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Quotes for the day:

“Somctware stands between tl’ié user and the
machine” - Harlan D. Mills

Software can ]’lélP the user in their daily
enclea\/ors or s‘cancJ N the way.



OS’s at CER]

Mac OS X (Darwin/UNIX)
UNIX Plus Mac GUI

10 Macs in Student ComPtuer | ab in
Long Builcling
many Facultg ogﬁces.



QOS’s at CER]
Solaris 9 UNIX

Misc SUN comfuters (not sure how many
workstations left), many Facultg offices

CERI comPute sServers (enigma, 27. all

headless — no screen, have to ssh into
them.)



QOS’s at CER]
Solaris 9 UNIX

2 Grapl‘xical DesktoP Environment oPtions:

- Common Desktop Environment
(traditional)

- GNOME 2.0 (more PC-like)




QOS’s at

CERI

Various flavors of Linux

(dialects)

Fo ular, open source version of UNIX
(often described as “UN!X—-like”, but is
UNIX).

Found on a number O

(~ p
F machmes at

but not o%cia”y su

CERI,

oportecJ at C

e



Whg learn Unix/Linux?
Designecl to be

multi-user (from the dark ages when all
computers were shared)

interactive (as oPPosecl to “batch”), and

multi~tasl<ing (sharing again).




Whg learn Unix/Linux?

Invented bﬂ and for comPuter scientists/
595tem Programmers

(not users or scientific rogrammers,
unfortunate 9).



UNIX was designecl
to run on one O1C
these!

\ It was amazing.
Un{:ortunatelg it

has not evolvecl
muclﬂ.



Whg learn Unix/Linux?

Powerful, flexible, and sma

|

Hardware in&ependent (my‘c1

1)

(these two Points are much more
imPortant to manufacturers and clesigncrs

than general users, i.e. us)



Wlny learn Unix/Linux?

“Free” (thisis WI’IH is it still around) from Bell
|_abs and Berueg.

OPen source — “free” — applications, inclucling
coml:)ilers.

Most common free applications clesignecl as
part of the GNU Project (GNU’s Not Unix)



The real reason whg to learn Unix/Linux?

Because you have no choice
(“Resistance is futile”, The Borg, Star Trek) .

It is what is running in most geophgsics (both
universitg and corPorate) clepartments.

Most gcol:)l’wgsics tools (SAC, GMT, GAMIT/
GLOEK) CtC.) Oﬂlg run on Uﬂix (although there is a Windows

version of GMT).

(T89% of the worlds comPuters run some form of Windows) ~10% run some form of the
Mac OS5, and ~1% run some flavor of Unix.)



Wlﬁy learn Unix/Linux?

“Free” in the sense you don’t bug itfrom ATET
or Berkleg

But there is no such thing as a “Free Lunch”.

Not “Free” in the sense that you must hire a

sgstem Programmer/ manaﬁer otherwise known as
a UNIX Wizard or Guru.

(another UNIX mgth shot down)



A bit of history

Origina”g dcvelopecl at AT&T in the late 60s/ earlg 70s.

l:reelg given to universities in t

Berkeleg scientists continued to develop t

ne /0s.

ne OS as BSD Unix

n Para”e| with ATET (ATET eventual
commercial use).

y licensed it for

Much developmcnt, branching, and combininé? has led to the

most common variants o1C Unix (“ﬂavors” or ¢

Unix speak).

istributions” in

See http://www.bell-—labs.com/historg/unix/



Common Havors

Solaris 9 Unix

Distributed bﬂ Sun Microsgstems) runs on Sun Hardware, PC
hardware.

Derived from Unix Sgstem V release (AT&T) on a Unix kernel.

Mac OSX - Darwin

Distributed bg APPle, runs on Mac Hardware.
Derived from BSD Unix OS on a Mach kernel - Darwin.

Linux — lots of ‘em

Free” and commercial” versions available built on a Linux kernel.

Flavors most Iikelg to hear about are ReclHat#, Ubuntu*, I:edora*,
Debian’, Suse’, ...



Does this matter?

¢ No, the differences between the various flavors of the Unix
oPerating sgstem should not severelg affect your work in this
class or even much of your research at CERJ.

OUT

I _—
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Does this matter?

Yes, you need to be aware of OS differences

o When fle sharing with others (this is more of a harclware, rather
than an OS, issue).

o When compiling source code (the executable file is married to
hardware).

o If sharing programs, shell scril:)ts, etc. with others.

o Orif moving between the different sgstems at CERJ.



Relation to Windows

None.

Windows XP

Built on MS-DOS (which is not rea”g an
operating system, it is a file system), which has
nothing to do with Unix and e\/ergthing to do with
Microsoft.

ngwin = unix/linux like environment for windows.
Have to build evergtlﬂing from source.



Relation to Windows

The ditferences between the Unix Philosophg
and the Windows Philosophg ... can be boile
down into a question of smarts ... .

Unix and Windows store the smarts in different
Places.

Unix stores the smarts in the user.
Windows stores the smarts in the OS.



| earns ng curves
Cnter the concel:)t O1C the “Learning Curve’”. ...
A "steel:)" |eaming curve genera”g re1c<-:r5 to

somctlﬂing that requircs a lot of initia Ieaming to
do angthing even something very simple.

A "shallow" !eaming curve I1s exactlg the opposite;
can do simple stutt easilg immecliatelg.



| earns ng curves

Armed with those definitions, it's fair] simple to
then go ahead and say that Unix%\as an
inherent y steep leaming curve, and Windows
has a very shallow one.



Windows

Our Microsott brethren vaave taken tl’xe aPProacl’w
of making the shallowest Possible |earning curve.




Windows

To take a cue from the fast food inclustrg,
Windows is the "uncJer»é" toy of the OS world.

The ultimate goal is to flat-out clestr09 any
barrier to entry %ﬂ removing an requirement for
initial knowledge or Iearning of how and whg, an
of making the system simplistic enough that it can
be used without any uncﬂerstancling of how it
works.



Unix

The Unix crowd has taken the oPPosite
aPProach.




Unix

Unix has a steep learning curve; it doesn't shield
the user from coml:)lexitly; rather, it revels in the
comp exitg.

It recognizes that a general-l:)url:)osc coml:)utcr IS

a fien lshlg complicatecl device capable of cloing

an unbelievable assortment O]C things.



Unix

It recognizes that the comEuter is a tool of the
user, and so takes a tool- uilcling Philoso Dhg.

Make a lot of tools) and make each tool sl:)cciﬁc,
and let the user select the tool tlﬂeg think
aPProPriate, and let the user combine the tools
however theg want.

It's not aimed at making thiﬂgs casy; it's aimed at
making things Possible.



UNIX Philosophg

(Mac)

(Unix)

WE COULD DESIGN THE
PRODUCT WITH A SIMPLE
POLINT- AND-CLICK
INTERFACE. ..

% Madl. SCOTTADAMS@AOLCOM

4

5 Adm

OR WE COULD REQUIRE THE
USER TO CHOOSE AMONG
THOUSANDS OF POORLY
COCUMENTED COMMANDS,
EACH OF WHICH MUST BE
TYPED EXACTLY RIGHT

ON THE FIRST

TRY.

BEAR IN
MIND, WELL
NEVER MEET
A CUSTOMER
OURSELVES.

Q-30 004 Unted Feature Syrocate. W
\.’

MAKE IT
SO THEY
HAVE TO
REBOOT
AFTER EVERY
TYPO.




* The UNIX user interface is called the shell

* The shell does ‘U’obs rel:)eatecl|9:

display
/‘ prompt ‘\
read execute
command the shell command

\ process /

command




=inal Model

- r YUn erstapcf ?g Com
%@J

o2

(put_l output error)



We will now take a short detour to examine the

Unix P]ﬁilosoplﬁy.

It will |<ee|:> returning to haunt us, but it you

understand it, it wi make the process less

Paimcul.



What is the “Unix Philosophg”?

(can computer oFerating sgstems have a

“Phi osophg”?)
Accorcling to Doug Mcllroy

(DMake each program do one thing well.

So, todo a newjob, build afresh rather than
complicate old programs bﬂ aclclirég new features

(otherwise known as “bells an Whistles”).



What is “Unix Philosophg”?
Machine shop VS. appliance

(gi\/es you the tools and you to make appliance)

> _—



What is “Unix Philosophg”?

Adva ntage

- POWERFUL




What is “Unix Philosophg”?
Disacivantages
- Lots of reinventing the wheel
- Requires a more educated user

~ Rec]uires more Wor|< From tl’lé user rather tlfwan
the de\/eloper



What is “Unix Philosophg”?

Tgl:)ical ques‘cion: can UNIX do this?

Tgpical answer: NO, but YOU can write a
Program!

Unix enthusiasts think this is the answer the
average user wants to hear!



Caricature of UNIX vs Windows
1t you need a Washing machine

Windows gives you a simple washing mac

Nine
our

(onlg one | sctting, you shouldn’t wash U

cashmere sweater, but there are no operating

instructions|its intiutive] so you Probablg
know that and ruined it.)

on’t

UNIX gives you a machine shop [9ou better know
D how wash clothes and 2) how to clesign and

build a machine to do it].



“UNIX Philosophg”

() Expect t
become the in

Ne output of every program to
out to another, as 9€t un‘mown,

Program.

- Don't clutter the outPut with extraneous
information useful to the user, but not needed bg
the inPut for next program.



“UNIX Philosophg”

UnFor’cunatelg this may make ’chings comcusing for
the uninitiated user-

The output is for “next Program” (in a “Pil:)e”) )
not tl’]e user.



“UINIX Philosophg”

Idea of “filter” —

Every program takes its inPut from Standard-IN
(origina“g a teletgpe, NOw a kegboarcl) ,

does something to it (“filters” it) and

sends it to Standard-OUT (origina”y a tc—:letgl:)e,
now a screen)

(notice that the “user” is not Part of this model).



“CINIX Philosophy”

It 1s Prctty casy to see these are not goocl
assumptions (Stnd-IN, Stnd-OUT) for many
tasks and we need a way around it
(in addition, many Unix commands break this
convention).



“UNIX Philosophg”

Idea/use of — redirection (< << and >
cc>>33>

~ Take inl:)ut from a file rather than Standard-IN

- Send outl:)ut to a file rather than Standard-
OUT

(Unix treats e\/ergthing like a “file”, even
hardware)



“UNIX Philosoplng”

What happens when you ask for a |i5ting of files in
an emptg c]irectorg?

1s<CR>

Returns to Prom[:)t without any other outl:)ut.
(there are no files to list, so Unix outputs nothing
[and a new Proml:)t], is that reasonable?).

(Works clhcmcerentlg in shell scril:)t)



“UNIX Pl’)ilosol:)lﬁg”

What happens when you enter

echo<CR>

The command echo, “echoes” what you type.
SlnouH do nothing! (What about a new Proml:)t on
same line?)

(i.e. it should just sit there, with the “cursor”,

which was invisible on a teletype after the <CR>,
waiting for input)



“UNIX Pl’)ilosol:)lﬁg”

What happens when you enter

echo<CR>

Usua”g goes to next line and Prints the Prompt
on the screen as in the Previous exam |e(brea‘<

with PI’]ilOSOPI’)H because Plﬁilosop Yy too
comcusing)

echo<CR>

But does what expectecl, nothi ng (it follows
Philosol:)hg), in a shell script.



“UNIX Pl’)ilosol:)lﬁg”

This brings up another issue — commands
sometimes behave diﬁérentlg in shell scripts than
theg do “interactivelg”

TyPicang more “clﬁattg” when interactive.
This kind of stuff can make for confusion when

c]ebugging. Works from screen, does not work in
shell script.



“UNIX Philosoplng”
Idea/use of — pipes 1)

Sencls outPut to tl’lé next Program (insteacl o1c
“standard out” or a file)

And

Takes inPut from the Pre\/ious program (insteacl
of “standard in” or a file)



“UNIX Philosoplng”

E‘xample: we have two fles with a name and
student ID on each line.

There are some duplicatcs (l.e. exact same |inc)
character for clﬁaracter, in both ﬁles>.

We want one fi

du

e, In alphabetical order, with
Slicates removed.

cat filel file2 | sort —u > file3

(cat does not require inPut file redirection, it will take a list, redirection does not even
work with more than one file)



Write programs to handle text streams, because
that is a universal interface.

(ﬁne it gou’re a sgstem Proglrammer, not alwags SO
useful for scientific data crunclﬂing.



Good example of areal Problem that does not
follow this model is eartlﬂc]uake location.

You typica”g have one static text file for station
locations, another static text file for the Velocitg
merLand

a final text file with station names and arrival times
For an eart]ﬁc]uake.

This does not fit the serial, filter model.

Another f:xampleJ binary seismic, topo, etc.
clatag



“UNIX Philosocrhg”

Continue

Avoid stringent|9 columnar or binarg inl:)ut formats.

(Avoid, but sometimes necessary. Not closelg followed bg many programs. Stupid
restriction — especiaug given UNIX “you can write a program to do that” Philosophg)

Don't insist on interactive inl:)ut.

([User} Does not fit in with use of PiPes. )

Instead, control is implementcd by use of “command line
switches”



“CINIX Philosophy”

Put lots of (simplq easy to write) single minded
programs in a row (wit Pipcs) to do what you
need.

(Don’t use teml:)orarg / intermediate files — use a

PIPC) :



“UNIX Plﬁilosol:)hg”

New concePt
use of — command substitution (C...>)

(uses “backwards” or French grave accent)

Use the output of a command as ‘some sort of
input’ to another command.




command substitution example.

Executes the command pwd and then uses the
output as the inPut to echo.

(this is not how you would actau”g dothis —itisa ginnecl up example. hcgou
wanted to know this you Wouldjust use pwd.)

(3ou cannot nest them - ~echo ° pwd = - does not work)



REVIEW

Write programs that do one thing and do it well.

(lean and mean)

Write programs to work together.
(l:)il:)es)

_



“the UNIX oPerating system, a unique Coml:)uter
oPerating system in the category o help, rather
than hindrance.’
| ntroclucing the UNIX System
McGilton and Morgan, 1985.

or

The trouble with UNIX: The user interface is
horrid
Norman, D. A. Datamation, 27, No. 12, 139-150.



“Two of the most
Famous Proclucts

of Berkeleg are
1. SD and Unix. |
don't think that
this is a
coincidence.”

Anonymous

The

UNIX-

“ Twiagf the v gt famous p
: ne

roducts of Berkeley are LSD and Unix.

T YL coincidence.




Before looking at more Unix commands, we will
first look at the FILE STRUCTURE (how files
[called documents on Mac and Windows] are

stored/ organizecl) .
Unix uses a hierarchical file sgstem (as does Mac
and Windows/DOS) .
/
usr bin home
lib doc Is mail vi joe lisa ftp
libc.aa libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



| ooks like an uPside down tree.

Starts at top with </, called “root”.

Unix uses the “/” to separate directorie (known

as folders on Mac or Winclows)/
/

/\
o/ \ / . \ . .
lib doc Is mail wvi joe lisa ftp
. ,/\_\ — /\\ //\\ / ~J
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub
Directories ‘

hello.cc sort.cc README




File names — the “seParator s “/7.

root (hrst slash) tyath and filename

\/[usr/li@/[libca

/ - bi \h

R

/ lib doc Is mail i joe lisa ftp

. I~
L S—— AN [T
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin | | pub

hello.cc sort.cc README




This is the full name from root (works from angwhere —
le. any clirectorg), if you were in the clirectorg usr, you
onlg need

lib/libc.a

(no leacling slash)

/

1 \
usr bin home
= N —
lib doc Is mail i joe lisa ftp
: //\,\ —\ —— —
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin | | pub

hello.cc sort.cc README




And if you were in the clirectorg lib, you onlg need
libc.a

(no Ieacling slash)

/ L \
usr bin home
doc Is mail i joe lisa ftp
—_— /M\ e /\\ //\\
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin | | pub

hello.cc sort.cc README

—SRlndicia. T Y s e




The </” (slash or forward slash) in Unix is roughlg
equivalent to the “\” (backslash) in Windows/
DOS.




Some commands:

pwd — print Working directorg _ tells us where we
are in the clirectorg tree.

S pwd<CR>
/usr
S
/
usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



How to move between directories — going up and
down the clirectorg tree—

To ol clown to thc clircctorg cloc we use the
“change clirectorg” = “cd” command

cd doc<CR>

usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



Now

S pwd<CR>
/usr/doc
S
/
usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README




Some clc—:tails omc the Prompt

you can control all this - the Prompt has been
Programmecl to tell us a bunch of stuff! (Power of
unix.)

Machine
Directorg name (in this case without full PBtI’I)

Text strin g

smalleys-imac-2:usr S



ASiClC:
Unix sub Philosophg —
Minimize tgping (on teletgpe) — s0 use short (2,1n
extreme cases 3 clﬁaractcr) command names
constructed from clescril:)tion of the command.

e.g. “cd” for “change clircctorg”

(Unix fans claim this is a “feature” of Unix,
comParecl to other O/Ses)



We can also ol up the clirectorg structure.

To return to usr From c:loc.

docS cd ..<CR>

usrs$
/
usr bin home
lib doc Is mail vi joe lisa ftp
. libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README




This is a little strange ~--~

The double dot (¢. .”) signifies the clirectory
clirectlg above you (ul:)) N the c:lircctorg structure

usr

lib

libc.a libc.so

doc

(tree) .
/
bin home
Is mail vi joe lisa
_—

CS171| myfile.txt .bashrc hello.cc

hello.cc

sort.cc

ftp
bin | | pub

README



We can also g0 direc’clg to angwhere N the

clirectorg structure using the full Path.

To go to usr (from @ or angwlﬁere) such as PU—B

docS cd /usr<CR>

usrsS

usr

lib

libc.a libc.so

/

doc

hello.cc

bin home
Is mail vi joe lisa
Cs{myﬁl\e.txt bashrc hello.cc
sort.cc

[~

pub

README




Notice that you ha\/e to lmow whcre you are N the
tree and what subdirectories are contained there
to navigate down.

Unix does not Provicle a displag of the Picture
below. You need to have it in your head.

/

usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



How do we g0 from doc to @‘?

We could do this using the full Path.

docS cd /usr/lib<CR>

1ib$
/
usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README




How do we g0 from

doc to @?

But here’s an easier (?) way — we have to goup
one level: then down one level. This can be done
with the command.

docS ecd ../1ib<CR>

1ib$

usr

N\

libc.a libc.so

/

doc

hello.cc

bin home
Is mail vi joe lisa
CS171| myfile.txt .bashrc hello.cc

sort.cc

[~

pub

README




Sag we want to 2o to “Pub”

1ib$ cd ../../home/ftp/pub<CR>

We went up two, then down three.

:////////’ §\\\\\\\\\;

usr bin home
/ \
lib doc Is mail vi joe lisa ftp
. libc.a libc.so CS171| myfile.txt .bashrc hello.cc bin| pub

hello.cc sort.cc README




Say we want to 2o to “Pub”

We could also have done (ancl IS simpler) this with

the full Path.

pub$ c¢d /home/ftp/pub<CR>

/

lib

/

usr

libc.a libc.so

doc

/

\\\\\\\\\\$

bin home \
Is mail vi joe lisa ftp
CS {myﬁl\e.txt .bas@lo.cc b{n\uub
hello.cc sort.cc

README




Go clirectlg to “root” clirectorg (“/™)

1ibS ecd /<CR>

/$

usr

lib

libc.a

libc.so

doc

bin home
Is mail vi joe lisa
CS{myﬁl\e.txt .bas@lo.cc
hello.cc sort.cc

ftp
[~
bin | | pub

README




Go from angwhere &irectlg to your “home”
directory (assume I'm “lisa”).

cs171$ cd ~<CR>

11s8S
‘ b
uses tilde “~
/
usr bin home
lib doc IS\ mail wvi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README




Go from angwhere clirectlg to someone else's
home clirectorg (assume I'm lisa)

lisa lisa$ cd ~joe<CR>
/home/joe lisa$

also uses tilde “~”

usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README




The tilde character «~~
—refers to your home directorg when bﬂ itself,
~ or that of another user when used with their

home directorg name (’tl’wc same as their user
name) .

(TI’IC shell expancls the “~” into the apl:)rol:)riate
character string for the full Path - “/home/ joe”
or “/home/lisa”)



The single dot«.”

—-reFers to tl’]é current dircctorg

ls ./somefile




Review - sPccthing file names

full Patl"!

/usr/lib/libc.a
relative Path
(i in clirectorg lib) libc.a
(i in another Airectorg next to it, e.g. doc
/ ../lib/libc.a
usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



Review ~ spechcging file names

Gglamjoe)

(#laﬂnoﬁﬁm)

usr

lib

libc.a

libc.so

doc

abbreviations
~/CS171/hello.cc
~joe/CS171/hello.cc
/
bin home
Is mail vi joe lisa ftp
CS171| myfile.txt .bashrc hello.cc | bin| | pub

[ hello.cc } sort.cc README




You have to keep track of the file structure in
gourheaé

or havc a way to ﬁﬂcl out what ﬁlcs are in the

worklng cllrectorg.
/
usr bin home
lib doc Is mail vi joe lisa ftp
libc.a libc.so CS171| myfile.txt .bashrc hello.cc | bin| | pub

hello.cc sort.cc README



What files are in working clirectory?

Use the “list” command, which is ac’tua”y “ls”.

(Compare this to VAX-VMS, a Proj;essional O/S with 100 man-
years of clcvelopment, which uses “clirectorg” — much longer)
(but Unix suPPorters Forget to tell you that it can be sl'lor’cené:dJ
using “smart abbreviating”, bg clropping letters off the back, to

“director”, “directo”, “direct”, “direc”, “dire”, or “dir’

at which Point continued shortenin stoPs as “di” is non~unique as
another command (cliﬂzerences) also begins with the letters “di”.
This means you can write “com” files — same as shell scripts or

batch files — to be readable using “clirectory” or crgPtical Yy using
“C]ir”.>



Listing working clirectorg (where we are) contents
with “1s” command.

S 1s<CR>

Adobe SVG 3.0 Installer vel.dat
Desktop heflen web.dat
Documents isc0463.dat
Downloads nuvel-la.dat

gpsplot.dat
S




Note the file

Adobe SVG 3.0 Installer

has spaces in the name.




On Unix this is somewhat of a Problcm.

SPaces are allowed in filenames in Unix (a”
characters but the «/ 7 which we have seen means
something special in a filename, are allowed in
filenames!) , but spaces, and special characters

—1@#SS X () _+[2><T[1{}\ " 7s;

are not hanc”ecl nicelg as most omc them also mean
something sPecial (not related to fle name) to the

shell.



The Problem with spaces is that the command
interl:)reter of the shell parses (breaks) the
command line up into tokens (individual items)
based on the spaces.

So our file name gets broken into 4 small distinct
character strings (“Adobe”, “SVG”, 3.0”, and
“Installer”) which causes confusion since there

are no files bﬂ those names.



So we have to “Protcct” the spaces from the
| nterpreter.

This is done with quotes.
We refer to this file using
“ Adobe SVG 3.0 Installer ”
or

! Adobe SVG 3.0 Installer

(We will see the difference between single, ' and
double, #. quotes later.)



1s: lists files and subdirectories of the sPcciﬁcd
Patl’).

ls /gaia/home/rsmalley<CR>
bin src usr world.dat

1s<CR>
lists evergthing in the current clirectorg

ls ~/bin<CR>

lists cvcrgthing In your bin directorg (not the
system bin clirectorg /bin).



1s: getting more information thanjus’t file name.

Use a “ﬂag” to gi\/e the “1s” command control
inPuts.

Use “=F” to obtain kind of file — list directories

with /7 and executables with Fo”owing them.

S 1ls =-F<CR>
Adobe SVG 3.0 Installer vel.dat

Desktop/ heflen web.dat
Documents / isc0463.dat
mymap.sh* a.out*
Downloads/ nnr-nuvel-la.dat

gpsplot.dat
S



This cxamplc introduces the switch, or ﬂag, “~F7,
which modifies the output.

The outl:)ut now identifies if the file is a
“rc—:gular file” (no’tlﬁing aPPendecl) , a
“clirec’corg” (slash aPPendecJ)) or an

“executable file” (asterisk ap enclecl, = program,
application?



More switches

/

list entries beginniné with the character dot, ‘.,

which are ﬂormaug

idden or invisiblej u;ng the

‘—a’ ﬂag and show the |isting In |ong;1cormat using

the —1 ﬂag (Plus the —F).

ls —-alF<CR>

drwxr-xr-x+ 92 rsmalley staff 3128 Aug 31 12
drwxr-xr-x 5 root admin 170 May 25 14
—rWX=—————— 1l rsmalley rsmalley 1201 Jul 10

drwx-——-—--— 1l rsmalley rsmalley 16384 Aug 1
—-rw——————-— 1l rsmalley rsmalley 186668405 Jul 31

:48 .
+14 ..

15:03 .cshrc*
13:50 bin/
2007 world.dat

In thlS Ccasc can Combine ﬂags as BIDOVC (—&lF) or

put incliviclua”g e



—rWX—————- 1l rsmalley rsmalley 1201 Jul 10 15:03 .cshrc*
drwx—-——-—--— 1l rsmalley rsmalley 16384 Aug 1 13:50 bin/
—rW——————— 1l rsmalley rsmalley 186668405 Jul 31 2007 world.dat

What is the extra information
First clﬁaracter, “a@” for clirectongj, “_ {or regular
ﬁle, Plus about 10 other things or other tgl:)es of

files.

The next o characters show read /write/execute

Privileges for owner, group, and all (or world or
other).



—IrWX—————- 1l rsmalley rsmalley 1201 Jul 10 15:03 .cshrc*
drwx———-—-- 1 rsmalley rsmalley 16384 Aug 1 13:50 bin/
—IrW——————— 1l rsmalley rsmalley 186668405 Jul 31 2007 world.dat

I have read, write or execute Privileges has “r”,

(D) (GRS « »

w”, or “x resPectively. Iif hot, has a “=”.

So the owner has read and write Privileges on all
the files or directories, and execute Privileges on
the executable file (indicated bg the “*”) , .CSI’H‘C,
and the directorg bin (although one cannot
execute a Aircctorg —ita Airectory 1s not
executable other users can’t cd or see into it).

GrouP and world or other have no Privilcges.



—IrWX—————- 1l rsmalley rsmalley 1201 Jul 10 15:03 .cshrc*
drwx———-—-- 1 rsmalley rsmalley 16384 Aug 1 13:50 bin/
—IrW——————— 1l rsmalley rsmalley 186668405 Jul 31 2007 world.dat

Privileges can also be speciﬁecl or clisplagecl 18
OCTAL (base 8) with each bit of the octal value
rel:)resenting the Permission / Privilege.

rwx=111=7
rw—-=110=6
r-—-=100=4
--x=001=1

etc. for OwWner, group, world.



-700 1 rsmalley rsmalley 1201 Jul 10 15:03 .cshrc*
d700 1 rsmalley rsmalley 16384 Aug 1 13:50 bin/
-600 1 rsmalle yrsmalley 186668405 Jul 31 2007 world.dat

This is “much better” (on a teletgl:)e) as it uses
fewer characters (ancl requires being “in the
know” to understand).




—IrWX—-————-— 1l rsmalle yrsmalley 1201 Jul 10 15:03 .cshrc*
drwx—----—- 1 rsmalley rsmalley 16384 Aug 1 13:50 bin/
—-Irw——————— 1l rsmalley rsmalley 186668405 Jul 31 2007 world.dat

Teml:)orarilg skipping the next 3 columns, we then

4

have the file size in bgtes, the date the file was last
modified, and the file name.




Switches/ﬂags ancl manual Pages:

Most Unix commands have switclﬂes/ ﬂaés that
can be speciﬁecl to modhcg the default behavior of

the commanci.

How do we find what switches are available and

what theg do?



The devclopers of Unix (bcing so smart) thought

of this and Proviclecl documentation through t%e

manual command — “man”. To read the man page
for the list command. |

160:> man 1s
Reformatting page. Please Wait... done

User Commands 1s(1)

NAME
ls - list contents of directory

SYNOPSIS
/usr/bin/ls [-aAbcCdfFghillLmnopgrRstuxl1@] [file...]

/usr/xpg4/bin/ls [-aAbcCdfFghilLmnopgrRstuxl@] [file...]

DESCRIPTION
each file that is a directory, 1ls lists the contents

For each file that is_anuaEdits




This goes on for quite a while. Note the
—~More~-- (9%) at the bottom — says we are 9% done

(oh joy on a teleiyfe!)

output is sorted alpkabetically by default. When no argument
is given, the current directory 1is 1listed. When several
arguments are given, the arguments are first sorted
appropriately, but file arguments appear before directories
and their contents.

There are three major listing formats. The default format
for output directed to a terminal is multi-column with
entries sorted down the columns. The -1 option allows single
column output and -m enables stream output format. In order
to determine output formats for the -C, -x, and -m options,
ls uses an environment variable, COLUMNS, to determine the
number of character positions available on one output 1line.
If this variable 1is not set, the terminfo(4) database is
used to determine the number of columns, based on the
environment variable, TERM. If this information cannot be
obtained, 80 columns are assumed.

The mode printed under the -1 option consists of ten chara
' The first character may be one of the following:



continuing

d The entry is a directory.

D The entry is a door.

1 The entry is a symbolic link.

b The entry is a block special file.

c The entry is a character special file.

P The entry is a FIFO (or "named pipe") special file.
S The entry is an AF UNIX address family socket.

- The entry is an ordinary file.

The next 9 characters are interpreted as three sets of three
bits each. The first set refers to the owner's permissions;
the next to permissions of others in the user-group of the

SunOS 5.9 Last change: 19 Nov 2001 1
User Commands 1s(1)

file; and the last to all others. Within each set, the three
characters indicate permission to read, to write, and to
execute the file as a program, respectively. For a direc-
tory, =~ ~execute'' permission is interpreted to mean permis-
sion to search the directory for a specified file. The char-
acter after permissions is ACL indication. A plus sign is
displayed if there is an ACL associated with the file. Noth-
ing is displayed if there are just permissions.

t) prints its output as follows for



This goes on for several pages.

Txy the manual command on a number of
commands
(inclucling the man command with “man man?”).




Man Pagcs are Prett9 opaqgue.

Theg follow a fixed format giving ou the name of
the command and the list of switches.

Most do not have exam

DICS

(like math books that don’t use ﬁgures since

ﬁgures can’t trulg rePresent t

he math).



Rcmoving fles and directories

rm<CR> :remove files or directories

A very straighhcorward and Potentia”g clangerous
commanad.

There is no trash can on a unix machine.

Once you hit the <CR> itis GONE



Now For some more commancls.

(from here on, will clrol:) the <CR> atend).




Removing fles
rm: remove files or directories

CERl accounts are set up so that rmis aliased to
rm —i (more on aliases later), which means the
comPuter will askﬁlfou i{:gou rea”g want to
remove the file (s) one at a time

which rm
rm: aliased to /bin/rm —i

and another new command “which” that tells
you it an executable exists and where it “lives”.



Removing files

srm f1
remove f1°?

Valid answers.
Yes, yes, Y, y —to accept and erase.
No, no, N, n —tonoterase.

<CR> - does not erase, def




Removing files

rm: remove files or directories

grm f1l
remove fl? yes<CR>




Remember t

Removing files

hat Unix is lean and mean.

It is a multi-user sgstcm and once the disk space
associated with your file is released, the system
can write someboc]g else’s file into it

immecliately.

There is NO RECOVERING removed files.
(You have been told. Sufficient for Unix users.)




Removing files

Without the —i oPtion set — this is what we would
get.

rm f1l

ana/ byc—-byc ﬁ/@.

Soif you made a typo —
toug/m




Removing files

If the —i oPtion was not set — you can get it bg
tyPing —1 9oursel1c (9ou can find this out on
thenuﬂwpa )
(but sooner or later you will mess up onone if
you reset it back to normal oPera’tion!).

rm —1 f1

remove f17?
ar;’cf byc~§ye file.
So i)(you made a typo —

tough




Removing files

Sag you are 100% sure and don’t want to have to
answer the question and the Peskg s stem
manager has set an alias to Protect you from
90urs<:|1C (verg non Unix Philisophg}. You can
return to the original definition of rm using the

CC\J)

\rm f1

and byc~byc file without Promptlhg.
So ifyou made a typo — toug/m




General Unix behavior.

The “\” before a command undoes an alias and
gives you the default Unix version of the
command.

_




Removing files

We will see more Potential rm disasters when we
getto wildcards.

(If you have sufficient Privilages, it s Possible to
accidently erase the whole operating sgstem!ll)



Making & removing directories

mkdir: make direc’corg

mkdir bin src Projects Classes<CR>

Makes 4 directories: bin, src, Projiects, and

Classes in the Working directory.




Making & removing directories

rmdir: remove directorg ~ onlg Wor|<s With empty

’, ’, s, ’, ’, ! -
cl:rectorles SO IS 53&3 (\/ery uncharacterlstlc o1C
Unix) .

rmdir bin src Projects Classes

Removes the 4 directories bin, src, Projects, and
Classes inthe working clirectory - lfgtheg are
| A Y




Making & removing files and directories
rm —d: to use rm to remove directories

rm —r: removes directories recursivel (1.e. all
subdirectories and files in them); imP ies —d

can bC VEeIr'y clangerous. .. OnNnc tyPO COUICJ rcmove

months oF work (will Probablg also need the \)

\rm -r Classes

So if you made a tﬂPO — tough.



Making & removingﬁles and directories

rm -r Classes

With the CERJ alias for rmto rm —i, this
command will Promlot you for each file!

Gets tedious — and makes you want to do

\rm -r Classes

Which is VERY DANGEROUS (but I've told you,
so I'm off the hook).



Manipulating files

cat: concatenate ﬁlesj sends files or Standard-IN
to Standard-OUT.

hC you want tlnc concatenatec ﬁles N ano’tlncr ﬁlc
— you have to reclirect t]ﬁc output From Stanclarcl—~
OUT to the File.




Manipulating files

cat: Since it clumps the entire file contents to the
screen

—we can use it to “Print out” or ”tﬂPC out” a file.

_



Manipulating files

Another Unix Philosophy Issue —
use of side effects.

We Aon’t need another commancl to Print or ’tgj)e
the contents of a file to the screen as it is a side
etfect of the cat command and the Standard-

QUT oPeration of commands.

So feature it!
There is no “Print” command, it is un-needed (ean
and mean, emPhasiS on MEe3an. The sooner you begin to think like

this the sooner you will be able to use Unix.).



Manipulating files

cat: make one file out of ﬁlel, file2 and ﬁleﬁ and
call it a”together.

cat filel file2 file3 > alltogether

This command (does not need input redirection,
excel:)tion to regular rule that inl:)ut only comes
from Standard IN — but it will also take input from
Standard IN) takes files file1, file2, and & and

Puts them into file a”together.




Manipulating fles

OK, what does this do?

2cat > myfile




Manipulating files
OK, what does this do?

2cat > myfile

(Put on your Unix thinking caP)




Manipulating files
OK, what does this do?
cat > myfile
(Put on your Unix thinking caP)

It takes Standard-IN (t]’we kegboarcb and Puts it
into the file mgﬁle.




Loo‘dng at files
OK, what does this do?
cat > myfile

How does one get it to stoP?
i.e. how do you let it know you are done entering

stug’:’
Enter “*d” or “*2”, where “*” is the control (ctr])
|<<39 aﬂcl you holcl it ClOWﬂ ancl tlﬁen press the d or
Z.




Notice the logic associated with the inPut, output,
and use of the command.

This type of thinking, or (i) logic) permeates Unix.

. _—



When you cata long file it flies bg on the screen
(anc:Ig ot the toP) .

On newer GUls there are scroll bars and you can
scroll up and down.

On the older interactive terminals the text

ciisappeared ot the tol:).

Notgpod.



ASiCJC:

UUOC - "Useless Use of cat”
cat filename | command argl arg2 argn
But “better” to use redirection (common)

command argl arg2 argn < filename

Uncommon, but lcgal and works

<filename command argl arg2 argn



From the Jargon File (%lossarg of UNIX comPuter
S

ang)

CAT
To spew an entire ﬁle to the screen or some other
outPut sink without pause (sgn. blast).

]59 extension, to cluml:) Iarge amounts of data at
an unPreParecJ target or with no intention of
browsing it carcncu”g.

Usage: considered siny. Rare outside Unix sites.
See also clcl, Bl




Among Unix fans, cat(l) is considered an
excellent example of user-interface df:signJ
because it delivers the file contents without such
verbosity as sl:)acin or headers between the files,
and Eecause it does not reatiire the flles to

consist of lines of text, but works with any sort of
data.



Amon% Unix critics, cat(l) is considered the
canonica example of bad user-interface clesign,
because of its Wocﬂcully unobvious name.

It is far more often used to blast a single file to
standard outl:)ut than to concatenate two or more
files. The name cat for the former oPeration isjust

as unintuitive as, say, LISF's cdr.



UUOC - "Useless Use of cat”

"The purpose of cat is to concatenate (or
catenate) files.

fitis onlg one ﬁlcj concatenating it with nothing
at all is a waste of time, and costs you a Process.”

This is also referred to as "Cat abuse."



This Problem was fixed 59 another Unix program
that takes Standard IN and puts it to Stanfarcﬂ
OUT a screenful at a time. (has to know about

screens=hardware, a sub-optimal situation).

(This way, following the Unix Philosoph . the cat
program could be%can and mean. It did not have

to ﬁgure out if it was going to the screen, how big
it was, etc., itjus’c sends stuff to Standard OUT)



Sowe Pil:)c-: t]ﬁe outPut into ano‘chcr Program that
handles the screen clisplay.

This program is called more.

cat myfile | more

The program more uts up a screens worth of
text and then waits E)r ou to tell it to continue
(using, the space bar foranew Dage worth and
<CR> for a new lines worth of the file. ~z to quit
more.)




Sowe Pil:)c-: t]ﬁe outPut into ano‘chcr Program that
handles the screen clisplay.

This program is called more.

cat myfile | more

The program more has to know about the

screen/hardware. But the Unix c:omman& cat is
stanclarcl.



Looking at files
more can also be used Airectlg

more myfile

more < myfile

(more was written outside the Unix club and
borrowed bg Unix, so it does not 5trict|9 follow
Unix Philosophg.)



Loo‘dng at files

less: same as more but a”ows Forwarci and

backward Paging.

(iIn OSX, more is aliased to 1less because less
is more with additional features.)

(We will discuss aliases |ater.)



UNIX is a four letter word

"Unix 1s user Frienc”g —

lt'sjust Pickg about who it's friends are...”

I —- Unknown, seen in SIgs around the world I



Manipulating files

paste:
concatenate files with each file a new column; (when

used on a single ﬁle, it dumps the entire file contents to the screen).
g P

(cat 5tic‘<s the ﬁles togcther one agter the other
— sec]uen‘cia”y — to Standard-OUT.

paste puts them together a line at a time to
Standard-OUT.
Each line N of the outPut file from Paste is made
up of the lines N of the M inl:)ut files.)



Loo‘dng at files

head —nX
head —X
Prints the first X number of lines to the screen;
defaultis 10 lines if -n is not speciﬁecl.

tail —nX
tail —X
Prin’ts the last X number of lines to the screen:
default is 10 lines if -n is not speciﬁecl.

(don’t need the n)



Piping and Redirect

lnPut and outEut on the command |ine are
controlled ]39 the |, >, <, and !ngbols.

| PiPe function ; sends the output from
command on left side as inPut to the command

on the right side.

(We have seen tI’ICSC actions alreaclg.)



PiPing and Redirect

Example Pil:)e

3 1ls | head -5
29-sadvfl
29-sadvf?
2Zmeas.sh.out.txt
3132 .dat
3lall32new.trk




Pil:)ing and Redirect
“>? redirects standard output (screen) to a
speciﬁc file®

ls | head -5 > directory.list

more directory.list
29-sadvfl
29-sadvf?2
2meas.sh.out.txt
3132.dat
3lall32new.trk

e In tcsh, this will not overwrite (clobber) a Pre-existingﬁle with the same
name — it will warn you.
e Inthe bash she”, the > overwrites (clobbers) any Pre~existing file with no

wamingl



Piping and Redirect

> (csh) or>| (bash): redirects standard outPut
(screen outpuﬂ to a sPcciﬁc file and overwrites
(clobber) the file it it alreaclg exists *

ls | head —n5 >| directory.list
more directory.list

29-sadvfl

29-sadvf2

2meas.sh.out.txt

3132.dat

3lall32new.trk

*make sure you use the correct one — else you will get files named “1” or “|71

Use the commancl “set —oO noclobber” n bash to turn noclobber on. To turn noclobber
off use “set +o noclobber”.



Piping and Redirect

>> . redirects and concatenates standard output
(screen outPut) to the cncl 01(: a spcciﬁc

(existing) file
ls | head -n2 >! directory.list
ls | tail -n2 >> directory.list
more directory.list

[29—sadvflw
29-sadvf2 |

zonda.dat
zZ.tmp



Pil:)ing and Redirect

<. redirects input from Standard inPut to the file
on riglﬂ’c of the less-than sign to be used as
inPut to command on the left

head —mnl < sumal.hrdpicks
51995 31410273254 30870 958490



Copging fles & directories

Cp:
COPH ﬁlCS

Cp —I:

copy directory and all files & subdirectories

within it (recursive copy) | |




Copging fles & directories

cp |filel ESCI7205/homework

Makes a copy with a new name — “Hwi” in the
olirectorg “ESCI7205/homework”

cp filel ESCI7205/homework@

Makes a copy with the same name (filen) which is
speciﬁecl bﬂ the dot “.” (Periocb to save tgping

in the new clirectorg.



Somejargon

% cp[fileﬂ[ESCI7205/homework/J

\ w*

lnPut file referred to as “source”

Output file referred to as “destination” or

I &Ea rget” l



Moving fles & directories
mv: move files or directories

mv filel file2 ESCI7205/HW/.

Moves @ and file2 to new clirectorg (relative)
ESCI7205/HW with same names (indicated bﬂ
the «.”).

Move differs from COFH in that it removes the
original ﬁlej you on C}(j have 1 copy of it when
one.




Moving fles & directories

mv: move fles or directories

mv (filel| ESCI7205/HW/HW1
mv file2 | ESCI7205/HW/HW2
hC you want to change the names w]’wen you move

them, you have to SPCC@ each new file
name (do them one at a time)




Renaming files & directories
(9ou shoulcl have been ab eto ﬁgure this out after the last two slicles)

Uses a side-effect of move!l!

mv filel HW1
mv file2 HW2

There is NO RENAME command.

(We consistently see this kind of inconsistent
%l]logic in Unix.)



Linkingﬁlcs & directories

ln —s.

creates a sgmbolic link between two files.

This makes the file show up somewhere (the
target, can be a new name in the same clirectorg
or the same name in another directory), but the

file rca”g onlg exists in the origina Place.

(equivalent to a file alias in OSX or shortcut in
Windows) .



Tf'\lj rcading tl‘)é man Pagc —

LN(1) BSD General Commands Manual LN(1)
NAME

link, 1n -- make links
SYNOPSIS

ln [-Ffhinsv] source file [target file]

ln [-Ffhinsv] source file ... target dir

link source file target file

DESCRIPTION

The 1ln utility creates a new directory entry (linked file)
which has the same modes as the original file. It is useful for
maintaining multiple copies of a file in many places at once
without using up storage for the "~ "copies''; instead, a link
" “points to the original copy. There are two types of links;
hard links and symbolic links. How a link "~ "points'' to a file

is one of the differences between a hard and symbolic link.



INKiN cCS IFCCTtOorics
Linking fles & directori

Two kinds of link - sgmbolic and hard. Only root
can make lﬁarcl lin|<s SO don’t worry about them.

In —s J_n} [inlink}

“real” /actual file

linked file

'''' L'Jlull_lluvvug\_lllh R s gulllu
Date Modified T Size Kind
Today, 10:10 PM 4 KB Alias

—

»  inlink



Linking fles & directories

Doing an ls command in the directorg with the
alias Procluces the Fo”owing

ls -1 in*
—rw-r--r—--@ 1 smalley staff 69 Apr 26 2010 in
wxr—xr—x 1l smalley staff 2 Sep 2 22:10[inlink -> in]

The leacling > (the letter l, not the nubmer1) in
the Iong ls outl:)ut says the ﬁle/ﬁlename in that line
is a link.

It shows which file it is linked to.



Linkingﬁlcs & directories

This allows us to “have” the file in more than one
Place.

We can tlﬁerfncorc access it locaug icrom t]’]e
Airectory where itis a sgmbolic link.



Introduction to wildcards.

Wildcards are essential when

dealing with almost angthing

in terms of text Processin .

(Looking For/l\/\anaging files from

the command line is text Drocessing.) "

Theg are a subset of regular expressions, an

essential (.e. Powemcul - esoteric and difficulp)
Unix feature.




Wildcards

wildcards allow you to match multiple instances of
characters/ numbers in file or clirectorg names

Theg can be used in combination with almost all
Unix commands

Wildcards are essential when clealing with large
amounts of geophgsical data



Introduction to wildcards.
Examl:)le

S? | want to find all the files in the Working
irectorg that bcgin with the letter “a”.

(lowc—:r case onlg since Unix is case sensitive.)



Start out with the 1s command

How do we spechcg we want all combinations of all
characters Fo”owing the “a”?
We use a wildcard.

1ls ax*

The asterisk “*” wildcard means match a string
with any number of any character (includin g
none, so will match a file “a”).




Try it -~

> 1ls ax*
a.out antex.sh
antarctic sun panorama 3x.ail atantest.f

antarctic sun panorama.l25.jpg awk
antarctic sun panorama.25.jpg az_map
antarctic sun panorama.ail az_map.ps
antarctic sun panorama.jpg

adelitst:

aadeli.ini adelitst.sh jessail pessai
ADELI.MESSAGES eessai kcnusc.pal PLOT1
ADELT .MINMAX iessail oessal tempi
arc2gmtstuff:

arcgmt..README arcgmt.tar arcgmt ai arcgmt av
>

Probablg not what you wanted though — it lists
rting with “a” and then goes recursive

, ,




Try it —--
> 1ls —d a*
a.out antex.sh
antarctic sun panorama 3x.ail atantest.f
antarctic sun panorama.l25.jpg awk
antarctic sun panorama.25.jpg az_map
antarctic sun panorama.ai az_map.ps

antarctic sun panorama. jpg
>

f:lag —d says clo not go recursivelg through a”
directories (that start w/ “a’

LJEKi!TEBF\FXBE?iiXD'ﬁE?JFE:tLﬁESCNJt.




(As Part O1C the reg;ular ex!:)ression Feature O]C
Unix) wildcards can be used in combination with
almost all Unix commands.

. _—



Wildcards

“%” _ asterisk - matches zero or more characters
or numbers.

Combining/multiple use of wildcards.
P

Find all files in local subclirectorg SEIS that begin
with the letter “£” and also have the string
« BHZ.” in their file name.

ls SEIS/f*.BHZ.*
SEIS/filt.HIA.BHZ.SAC SEIS/filt.WMQ.BHZ.SAC



“?7 — question mark - matches a single character
or number.

Find all files in local subclirectorg SEIS that have
the name “HIA.BH’ Plus some single letter

(the ?) Plus a “.” and then Plus angtﬁing (the *).

ls SEIS/HIA.BH?.*
SEIS/HIA.BHE.SAC SEIS/HIA.BHN.SAC
SEIS/HIA.BHZ.SAC



Wildcards

“I 1°~- brackets - used to specify a set or ran%e
omc c]*waracters or numbers rather than a” Possib e
characters or numbers.

Find all files in local subclirectorg SEIS that have
the name “HIA.BH’ Plus one ot E. Nor Z (the

« »

stutf in brackets) Plus a“.” and then Plus
angthing (the *).

ls SEIS/HIA.BH[E,N,Z].*
SEIS/HIA.BHE.SAC SEIS/HIA.BHZ.SAC
SEIS/HIA.BHN.SAC



Wildcards

“I 1°~- brackets - used to specify a set or ran%e
omc c]*waracters or numbers rather than a” Possib e
characters or numbers.

Find all files in local subclirectorg SEIS that have
the name “HIA.BH’ Plus one ot E. Nor Z (the

« »

stutf in brackets) Plus a“.” and then Plus
angthing (the *).

ls SEIS/HIA.BH[ENZ].*
SEIS/HIA.BHE.SAC SEIS/HIA.BHZ.SAC
SEIS/HIA.BHN.SAC



Wildcards

Find all files in all local subdirectories (the first *)
that have the string “HIA” in the name Plus
anuthinz (the second * ) Plus the characters

“1 9u8 ? Pms a sing|e character in the range O-9
then Plus angﬂﬁing (tl*xe third and last *)

3 1ls */HIA*198[0-9]*

795/HIA.BHZ.D.1988.041:07.18.30
799/HIA.BHZ.D.1988:14:35:27.00
812/HIA.BHZ.D.1988:03:43:49.00
813/HIA.BHZ.D.1988.362:13.58.59
814/HIA.BHZ.D.1989.041:17.07.43

O O 0O 0O



Some random stutf
Control-characters (CTRL~Character5)

ctrl-s Freczes tlﬁe screen ancJ stoPs any cﬂisplag
on the screen from continuin (ec]uivalent to a
no~scro” keg} (sometimes takes a moment to

work)

ctrl-q un-freezes the screen and lets screen

display



Some random stutf
Control-characters (CTRL%haracters)
continue ctrl-c interrul:)ts a running program

ctrl-\ same as ctrl-c but stronger (used
when terminal cloesn't resPoncﬂ)



Some random stutt
Control-characters (CTRL-characters)

ctrl-z suspencis a running, program (use the Fg
command to continue the Program}

ctrl-h deletes last character tgpcd
ctrl-w deletes last word tgl:)ed

ctrl-u deletes lastline typed



Some random stuff
Control-characters (CTRL~character5)

ctrl-r redraws last line tgpecl

ctrl-dends text input for many UNIEX programs,
inclucling mail and write.

(ht’cp: Vo web.cecs.de.ecl u/ ~rootd/catdoc/ guicle/ TheGuide_38.html)



Some random stuff

E\/ergthing “looks like” a file to UNIX.

T —



Some random stuff

E\/ergthing “looks like” a file to UNIX.

What does this mean?




What we have seen so far

Ay Sy Sy Sy Sy Sy Ay Sy Sy Ay Ay Sy Ay Ay Ay Sy Ay Ay Sy sy Ay Ay Sy sy

Commands

cd
pwd
1ls
mkdir
rmdir
rm
more
less
cat
paste
head
tail




See this link for a list and description of many
Unix commands

http: // Pcsplace.com /tech-list/ultimate-list-of-linux-and-unix-commands/




What we have seen so far
" Redirection
Pipes
Switches

Some sPecial characters (= \ . ..)

Wildcards (* ?)




