run your program and you will not be
able (at least siml:j;) to geta |isting cncgour
&irectorgl

(How to solve this? Have to give full Pa’th to the
system 1s, /bin/1s for example. You need to
|<now Where the 595tem 1ls lives.)



it the c:lircctorg containing your least squares
program, “1s”,1s1n your PatI’I

aF‘cer

the clirectorg containing the UNIX list command,
“18”, it will run the UNIX 1s command and you will
not be able (at least simplg) to run your Programl

(How to solve this? Give full Path to your program
ls,e.g. ~/myprogs/ls or relative Path i/
ls, ../myprogs/1ls etc.



Can’t solve this with the “\” we saw before since
this undoes an alias. It does not change the Path.




which

Command that shows what the shell finds for the
command name.

S which 1s
/bin/1ls

Or it you have redefined 1s and it is found in
your Path Hrst

S which 1s

Iuser/smalleyb/in/ls I



To run a sPechCic executable file — give its full

Path.

$ /bin/1s

! Public

Adobe SVG 3.0 Installer Log Sites
Desktop bin . . .




More examples.
Can use all the tricks in 5Pechcging Patlﬁs.

Run from one cﬂirectorg up.

pwd
/Users/smalley/bin

../hello.sh
Hello

If the file is in the working Airectorgj and that
clirectorg s not in your Pat]ﬁ, use the dot.

./hello.sh
Hello



This behavior is not a “bug”, it is considered to be
desirable and an examlale of the POWER of
UINIX.

(This is also where the securit Problem comes in when dot is in your Path. If someone
compromises our system an Puts a malicious file in your directorg with the name “1s”
and you have dot in your Path and don’t notice the file “1s” and enter “1s” to geta list,

you execute the bad file instead.)



How you make your Path IS up to you.

Will see how to do it next.

T ——



Moclhcging your environment




Mocli{ging your environment

hcgou mess up moclhcging the environment in your
current window — you may “break” your current

window (shell).

This is genera”g not a Problem on the sun, mac,
etc.

The environment is local to that Winclow/ shell.

Just close it and open another window.



How to change/set shell and environment
variables.

In csh/tcsh use commands
set for regular (local) shell variables and

setenv ]COT' environment (global) variables.

set term = Xterm
setenv TERM = Xterm

We alreadg mentioned the clhq:erence between
regular shell and environment variables.



(Qou have to know that xterm is something that
the shell will understand.)

hcgou need to deal with this level of UNIX, g0
find a wizard
(Bob Debula, Mitch Withers) .



This syntax is also sl:)cchcic to csh/ tcsh.

set term = Xterm
setenv TERM = Xterm

(note that since UNIX is case sensetive this is two

environment variables. A local one “term” and a
globa one “TERM”)

To do the same thiﬂg in bash.

term=xterm
TERM=xterm

Note that there are NO SPACES on either side of
the equals sign here.



How clo we ’ce” the dhqerence ]:)etween a reiu‘ar

shell variable and an environment variable in bash.
(there is rea”g no ditference within an instance of a shell) .
(set with no parameters lists shell Variables, env also lists
environment variables. In csh - setenv with no Parameters lists
environment variables, )

In sh/bash, when we define a variable, itis a
regular shell variable.

To make it an environment variable (one that is
inherited) you export it

term=xterm
TERM=xterm
EXPORT term
EXPORT TERM



setenv:

The csh/ tcsh command to change environment
setvings.

Can be run on the command line)
from within a local comciguration fle
(.cshrc or .IogirD,
orin a shell script.

When run it without s eci{ging an environment
Variable, it will Print all environment variables to
the screen



How to changc/set your Pa’t]n 13 Csh/’tcslﬁ.

setenv  PATH {S$SPATH}:/gaia/home/rsmalley/scripts

This adds the (text string that is the) name of the
clirectorg

‘/gaia/home/rsmalley/scripts’

to the end of the current environment variable
PATH associated with the active shell.

When UNIX starts, you automatica”g geta Path
environment variable (it may be, but Probably IS
not, emptg) and this is the best candidate for the

onc HOU Wl” l’18V€ to change.



The environment variable isjust a text string.

The shell interl:)rets it




setenv:

setenv  PATH /gaia/home/rsmalley/scripts: {SPATH}

Operationang it adds the the clirectorg

/gaia/home/rsmalley/scripts

to the Path, this time at the begirming.



What are the braces ¢ {¢“}” for?

Tlﬁ@g delimit the shell variable used with the S.
Tlﬂeg are needed When clﬁaracters that could be
in a variable name follow it without a space.

SANJUAN=/volumes/seismicdata/panda/sanjuan
.. ${SANJUAN} diskl Or ..{$SANJUAN} diskl
CXPaﬂClS o /volumes/seismicdata/panda/sanjuan diskl

while

.. SSANJUAN diskl
tries to exl:)ancl a variable named sanguan disk1

Which Probablg does not exist.



setenv:

setenv  PATH /gaia/home/rsmalley/scripts: {SPATH}

Note PATH is used twice. On the right with the S it
remcers to the current value omc thc—: environment
variable.

On the left it refers to the name of the
environment variable that is beiﬂg set to the s’tring

on the right (inclucling the old value).



setenv:

setenv  PATH /gaia/home/rsmalley/scripts: {SPATH}

In this case it will zzppcncl the current value of
PATH to the new information and Put cvergthing
in a new version of PATH.

(sort of like vari=vari+1 in Fortran, Ma’clab, G
etc. This is not a mathematical alge]:)raic
equation.)



hcgou clon’t write any oggour OWN programs (or
always use the Pa‘th to the Pro%ram/ £ e) you will
h

not have to Change your Pa‘c

(The default Path at CERJ will give you t
to the tcsh (and other) shell(s), anc? the

rom the eFault.

ne Pa’th

Datlns to

the tools such as MATLAD, SAC GMT, and some

others.)



Modhcging your default environment.

We alreadg saw that you can always cha?ge t
N your current environment [an that o ant

ﬂings
new

child Process] using the setenv command.

But it will get old changing evergtlﬁing to the

wag

you want it each time you |og in/ open a new

window/start a new shell.

And this being UNIX, there is a (easy) way to set

UP HOUT' OoOwWn PCT’SOﬂal environment.



Modhcging your default environment.

The setup of your Pcrsonal environment
(Personal C anges/ Prfncerences for how you
want the shell to work for you) in csh and tcsh is
stored in the Ele named

.CShf’C

(there is also a file .login, but it is not |i‘<e|9 you
will have to change it (it get’s used when you |og
in, not each time you start a shell) — so 'l mention
it for coml:)[‘ztteness, but let’s ignore it.)



Wlﬂen to make your own environment \/ariables.

Angtime you want a global definition of
somet ing.

417:> grep rtvel .cshrc
setenv latestrtvel rtveld4d 9305 5bvl19
setenv LATESTRTVEL S$latestrtvel




l\/\ocli{:ying your default environment variable
PATH using the .cshrc (.]:)ashrc) fHle.




We are now cloing brain surgery on ourselves.




In a mirror.




This is clangerous.

S0~--~

Make a back up of the current, working .cshrc
(.bashro) file before you change it.




Have a second terminal window open IN case you
mess your e up s0O comJ:)Ietelg and break your
active window.

This Wa? ou have another window open to delete
the o encling Hle and restore things from the
baC‘(UP ‘FIIC (Unless you run the command to change it in a window, the

environment is static once a window is open.)

You want this window open BEFORE you make
the chanﬁe, as any window opened after the fle is

saved will use the mocli?rdj bacL .cshrc ((bashrc)
e.



For your Path, you will see something like this in
your .cshrc fle.

set path = (. ~ ~/bin ~/shells ~/dem ~/defm ~/defm/src $path )

Which uses the set command (local) rather than
the setenv command (global}.

The man page for sct says
var = value set assigns value to var, where value is
once O{::
word - A single word (or quotecl string} :
(worc“ist) - A space-se harated list of words
enclosed in Parentheses.




Ex. using the command set with the environment
variable Path also sets the environment variable

PATH (tcsh).

set path = ( $path ~/ESCI7205 )

Now look at the environment variable PATH wsing.

scriPt | wrote to Put out each entrg ona seParate line)
ExaminePath.sh
/gaia/home/rsmalley

/gaia/home/rsmalley/bin

/gaia/home/rsmalley/record reading/scripts
/gaia/home/rsmalley/ESCI7205

The ESCI7205 entry was not there before.



When you set Patlﬂ) it also clﬂangcs PATH.
When you setenv PATH, 1s also changes Sath.
They seem to track.

’'ve not been able to find documentation on how
tl") iS WOI“(S. (1 think one is for sh/bash and one for csh/tcsh)

But this is what you will see in both the

universal .cshrc (/etc/.cshrc), and hC]gou make
changes, N your own .cshrc fle.

It has been coPiecl down t]*xrough the ages.



After changing your Path in the current shell.

First see what your Patln IS,

266:> ExaminePath.sh

/gaia/home/rsmalley
/gaia/home/rsmalley/bin

/gaia/home/rsmalley/record reading/scripts
267 :>




.cshrc (csh resource sgipt)
comciguration fle (aka dot file)

setenv PATH .:/gaia/home/rsmalley/bin:S$PATH

setenv PATH ${PATH}:/gaia/home/rsmalley/record reading/bin
setenv PATH {$PATH}:/gaia/home/rsmalley/record reading/scripts
setenv PRINTER 3892

alias cd 'ed \!*:;echo Scwd’
alias home "ed ~"
alias del 'rm -1’

set history=500
set ignoreeof
set savehist=500
set filec



bashrc (bash resource sgil:)t)
comciguration fle (aka dot fle)

Slightlg ditferent

PATH=. :/Users/robertsmalley:/Users/robertsmalley/bin:$SPATH

Or (usua”g — so children inherit it)

export PATH=.:/Users/robertsmalley:/Users/robertsmalley/bin:$SPATH

export PATH=$PATH:/Users/robertsmalley/gamit globk 10.4/com:/Users/robertsmalley/gamit globk 10.4/gamit/bin:/Users/robertsmalley/gamit globk 10.4/kf/bin



Once you have made changes to your cshrc
(bashrc) @ndsaved them), which isjust a fle, how do
you have them activated in your current window/

shell?

(at this Point theg will be activated in any new she”/window/login)



You could log out and then |og back in (not ver
efticient as you loose your history, but it works?,
Or open a new window (cht’co) and work there.

Use ’che source command wi’th the .cshrc
(.baslﬁrc) Hle as inl:)ut. (clon’t need the inPut
redirect “<%)

source .cshrc



source: executes conﬁguration Hles

hcgou change your configuration file, you will
need to execute source in all open terminal
windows for the changes to take eHect. The
changes automatica”y will take effect when new
terminal Winclows/ shells are oPenecﬂ.

Sag you have edited the .cshrc file.

nedit ~/.cshrc
source ~/.cshrc



The default .cshrc file that everyone at CERI gets
when tlﬁeg login, open a window, or start a shell is
stored (on the SUN) in the file

Jetc/.cshrc
And on the Mac in the file
Jetc/csh.cshre
After that the shell looks in your home directory

for a .cshrc, which is used to expaﬂcl upon ancl/ér
override the CERJ values.




MANPAT H?*

Tells the shell where to find the manual pages
read using the man command

%echo SMANPATH
/gaia/smeagol/local/passcal.2006/man:/gaia:smeagol/local/gmt/

GMT4.2.1/man:/opt/local/man:/ceri/local/man:/usr/dt/man:/usr/
man:/usr/openwin/share/man: /usr/local/man:/opt/SUNWspro/man:/opt/

sfw/man:/usr/local/teTeX/man:/gaia/smeagol/local/man:/opt/csw/man

If you do a man on a command and the shell can’t
Jgincl a manual page (and you are sure the man
page exists) this environment variable may not be
set correct] Y.




HOST*: environment variable with the name of the
machine you are currently Iogged into.

REMOTEHOST*: environment variable with the
name of the machine you are sitting in front of, if
ditferent (e.o. you are in the class on a PC and
havc used the Program SS]’! to |og into a sun at

CERI).

echo SHOST SREMOTEHOST
alpaca.ceri.memphis.edu



SSH CLIENT: the IP (internet Protocol) address
and port of the HOST machine.

SSH CONNECTION: the IP addresses and Ports
of the HOST machine and the REMOTEHOST

machine.

echo $SSH CLIENT $SSH CONNECTION
75.66.47.230 51704 22 75.66.47.230 51704 141.225.157.63 22



hC you want to get as muclﬁ imco as you can about
the IP addresses. (Can also Put in the name and

get the address.)

nslookup 141.225.157.63
Server: dnsl.memphis.edu
Address: 141.225.253.21

Name: alpaca.ceri.memphis.edu
Address: 141.225.157.63

nslookup 75.66.47.230
Server: dnsl.memphis.edu
Address: 141.225.253.21

Name: c-75-66-47-230.hsdl.tn.comcast.net
Address: 75.66.47.230



Aside ---
How to clestroy your inPut data file and how to
prevent it (.e. accident] cloing it).

First — look at file.
262:> more flong.dat

[
(@)



Sort it, using the sort command.

263:> sort flong.dat
1
10
10

N

O O 000 J Jo oy O b W

S50 far OK.




Sag we want to save the sorted outl:)ut to a fle.
Use redirection.

sort flong.dat > flong.dat
more flong.dat

Wejust erased our file!

UNIX says we will need an output file, and (unless
your sys admin has done the non-UNIX
Philosol:)hg action of setting “no-clobber”) it has
Permission to clobber a Pre—-existin outl:)ut fle —
s0 it does. It then goes |oo‘<ing ?orﬁ\e inPut file |
which it cannot tind because itjus‘c erased it!!

(Noﬁcethatth%isnotconsﬁientwﬁhtheP%NTH=$RATFL/mgbﬁ1orx:xﬂrnodeh}
(consistencg is the hob~go]3[in of little minds)



It sorts nothing (the now empty infut file) and
Puts it into the outPut He.

It sees no reason to complain, warn you, etc.

You are an aclult, this behavior is “obvious” from
the operating orinciples of UNIX.




Sag we want to save the sorted outl:)ut to a fle.
Use redirection.

sort flong.dat > flong.dat
flong.dat: File exists.

UNIX says we will need an outl:)ut file but your sys
admin has done the non-UNIX Pl’]ilOSOPI’)H action
of cieﬁning “no-clobber” to protect you from
9oursellc so UNIX cannot maEe the outl:)ut fle
(since it cannot erase the Peskg le with the same
name).



Having no-clobber set Prevents you from
inadvertent! Yy erasi ng existi ng Hles

It Protects you from gourselmc.

Verg non-UNIX Plﬂilosophg.

||u —



Sag we want to save the sorted outl:)ut to a fle.
Use redirection.

sort flong.dat > flong.dat
flong.dat: File exists.

sort flong.dat >! flong.dat

more flong.dat

But i?gou insist, you can still erase your inPut file!

The >1 says to redirect the outPut to the file

flong.dat and clobber a file with that name if
you need to (l.e. a Hle with that name exists).



Tric|<9 distinctions in sh and bash

setis a shell command to set the value of a shell
attribute variable; these are internal variables

used bg the shell program.

envisa program that runs another Erogram with
moditied environment variables.



Trickg distinctions

The major ditference is that the env command will
never modify the shell's own environment (onlg
that of the child Process) . while set will.

set can also change settings like brace expansion
within the shell.

You might also want to look at export, which
changes the environment Variables for a” future
commands.



Trickg distinctions

Enter the commands set and ecnv and look at the
diHferences (it will help it ?ou sort the outl:)ut of
env

(e.g. - noclobber is a shell attribute variable, not
an environment variable — it is “set” and “unset”
using set)



How to set/clear noclobber

-bash 532 ~ # set -o | grep noclobber
noclobber off

~-bash 533 ~ # set -o noclobber

~-bash 534 ~ # set -o | grep noclobber
noclobber on

~-bash 535 ~ # set +o0 noclobber

~-bash 536 ~ # set -o | grep noclobber
noclobber Ok

-bash 537 ~ #




Aliases

Basics of the UNIX/Linux
Environment




Alias

The alias and unalias commands allow you to
rename, or define/undefine
“shortcuts” (inclucﬂing mental) , for commands.

Their use Para”els their name — you are using
another name, that is easier to tgloc/ remember,
for something.



You can set an alias in your shell interactivelg (5ou
will onlg have it loca |3 and in child Processes)

or set In your conﬁguration files (.cshrc/ . bashrc)
s0 it is available every time you login, start a
shell or open a new terminal Wincéw (which
starts a shell for that terminal window).



Tgpical UNIX think.
When to make/use aliases.

Angtime you find goursehc typing the same

Command over and OoVer, 3OU COUICI make an 8“85.

Ang‘cime you Prelcer to tﬂPC a command “gour

b))

wag



Tgpical UNIX think.
When to make/use aliases.

Angtime you find gourselF mis~t Ping the same
thing over and over, you could make an alias

(“mroe” is usua”g aliased to the more command
for examl:)le {wlqg learn to tgpe?}.
The original, interactive sPe”ing correctorl).



Examl:)le aliases taken from .cshrc on CERJ SUN
system (so you get these automatica”g).

alias settitlebar '‘echo -n ""[]12;$SCWD"G""

alias cd 'chdir \!* && cwdcmd && settitlebar’
alias howmuch 'du -sk .’

alias a alias

alias h 'history'

alias u unalias

alias m more

alias mroe more

alias 1 'ls -F'

alias c clear

alias src source



Example aliases taken from my SUN .cshrc file.

alias
alias
alias
alias
alias
alias
alias
alias
alias
alias
alias
alias

mjday '/gaia/dunedain/d2/gps/oldbin/mjday’
home "cd ~"

X 'chmod +x’

dir 'ls -1t | more'

hp "lpr -Php 3890 "

tek "lpr -P3904 tek”

nb "lpr -P3892 grad "

nbcolor "lpr -P3892 hpcolor ”

DEM "cd S$home/dem”

ssh yang 'ssh -1 gps yang.soest.hawaii.edu’
ftp jpl 'ftp bodhi.jpl.nasa.gov'

matlab term 'matlab -nodesktop —nosplash’



You can find all the aliases that are defined bg
using the command alias without any arguments.




Dealing with file names with sPecial
characters

Basics of the UNIX/Linux
Environment




Say ! have a file named “1”. (this is Probabl
because | used >! at some time while in bash, %ut
this syntax is for tcsh not baslﬁ, so | redirected my
output to a file called 1)

rm !
remove !? Y

That was easy.

What about a file named «-”



Make a fle named “=” with touch command

(use man to see what the touch commancl cloes}

> touch -

> 1s

- f2.dat HW hwla.txt SCRIPTS
fl.dat f 1 2 3.dat hwl.txt NOTES SRC

> rm -

usage: rm [-fiRr] file ...

What is the Problem? (you tell me.)




We have to let the shell know that the “=? is NOT a
sthch.

Use the “~” switch all bg itself

> rm - -
rm: remove - (yes/no)? Y
>




Remember that filenames can have any character
but the /> (used to define the path); so sooner
or later you are going togeta Fﬁe name that will

be hard or clangerous to reference.

You will have to be esgpeciang careful /creative it
you geta le named “*” as

can be disastrous

(and the more Privileges you have and the higlﬁer up you are in the clirectorg structure,
the more disastrous it is.)



File Permissions

Basics of the UNIX/Linux
En\/lronment -




E:verg user on a UNIX systcm has a unique
username, and is a member of at least one group
(the Primarg group for that user).

A user can BISO b@ ad member O‘F one o more other

gf'OU PS.

Onlg the administrator can create new roups or
aclcl/ clelete groul:) members (one o the
shortcomings of the sgstem).



Every fle (directories are files) on the system has
an owner, and also an associated group.

Everg He a

SPCCI‘FB

so has a set of Permission Hags which
separate reacl, write and execute
Pcrmissions for the

'user’ (owner),
group’,
and 'other’

(everyone else with an account on the Coml:)uter)



Permissions

Read
abilitg to read the fle (.

Write
abi |it9 to write or overwrite the fle (w).

Cxecute
abilitg to execute or run the file and allow others

to view directories (x).

(it a clirectorg is not executable, non-owner’s cannot cd into it or
see what is in it at all.)




How to view the ownershil:) & Permissions of
les /direcories (review)

> 1s -1

total 2201712

—IW—YW—-YXW-
—IrW—-Xrw—-Yrw—
—IrWXXWXYrwX
DrwXrwxXrwx
DrwXrwXrwx

1

g Wk -

rmissions

Mz lists |ong format

rsmalley
rsmalley
rsmalley
rsmalley
rsmalley

user 54847
user 413
user 13092
user 512
user 512

Mar
Oct
Aug
Oct

30
13
10
29

2009
2006
2007
2008
2007

*CHARGE-2002-107%*
022285A.cmt

a.out

adelitst

ANT GMT



How to view the ownershil:) & Permissions of
les /direcories (review)

Mz lists |ong format

> 1s -1

total 2201712

-rw-rw-rw- 1 |rsmalley|user 54847 Mar 7 2009 *CHARGE-2002-107*
-rw-rw-rw- 1 |rsmalley |user 413 Oct 30 2006 022285A.cmt
—rwxXrwxrwx 1 |rsmalley|user 13092 Aug 13 2007 a.out

Drwxrwxrwx 3 |rsmalley|user 512 Oct 10 2008 adelitst
Drwxrwxrwx 5 [rsmalley|user 512 Aug 29 2007 ANT GMT

Owner




How to view the ownershil:) & Permissions of
les /direcories (review)

s I lists long format

> 1s -1
total 2201712

—-rw-rw-rw- 1 rsmalley|user 54847 Mar 7 2009 *CHARGE-2002-107%*
—IrW—-Yrw-rw-
—TrWXTIWXYwX
DrwxXrwxrwx
DrwXrwxrwx

rsmalley |user 413 Oct 30 2006 022285A.cmt
rsmalley|user (13092 Aug 13 2007 a.out
rsmalley |user 512 Oct 10 2008 adelitst
rsmalley |user 512 Aug 29 2007 ANT GMT

g Wk -

Group




Mitc

Clﬁanging owners and groups.

1t you create a Filc) you are the owner/user.

h and Bob have the SUN and Mac sgs’tems

set up to automatica”g set the group to ‘user’, or

all users of the CERJ UNIX sgstem.

Default Permissions on the SUN are
FW~====—
(numerica”g 644)
And on the Mac are (seem to be)

(numerical|9 700)



ChmOCl

Command to chanege file or clirector%jl:)ermissions
(c]ﬁange mode in the normal UNIX P llOSOPI’ly of
naming commands).

chmod ugo+x hello.sh
ls -1F hello.sh
—IrWXYr-Xr-X 1l rsmalley user 21 Sep 16 08:36 hello.sh*

go-x Removes execute privilages from group and other
o+r Adds read privilages to other

Flags (or numerical Valucs) allows you to set the
Permissions. Using wildcards you can set
Permissions globa”g within a directorg, and with
the —r Hag all subdirectories.



Chaﬂging Permissions

you can also use octal values (numbers) to
Change ownership

644 represents u=rw; go=r
755 represents u=rwx; go=rx

(using this puts you s a sl:)ecial eunuch class)



Connecting remotelg

Basics of the UNIX/Linux
En\/lronment f -




On a Mac running O5-X, from a terminal window
enter

ssh —X alpaca.ceri.memphis.edu —1 rsmalley

The —X Hag gives us X~-windows graphics
ca abilitg.
Next is the name ot the machine we want to
connect to.
The —1 Haﬂg passes the username.

(Without this ﬂag) it will pass whatever your username is on the mac.)

carpincho:~ smal ley$ Usn
carpincho:~ smal ley$ ssh -X alpaca.ceri.memphis.edu -1 rsmalley B
Password: t,
Last login: Wed Sep 16 15:56:681 2889 from carpincho.ceri.
Sun Microsystems Inc. Sun03 5.9 Generic May 2882

TERM = (xterm)
alpaca.ceri.memphis.edud4d9:= I

oc




Trg running nedit.
On the mac — we éct X graj:)hics automatica”g
‘ - t - ]

l e
e 06 X Untitled
File Edit Search Preferences Shell Macro Windows Help 41
I3 M
(
3
alpaca.ceri.memphis.edud9l:= exit
logout

Connection to alpaca.ceri.memphis.edu closed.

carpincho:~ smalley$ ssh -X alpaca.ceri.memphis.edu -1 rsmalley
Password:

Last login: Wed Sep 16 16:23:43 2889 from rsmal ley-18.mem

Sun Microsystems Inc. Sun03S 5.9 Generic May 2882

TERM = (xterm)

alpaca.ceri.memphis.edud492:= nedité

[1] 9448

alpaca.ceri.memphis.edud493:> D




On the PC it is a few more clicks, but first we
need (to install) two programs
SSH Secure Shell Client and Exceed (Part
of the Hummirﬁ;& Package).
35]-

5 SSH Secure
hell Client:
— Ly

Double click on exceed (it will start up and
put an icon in the tray, it does not have a

window).
Double click on 5SH Secure Shell Client



You will get this window (lénct). Now we have to
connect to a machine. Click on File and then

connect.

, 8 - default - SSH Secﬂure Shell E]

|] File Edt view Window Help

B aR 20 mer A a8 % e

# S5H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 55H Communications Security Corp - http://www.ssh.com/

This copy of 55H Secure Shell is a non-commercial version.
This wersion does not include PKI and PKCS #l11 functionality.

fiiot connected - press Enter or Space to connect | [eoxes [ [Al [ ,

ogk B - default - SSH Secure Shell
skEo

|| Fie Edt view Wwindow Help
E Save Settings

Save Layout

e E: IS (Bui.

© &1 Quick Connect... =R
| B Profiles "Be she:
: 1 _ inclu
L &) Print...
sl [& Print Preview...
“— l Page Setup...
Log Session. ..
;Haf =
&) Connect...
< > . Disconnect
NG
= Exit




This brings up the connect dialog. Put in the host
name you want to connect to an your username.
L eave the other si:mC1C alone (default). Click connect.

A - default - SSH Secure Shell =13
H File Edit View Window Help
B aR 28 2es A a8 % e

55H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 S5H Communications Security Corp - http://uww.ssh.con/

This copy of 55H Secure Shell is a non-commercial wersion.
This wersion does not include PKI and PKCS #11 functionality.

0 Connect to Remote Host
WL Host Name:
“= User Name: [rsmalley Cancel |
Port Number: 22

Authentication Method: |<Profile Settings> |

Mot connected - press Enter or Space to connect I I 80x25 [— 14 l— [7 E



It Wl” NOW 85|< ]COF HOUF PaSSWOI”Cl.

‘H alpaca.ceri.memphis.edu - default - SSH Secure Shell

“ File Edit Yew Window Help

B e sZ B2ER A

S8 % @GN

$3H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 S5H Communications Security Corp - http://www. ssh.conm/

This copy of 55H Secure Shell is a non-commercial wersion.
This version dg - : c . . .

Enter Authentication Response

I Enter your authentication response.

Password:

Ixxxxxm‘

0K Cancel

Connecting to alpaca.ceri.memphis.edu...




And we are Fina”g connected.

3 alpaca.ceri.memphis.edu - default - SSH Secure Shell

“ File Edit View Window Help

B ER| g e A

$5H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 SSH Communications Security Corp - http://uww.ssh.con/

S % &N

This copy of 55H Secure Shell is a non-commercial wersion.
This wversion does not include PKI and PKCS #11 functionality.

Last login: Wed Sep 16 16:12:27 2009 from carpincho.ceri.
Sun Microsystems Inc. Sun0s 5.9 Generic May 2002
TERM = (xterm)

alpaca.ceri.memphis.eduds9:> I

[ R [

Connected to alpaca.ceri.memphis.edu

55H2 - aes128-cbe - hmac-mdS - none | 80x25



Start nedit in the back%rouncl (the trailing &) .
This Permits the terminal to continue accePting
commands.

2% Untitled LXK EBEX

] File Edit Search Preferences Shell Macro Windows Help ’

~

¥
- ]
=g
3 alpaca.ceri.memnphis.edudd9:> nedite
WEIER [1] 9441
alpaca.ceri.menphis.edud9:> I v

!! Connected to alpaca.ceri.memphis.edu SSH2 - aes128-cbc - hmac-mdS - none



Umcortunatelg, you cannot ssh into t
|_ab Mac system from off-cam

he Student

DuUs.

You will have to ssh into the sun system (use
enigma) and From ’t]nere ssln into the Stuclcnt Mac

| ab system.

This means that you will Probablg not be able to
do gral:)hics remotelg from the Student Mac Lab.

You can only do the terminal interface.
“



Using Screen Sharing/VNC

oy : it As GO Window He n

Back |
Forward 3]

d Enclosing Folder BT

i ect.

" | Computer ©%C | |

3 & Home 0®H (N
Desktop 3D
@ Network 0 #8K b 4
E iDisk » [
7N Applications orA | ¢
% Documents %0 |
% Utilities 08U

A

Recent Folders > L
Co to Folder... 0 #8G
Connect to Server... #K < SCICCt tl’”S

(will be highlighted —

does not come
ths_”qu g



Using Screen Sharing/VNC

OO0 O Connect to Server
Server Address:
' vnc://carpincho.ceri.memphis.edu |(+) [ O~]
I
I Favorite Servers: f
| I smb://141.225.157.65 ~
' 7 afp://192.168.0.103 -
7 afp://192.168.0.101 A
! vnc://capybara.céri.memphis.edu M
@ :i Remove ;: ( Browse ): ( Connect ):
4

Select address from list, enter it, or browse
(wi” be highlightecl — does not come throu

Then click co

gl"l on screen CEiPtUFC)



Using Screen Sharing/VNC

| i
- Enter your name and password to share the
ﬁ screen of “carpincho.ceri.memphis.edu”. r

Name: robertsmalley

Password:

| Rémember this password in my keychain

J ( Cancel ) (Connect)

Now you get a login screen
It will have automatica”g put in the username on

T the LOCAL machine.

S



Using Screen Shar[n_g/_\/NQ )

th
( Enter your name and password to share the

!' screen of “carpincho.ceri.memphis.edu”.

L a

3

—

a Name: smalley

nl Passworgl: eeseccee

m __ Bémember this password in my keychain

4 Y 8 ~\
b ]| . Cancel ) [ Connect |

You may have to clﬁangc tlnc username to a
different one on the REMOTE machine.
Plus Put N your Passworcl.

Not a goocl iclea to I‘xa\/e tl‘lé computer remember
your Passworcl.



Using Screen Sharing/\/NC

Now you will have to log into the REMOTE
machine.

The |ogin process is 2 levels — one to connect to
the machine (as an authorized user) and one to
|ogin (Possiblg as another authorized user) .



Using Screen Shari ng/VNC

& Grab File Edit |¢ Window Help

ls java.log.4274
java. lo
-bash 504 ~ # echo $PATH

L

Q

cant_put_in_pap Macintosh HD

In this examl:)le someone Is |og§ecl in and the
screen is locked and you nee

P865WO f'Cl

to enter the

pac
tek="'lpr P3¢

PDF

S

. Mscap GJLhypoDD_rdp .  Papers
11JUL2011.pdf m_revi...ion.pdf

S

Now | have the screens — both of them — from the Mac in my office displayed on my laptop! Can be confusing. Cutting and pas' between screens does not work. You are “on” one computer or the other.
VNC also works on PC's but you have to install the program and run it on the "host’ machine. It comes already set up on the mac (called screen sharing, but it is the “program” vnc).

PDF

OBCS GLO17i003p002 BOOTCAMP
Headq...ve.pdf 23.pdf




Using Screen Sharing/\/NC

Connection Edit View Window Help

IS = ¢ (=0 96% TueSep13 9:28 Q

@ Screen Sharing

ESCI 7205 Data Analysis in Geophysics
<

0 | Lod 2~ = i Q o - - o A B
- [-1635-20 pif_proc_tst.zip. . Invitacion Sr. cant_put_in_pap Macintosh HD
Back View Quick Look Action fitplan_navpage_files g .

 o— A Leea
antarctic_bases.kml gama-prog-report-fy10.jpg Search print.pdf = = * Amosu.doc ers
DEVICES Name Date Modified B Size | Kind | T - A
—| Macintosh HD —| Lecture4.pptx Today, 9:14 AM 6.8 MB Micro...ntation
~| BOOTCAMP hw2.doc Today, 8:48 AM 37 KB Micro...ument
 Robert Smalley's Mac Pro

& Terminal Sl Edi_Ves Wi e

1 of 103 selected, 73.36 GB available

MS CAD

11JUL2011.pdf

Click to add notes .
OBCS GLO17i003p002 BOOTCAMP
Headq...ve.pdf 23.pdf
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Sharing disks

cindor o P : Y ~7-:-'.'-' Go Wir A HE D

Back 8|
Forward -

{ Enclosing Folder BT —

s ect.

" | Computer ©%C | |

i & Home 08H [
Desktop %D
@ Network 38K b
E iDisk >
7 Applications 08A | €
7 Documents 080 |
% Utilities ¢y

ABH

Recent Folders B A
Co to Folder... 0 #8G
Connect to Server... K < SCICCt tl’”S

(will be highlighted —

does not come
tl"lOl_’J e



0

rt

R~~~

Sharing disks

Connect to Server

Server Address:

afp://carpincho.ceri.memphis.edu © A

Favorite Servers:

¥

... vnc://capybara.ceri.memphis.edu
. vnc://carpincho.ceri.memphis.edu J

.. afp://capybara.ceri.memphis.edu
!

. afp://carpincho.cerimemphis.edu <

? Remove Browse Connect

-dE

“aFP” IS gpplc £i|e Protocol —itis
how the Mac shares disks with
other Macs.

Now select

this instead
(wil be highlighted —

does not come
through on screen
cal:)ture. When you
double click it goes
up toP. Or tgfe itin
up toP.



Sharing disks

Enter your name and password for the server
“Robert Smalley's Mac Pro”".

Connect as: () Guest
(®) Registered User

Name: [smalley ]

~

Password: eeeesee \

| d
| Remember this password in my ke

(Cancel ) @EonneE) ]\

You have to

log In.

Connecting to afp://carpincho.ceri.memphis.edu ...




Sharing disks

o = = e i 1T ¢ Text  Picture Shape  Media @ Arra

o 0o
| Select the volumes you want to mount on
mk “Robert Smalley's Mac Pro™
— _—
' Administrator's Public Folder
capybara time machine
carpincho
carpincho_1.5TB
J carpincho_300gb L
carpincho_TB
ceri-gps's Public Folder L\
n
C Cancel ) C OK )
/4

- Select the

dBksgou
want to
mount. (it

will be b




Sharing disks

Theg show up on
the clesktop and
can be accessed
under /Volumes in
the UNIX file

structure.

S/

-bash 520 ~ # cd /Volumes
-bash 521 Volumes # s
BOOTCAMP Macintosh HD [ carpincho carpincho_1.5TB carpincho_300gb carpincho_TB ]
-bash 522 Volumes # ||




Sharing disks

You can also “mount” disks from the UNIX and PC
sgstems using “samba”

smb://TCP/IP address or name




