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Topic 1: Introduction to Unix
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Operating System

Software that sits between user(s) +
hardware
Objective

* Allow users to use computing systems
without much hassle

e Efficient & secure use of the hardware

Continual Resource Management
 Central Processing Units (CPUs)
e Short-term, volatile, main memory

e Secondary or long term memory including
disks, flash memories.

 I/O devices including Network Interface
Cards - NICs

File System

e Long-term storage and management of files
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Unix OS

First version by Ken Thompson -- late 60’s
at Bell Laboratories (mostly assembly).

Early 70’s the system was re-written in C
by Brian Kernighan and Dennis Ritchie.

Many changes since that time:
e 1. Major revision by UC-Berkeley (in the
80’s)
* 2. Redevelopment for SPARC procs-SUN
Microsystems (90’s)

¢ 3. Release of Linux and ongoing
development (9o’s & 00’s)

Unix/Linux (in various versions/ releases)
are now used not only in servers but also
in workstations, PCs, tablets,
smartphones.

If you do not have it on your own machine,
. 3
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How to Obtain Linux/Unix

Virtualization: from the OS of your
choice, install Linux using a

virtualization tool (e.g., Virtual Box or
VM Player)

Dual Boot: chop a portion of your disk
(possibly with gparted) and install
Linux on the second partition (while
maintaining your initial installation).

The h@ck3r Way: erase everything you
have on your machine and install Linux.
Then, proceed to re-install any other
OS you may want with Linux using
Virtual Box or VM Player.



Yy

Fundamental Characteristics
of Unix

Supports multiple users simultaneously
Multi-tasking, concurrent processes,
time-sharing
Security mechanisms
Networking support
Monolithic structure:

e 1. Kernel

e 2. Shells (c, bash, bourne, korn, t, etc.)

e 3. System Programs (compilers, editors,
command-line tools, etc.

System Calls allow interaction with
kernel services in terms of C functions.
Scripting capabilities: one can
“program’ the shell.



System Calls'and L|brary /

tines

System Calls allow interaction with kernel
services in terms of C functions.

library call:

nread = fread(inputbuf, OBJSIZE,
numberobijs, fileptr);

low-level system call:
nread = read(filedes, inputbuf, BUFSIZE);

USER SPACE
.
Program
Code
_ _ ) i }
Library Routine —
- .
[ fread() |
----H-"'ﬂ-—h_____#“
" read
(user code)
read
KERNEL SPACE (kernel code)
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Hierarchical Logical Structure

//\\\

bin home| | dev | | var | | usr || tmp

-

Jim | [john| |mary| | tmp | |spool||local| | bin

* Root directory (/)

¢ Current directory (.)

¢ Parent directory (..)

¢ Absolute and relative paths
+ Files and Links

¢ Devices



User ACCOW
Wme (userid) and pa

+ Asshell Is available as soon as the user Is
authenticated

¢ User groups

* (Initial) Working directory (aka home directory)

mema@bowser's password:
Linux bowser 2.6.24-23-generic #1 SMP Mon Jan 26
00:13:11 UTC 2009 i686

The programs included with the Ubuntu system are
free software;

the exact distribution terms for each program are
described in the

individual files in /usr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to
the extent permitted by
applicable law.

To access official Ubuntu documentation, please
visit:

http://help.ubuntu.com/

Last login: Mon Jan 7 01:25:54 2008
mema@bowser:~$ pwd 8

hAarmo/rmorn




Basic Unix Commands

man Display manual page

B Listing of the current directory
pwd  Print working directory

cd Change current directory to
mkdir Create a new directory

rmdir Remove an existing directory

cp Copy a file/directory

mv Move a file/directory

rm Remove a file/directory

cat Display the contents of a file
lpr Print a file

VI tty text editor



The “man” command g
PWD(1)

PWD(1)

NAME
pwd - print name of current/working directory

SYNOPSIS
owd [OPTION]

DESCRIPTION
Print the full filename of the current working
directory.

--help display this help and exit

--version
output version information and exit

NOTE: your shell may have its own version of
pwd, which usually supersedes the version described
here. Please refer to your shell's documentation for
details about the options it supports.
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man (-k)
f All lines tha tain

_ the word “manual”
linux02:/home/users/mema>man -k manual

apropos (1) - search the manual page names and descriptions
catman (8) - create or update the pre-formatted manual page:
cddb-slave2-properties (1) - manual page for Gnome cddb-slave2-|
ecj (1) - manual page for eclipse JDT Compiler

ecj-gcj (1) - manual page for eclipse JDT Compiler
esdcompat (1) - manual page for pulseaudio esd wrapper 0.9.5

gnome-volume-control (1) - manual page for Ghome gnome-volun
grub-reboot (8) - manual page for grub-reboot 0.01
gstreamer-properties (1) - manual page for Gnome gstreamer-prop:

man (1) - an interface to the on-line reference manuals
manconv (1) - convert manual page from one encoding to an
mandb (8) - create or update the manual page index caches
manpath (1) - determine search path for manual pages
missing (7) - missing manual pages

pulseaudio (1) - manual page for pulseaudio 0.9.5

readahead-list (8) - manual page for readahead-list: 0.20050517.0
readahead-watch (8) - manual page for readahead-watch: 0.20050

vumeter (1) - manual page for Gnome Volume Meter 2.1.0
w3mman (1) - an interface to the on-line reference manuals |
whatis (1) - display manual page descriptions

whereis (1) - locate the binary, source, and manual page files

xman (1) - Manual page display program for the X Windov
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mema@bowser>ls ‘Command “Is” (-a, -l, -
directl direct2 dire uote -
mema@bowser>ls -213\q\ - 5

. .. .bashrc directl direct2 direct3 quotes
mema@bowser>ls -al

total 32

drwxr-xr-x 5 mema dep 4096 Feb 27 16:37 .
drwxr-xr-x 5 mema dep 4096 Feb 27 14:36 ..
=Tw-r--r-- 1 mema dep 11 Feb 27 16:37 .bashrc
dr-------- 2 mema dep 4096 Feb 27 16:08 directl
dr-x------ 2 mema dep 4096 Feb 27 16:08 direct2
d-wX------ 2 mema dep 4096 Feb 27 16:08 direct3
-rw-r--r-- 1 mema dep 23 Feb 27 16:09 quotes
mema@bowser=>ls -alr

total 32

-rw-r--r-- 1 mema dep 23 Feb 27 16:09 quotes
d-wx------ 2 mema dep 4096 Feb 27 16:08 direct3
dr-x------ 2 mema dep 4096 Feb 27 16:08 direct2
dr-------- 2 mema dep 4096 Feb 27 16:08 directl
-rw-r--r-- 1 mema dep 11 Feb 27 16:37 .bashrc
drwxr-xr-x 5 mema dep 4096 Feb 27 14:36 ..
drwxr-xr-x 5 mema dep 4096 Feb 27 16:37 .
mema@bowser>

1y
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When the shell starts

File that is interpreted when the shell
starts:

e bash: .bashrc

e csh: .cshre
e tcsh: .teshre

13



Access rights
* Every file/catalog belongs to the

user that has created it

* Every user belongs to at least
one group

= Users, postgrads, dep,
undergrads...
* Every file 1s described with 10
bits
®- WX r-X r-X
user group others
¢ 15t bit Is either d (directory) or
> (file)
* Three groups of bits
(read/write/execute)

14



Permission rules /
— -

-t
/I{permissions of a file are the first line of

defense in the security of a Unix system.

File Access Modes

Read: Grants the calpability toread, i.e., view
the contents of the file.

Write: Grants the capability to modity, or
remove the contents of the file.

Execute: User with execute permissions can
run a file as a program.

Directory Access Modes

Read: Access to a directory means that the user
can read the contents. The user can look at
the filenames inside the directory.

Write: Access means that the user can add or
delete files from the directory.

Execute: Executing a directory doesn't really
make sense, so think of this as a traverse
permission.

A user must have execute access to
the bin directory in order to execute the Is or
the cd command.
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Permission rules

File Directory
Read or Copy a |Read the contents of
r : .
file the directory
Change or Add or delete

entries (file) In

delete a file :
directory

Reference or move
D eeclible. 282 v od)
. - the directory
file _ _
(without seeing
names of other files)

16



s1.-0 | Command “Is” (-d, -R, -t)

total 40
drwx------ 4 spro users 4096 Jan 27 13:20 .
drwxr-xr-x 7 root root 4096 Jan 27 12:10 ..
“IW------- 1 spro users 2232 Jan 27 17:40 .bash_history
-rW-r--r-- 1 spro users 24 Jan 27 12:10 .bash_logout
-IW-r--r-- 1 spro users 191 Jan 27 12:10 .bash_profile
-IW-Ir--r-- 1 spro users 134 Jan 27 12:24 .bashrc
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin
“IW-Ir--I-- 1 spro users 820 Jan 27 12:10 .emacs
-IrW-r--r-- 1 spro users 3511 Jan 27 12:10 .screenrc
$ 1s -al bin
total 8
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 .
drwx------ 4 spro users 4096 Jan 27 13:20 ..
$ 1s -ald bin Moévo yia tov kotdioyo (-d)
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin
$.15 Ak . Avodpopikn ektomeon vrokatoAdyov (-R)
.bash_history .bash_profile bin .screenrc
.bash_logout  .bashrc .emacs
./bin:

$1s -alt « Tofwounon pe Baon terevtaio petoforn (-t)
total 40

—ry------- 1 spro users 2232 Jan 27 17:40 .bash_history
drwx------ 4 spro users 4096 Jan 27 13:20 .

drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin
~IW-r--r-- 1 spro users 134 Jan 27 12:24 .bashrc
drwxr-xr-x 7 root root 4096 Jan 27 12:10 ..

~IW-r--r-- 1 spro users 24 Jan 27 12:10 .bash_logout
“IW-r--r-- 1 spro users 191 Jan 27 12:10 .bash_profile
“IW-r--r-- 1 spro users 820 Jan 27 12:10 .emacs
-rW-r--r-- 1 spro users 3511 Jan 27 12:10 .screenrc

$



$ pud Commands: pwd, cd,

/home/spro . .

A mkdir, rmdir
.bash_history .bash_profile ! -
.bash_logout .bashrc .emacs

$ mkdir subdir
$ 1s -1F <«—

‘E&tpa cuufola 6to téA0C ovopatog (-F)

total 8
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin/
drwxr-xr-x 2 spro users 4096 Jan 27 22:14 subdir/
$ cd subdir
$ 1s -al
total 8
drwxr-xr-x 2 spro users 4096 Jan 27 22:14 .
drwx------ 5 spro users 4096 Jan 27 22:14 ..
$ de M r r 4
OVOTLATL TPEYOVTOC KOTOAOYOL
/home/spro/subdir PEX S v
$ cd ..
$ 1s -aR
.bash_history .bash_profile bin .Screenrc
.bash_logout .bashrc .emacs subdir
./bin:
./subdir:

$ rmdir subdir

$ 1ls subdir
ls: subdir: No such file or directory
$

rmdir -r (01 yio KataAdyoug)

18



$ 1s -a EVTO)Lég Cp ('i,_'r), myv ('i), rm (_i1 -1, _f)

.bash_history .bash_profile bin .screenrc
.. .bash_logout .bashrc .emacs
$ cp .bash_profile newfile
$ 1s -a
.bash_history .bash_profile bin newfile
.. .bash_logout .bashrc .emacs .screenrc
$ mv newfile anotherfile
$ 1s -a
anotherfile .bash_logout .bashrc .emacs
.bash_history .bash_profile bin .Screenrc

$ cp -i .bashrc anotherfile «——
cp: overwrite ‘anotherfile’? n

$ cp /bin/true

$ mkdir direct

$ cp /bin/false direct

$ mv -i true direct/false «—— Ay Dﬂ;(’xpxgl, SRLBSBG{O)GT] (-|)
mv: overwrite ‘direct/false’? y

$ cp -r direct directory «—— AVOOPOUIKT] QVTILYPOQT (-r)

$ mv anotherfile directory

$ 1s -aR

Av vrtapyet, emPePaioon (-1)

.bash_history .bash_profile bin directory .screenrc
.bash_logout .bashrc direct .emacs

./bin:

./direct:
false

./directory:
anotherfile false
$ rm directory/anotherfile
$ rm -r direct «—— Avadpoutkn storypon (-r)
$ rm -ri directory
rm: descend into directory ‘directory’? y
rm: remove ‘directory/false’? y
rm: remove directory ‘directory’? y

$ 1s -a
.bash_history .bash_profile bin .8creenrc
.bash_logout .bashrc .emacs

rm -f (droypagn yopic epdToN)

19



> e
Commands: cp (-i, -r), mv(-i), rm (-i -r, -f)

“-1”: interactive mode (asks before an
action can be taken)

“-r” option for directories in cp and rm
commands

“-f”: force option (in removing
files/directories)

“rm —f” is less powerful than “rm -i”

20



Ti ' for
creating ASCI| files

+ vi/vim filename: edit the content of
the file with name <filename>

+Two modes of operation: input and
edit

*Move from Input to edit with ESC
+*Move from edit to input mode by

€629

pressing “1
+ www.yolinux.com/TUTORIALS/LIn
uxTutorial Advanced vi.html
¢ emacs, pico, ed, gedit, xemacs, etc

¢ Usage Instructions in book
(Kernighan & Pike) and on Web

21



$ cat .bashrc EVTO}\,éC; cat (-n),
# .bashrc |pr (_P)

# User specific aliases and functions

# Source global definitions
if [ -f /etc/bashrc ]; then

/etc/bashrc
fi
PS1="¢§
$ cat -n .bashrc “— Epgpdvice kon apdpovg ypoupmv (-n)
1 # .bashrc
2
3 # User specific aliases and functions
4
5 # Source global definitions
6 if [ -f /etc/bashrc ]; then
7 /etc/bashrc
8 fi
9
10 PS1="$ °

$ 1lpr /etc/passwd
$ lpr -h -Plexmark ../../etc/group
$

22



processing ASCII files

chmod Change access rights for file/directory

more
grep
WC
sort
touch
In
cut
cmp

diff
head
tail

Page-by-page display of file contents
Search for a specific symbol pattern in a
file

Lexical statistics for files

Sort the lines of a text file

Change the timestamp or create a file
Create link

Display portions of lines from a files

Compare two files
Display differences between two files

Display top-k lines of a file

Display bottom-k lines of a file.

23



EvtoAn chw
-

mema@bowser>cp .cshrc tmpfile

mema@bowser>ls -|

total 4

-FWX------ 1 mema dep 751 Feb 17 11:09 tmpfile*
mema@bowser>chmod 0744 tmpfile
mema@bowser>|s -I

total 4

-rwxr--r-- 1 mema dep 1751 Feb 17 11:09 tmpfile*

: Aopaipeoe avayvoon amd
mema@bowser>chmod o-r tmpfile D;%M‘jmoug -

mema@bowser>chmod g+wx tmpfil

mema@bowser>ls -It e
EKTEAEGT) GE opAd

total 4

-rwXrwx--- 1 mema dep 1751 Feb 17 11:09 tmpfile*

mema@bowser>chmod u-wx,g+rx,o+r tmpfile

mema@bowser>|s -I

total 4

-r--rwxr-- 1 mema dep 1751 Feb 17 11:09 tmpfile*

mema@bowser> rm tmpfile

rm: remove write-protected tmpfile’ (yes/no)? Y

mema@bowser> rm tmpfile

24



 Eviohn chmbehR)

mema@bowser>ls dirl/

dirl:

filel.txt file2.txt

mema@bowser>cp -r dirl dir2

mema@bowser>ls -l dir2

total 4

-rw-r--r-- 1mema dep 16 Feb 17 11:38 filel.txt
-rw-r--r-- 1mema dep 16 Feb 17 11:38 file2.txt
mema@bowser>chmod -R 750 dir2| oyqsp0pca otov
mema@bowser>Is -IRF dir2 xoréhoyo (-R)
dir2:

total 4

-rwxr-x--- 1mema dep 16 Feb 17 11:38 filel.txt?
-rwxr-x--- 1mema dep 16 Feb 17 11:38 file2.txt?
mema@bowser>

25
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Alkalwpoto

Tt Stk pato (Permissions) amottovvTon Yo va
UTOPEL Vo OLoppapEL Eval apyEio;

T dtkonpoTo aronToHVTOL Yo VoL UTTOPEL va
ekteheoOel emtoymg n evroin “Is dir”;

XPpeltalovtal TEPIGCOTEPO OUKUIMULATO OV 1] EVTOAN
etvou n “Is -l dir”;

26



mema@bowser>|s -I

total 16 -
drw=—- 2 mema dep 4096 Feb 27 16:08 direct]
dr-x------ 2 mema dep 4096 Feb 27 16:08 direct2
d-wx------ 2 mema dep 4096 Feb 27 16:08 direct3
-rw-r--r-- 1 mema dep 23 Feb 27 16:09 quotes
mema@bowser>cp quotes quotes.noRead
mema@bowser>chmod 0300 quotes.noRead
mema@bowser>cp quotes quotes.noWrite
mema@bowser>chmod 0500 quotes.noWrite
mema@bowser>cp quotes quotes.noExecute
mema@bowser>chmod 0600 quotes.noExecute

mema@bowser>ls -It

total 28

-FW------- 1 mema dep 23 Feb 27 16:10 quotes.noExecute
-r-x------ 1 mema dep 23 Feb 27 16:10 quotes.noWrite
--WX------ 1 mema dep 23 Feb 27 16:10 quotes.noRead

-rw-r--r-- 1 mema dep 23 Feb 27 16:09 quotes
d-wx------ 2 mema dep 4096 Feb 27 16:08 direct3
dr-x------ 2 mema dep 4096 Feb 27 16:08 direct2
drw------- 2 mema dep 4096 Feb 27 16:08 directl
mema@bowser>rm quotes.noExecute
mema@bowser>rm quotes.noRead

27



e 20av OWNer, utopa.4~
L Ao

y

mema@bowser>rm quotes.noWrite \

rm: remove write-protected regular file ‘quotes.noWrite'? n
mema@bowser>|s -I

total 20

drw------- 2 mema dep 4096 Feb 27 16:08 directl
dr-x------ 2 mema dep 4096 Feb 27 16:08 direct2
d-wX------ 2 mema dep 4096 Feb 27 16:08 direct3
-rw-r--r-- 1 mema dep 23 Feb 27 16:09 quotes
-r-x------ 1 mema dep 23 Feb 27 16:10 quotes.noWrite
mema@bowser>|s directl
mema@bowser>ls -l directl
total O

mema@bowser>|s direct2
mema@bowser>ls - direct2
total 0 ‘ Agv £yel SIKoUmLOL OVAYVOONC
mema@bowser>|s direc

Is: cannot open directory 'direct3': Permission denied
mema@bowser>ls - direct3

Is: cannot open directory 'direct3': Permission denied
mema@bowser>

28



$ more /etc/passwd
root:x:0:0:root:/root:/bin/bash

bin:x:1:1:bin:/bin:/sbin/nologin Command “more”

daemon:x:2:2:daemon:/sbin:/sbin/nologin

adm:x:3:4:adm:/var/adm:/sbin/nologin
lp:x:4:7:1p:/var/spool/lpd:/sbin/nologin
sync:x:5:0:sync:/sbin:/bin/sync
shutdown:x:6:0:shutdown:/sbin:/sbin/shutdown
halt:x:7:0:halt:/sbin:/sbin/halt
mail:x:8:12:mail:/var/spool/mail:/sbin/nologin
news:x:9:13:news:/var/spool/news:
uucp:x:10:14:uucp:/var/spool/uucp:/sbin/nologin
operator:x:11:0:operator:/root:/sbin/nologin
games:x:12:100:games: /usr/games:/sbin/nologin
gopher:x:13:30:gopher:/var/gopher:/sbin/nologin
ftp:x:14:50:FTP User:/var/ftp:/sbin/nologin
nobody:x:99:99:Nobody:/:/sbin/nologin
mailnull:x:47:47::/var/spool/mqueue:/dev/null
rpm:x:37:37::/var/lib/rpm: /bin/bash

xfs:x:43:43:X Font Server:/etc/X11/fs:/bin/false
ntp:x:38:38::/etc/ntp:/sbin/nologin

rpc:x:32:32:Portmapper RPC user:/:/bin/false
rpcuser:x:29:29:RPC Service User:/var/lib/nfs:/sbin/nologin
--More--(74%)

o Auvatdtnreg
[Return] : Eygdvion uloc emmhéov ypapunc
[Space] : Eugdvion ulac emnAgov oeAidag
b : Eugdvion mponyoiuevng celdog
/(s) [Return] : Avalrtnon mpoc ta eunpdc Tng
cuuBolocelpdc (S)
! (c) [Return] : Extéleon tne eviohrc (c)
v : K\jon tou xewevoypdgou vi
: Enavdndn tne mponyoluevng evionc
h : Ileprypagr| TV BUVATOTATWY TNC more
q : 'E€odoc and tn more

29
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Command “less”

Similar to more:
return] - skip a line

space]| — get next page

b - display previous page

/<s> -- search for pattern s
l<c>[return] -- execute command c
h - help

q — exit from less

Used to offer more than more, hence
“less is more”... © now, on most
systems, is the same binary

30



$ grep 6000 /etc/login.defs «—— ['papuéc mov mepiéyovy 6000
UID_MAX 60000

GID_MAX 60000

$ grep -n rc .bashrc : :

1:# .bashrc Tonwoe # YPUHHNG

o:# Source global definitions

6:if [ -f /etc/bashrc ]; then

7: . /etc/bashrc

$ grep -i RoOt /etc/passwd < Ayvonoce kepoaioio-pikpa

root:x:0:0:root:/root:/bin/bash
operator:x:11:0:operator:/root:/sbin/nologin
$ grep -v ’#° /etc/hosts.allow <

ALL: 195.134.65. g :
ALL: 195.134.66. Oheg Tic ypappéc EKTOX
ALL: 195.134.67. oo 0GEC ToPLalovV

ALL: 195.134.68.
ALL: 195.134.69.

$ wc .bash_profile <« # I'pappéc, AEEELS, YoPaKTNPES
13 29 191 .bash_profile
$ wc -1 .bash_profile < Moéovo # ypoppwv

13 .bash_profile
$ wc -w .bash_profile
29 .bash_profile
$ wc -c .bash_profile
191 .bash_profile
$ wc —-cl .bash_profile
13 191 .bash_profile
$ 1s -al .bash_profile
~rW-r——r-- 1 spro users 191 Jan 27 12:10 .bash_pr

$

A

Movo # AéEewv

A

Movo # yapoaktpwv
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$ cat example.txt

john 32 london

jean 7 paris /4

marco 21 rome EVTO}\(“ Sort
anna 18 athens

antonio 58 madrid

peter 5 chicago

ahmet 27 ankara

luis 1 geneva

ji 41 peking

filip 18 brussels

$ sort example.txt < TOLEQIV(’)]JT]GH (OW(’X ’Yp(l}lplﬁ,
ahmet 27 ankara .

anna 18 athens GOH’KSUJSVO)

antonio 58 madrid

filip 18 brussels

jean 7 paris

ji 41 peking

john 32 london

luis 1 geneva

marco 21 rome

peter 5 chicago 4 ’

$ sort +1 example.txt < MS paon 2n cmiAn, ooy
anna 18 athens KELEVO

filip 18 brussels

luis 1 geneva >s0rt -k 2 example.txt
marco 21 rome

ahmet 27 ankara

john 32 london

ji 41 peking

antonio 58 madrid , ,

peter o chicago Me B(Km 211 GTTW%

jean 7 paris ApOuntikn (-n),

$ sort -r -n +1 example.txt*¥ Avti r

antonio 58 madrid VTIGTPO(PT]( )

J1 il peking >gort -r -n -k 2 example.txt
john 32 london

ahmet 27 ankara

marco 21 rome

filip 18 brussels

anna 18 athens

jean 7 paris

peter 5 chicago




/EVTOKS’QW

mema@bowser>touch empty.txt.

mema@bowser>1s -1a) Ay vrapye 1on, dAhace ypovo
total 4 Tpomonoinonc. AAMMG dnuovpynoe

drwxr-xr-x 2 mema dep 512 Feb 19 11:22 ./
drwxr-xr-x 4 mema dep 512 Feb 17 11:38 ../
-rw-r--r-- 1 mema dep 0 Feb 19 11:22 empty.txt
-rw-r--r-- 1 mema dep 16 Feb 17 11:30 filel.txt
-rw-r--r-- 1 mema dep 18 Feb 17 11:30 file2.txt
mema@bowser>In filel.txt hard-lnk | s,n06c sovsespioc
mema@bowser>ls -la
total 5

drwxr-xr-x 2 mema dep 512 Feb 19 11:25 ./
drwxr-xr-x 4 mema dep 512 Feb 17 11:38 ../
-rw-r--r-- 1 mema dep 0 Feb 19 11:22 empty.txt
-rw-r--r-- 2 mema dep 16 Feb 17 11:30 filel.txt
-rw-r--r-- 1 mema dep 18 Feb 17 11:30 file2.txt
-rw-r--r-- 2 mema dep 16 Feb 17 11:30 hard-link
mema@bowser>In -s /nome/mema/rev.txt symbolic-link
Zvpupfoikoc Zovdeopog (-S)
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mema@bowser>ls -la

total 6

drwxr-xr-x 2 mema dep 512 Feb 19 11:26 ./

drwxr-xr-x 4 mema dep 512 Feb 17 11:38 ../

-rw-r--r-- 1 mema dep 0 Feb 19 11:22 empty.txt

-rw-r--r-- 2 mema dep 16 Feb 17 11:30 filel.txt

-rw-r--r-- 1 mema dep 18 Feb 17 11:30 file2.txt

-rw-r--r-- 2 mema dep 16 Feb 17 11:30 hard-link

Irwxrwxrwx 1 mema dep 24 Feb 19 11:26 symbolic-link ->
/home/mema/rev.txt

mema@bowser>ls -F

empty.txt filel.txt file2.txt hard-link symbolic-link@

mema@bowser>rml1ard-link symbolic-link

Ag ofnvet ovte to filel.txt
ovte to /home/mema/rev.txt

34
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mema@bowser>ls -|

total 2

-rw-r--r-- 1mema dep 16 Feb 17 11:30 file2.txt
mema@bowser>In file2.txt hard-link
mema@bowser>ls -l

total 4

-rw-r--r-- 2mema dep 16.Feb 17 11:30 file2.txt
-rw-r--r-- 2mema dep 16 Feb 17 11:30 hard-link

mema@bowser>ls -i
'Ie2.txt ard-link+_ 1810 Inode

mema@bowser>rm file2.txt

mema@bowser>ls -l

total 2

-rw-r--r-- 1mema dep 16 Feb 17 11:30 hard-link
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ALKOL 20UV

2 KANpoi

2vuPoiikot

A€EIKTNG 6€ KOO

AVTLYpA®EL LOVOTTATL

OLpXSfO(newNam, samelnode) OLpXS{OU MONO

Aev epapuoleton e |[Epapuoleton o€
KOTOUAOYOLC KOTOAOYOLC
Metovouacia Metovouacio apytkon
apPyYKov apyeiov 0  |apyeiov “omdel” To
onulovpyel TpOPANUA [GHVOEGHO

e o AN\oYEC 6E GOVOEGHO

GUVOECLO 1N OPYIKO
apyelo ENPEACOVV
Kol To, 2

N APYLKO OPYELD
ennpedlovv Kot Ta 2

Apyeio ofnvetan
otav OAOI o1 ogikTeC
€ aVTO GPNoTOLYV

Aworypagpn AEN
ENMNPEACEL OPYIKO
aPYELD
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e

>KAnpot Ko ZupBoAkot
>UvOECOL

[16te umopovUE v ONUIOVPYNCOVUE EVaL
aPyEl0/GKANPO GUVOEGHO GE VOl APYEI0 TOV AVIKEL GE
GALOV 1O10KTNTN;

To apyeio/cKANPOC GVVOEGLOG TOL PTIAEALE, TOLOV
EYEL 1O10KTNTN;

ITote umopet 0 1010kTNTNG VoL GPNGEL TO GKANPO
GUVOEGLO TOV ONUOVPYNCULLE;

Av 0 1010KTNTNG GPNGEL TO OPYIKO apyelo TOTE GPNVEL
KOl O GKANPOS GUVOEGLLOG;
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Napadeyua

1" kronos: /home/users/spro/popoxls -1

total 8

—EWK—————— 1 spro
—IWH-WH—WX 1l spro
—-IWHL——T—— 1l spro

11 —-IWKL—-XI-X 1l spro

other
other
other
other

10 Oct
10 Gct
10 Qct
10 Oct

kronos: S home/users/spro/popo>cd ~adeli/popo
kronos: /home/users/Sadeli/popo>rm my 700
rm: my700 not removed: Permission denied
kronos: /home/users/adeli/popo>rm my733
rm: my733 not removed: Permission denied
kronos: /home/users/Sadeli/popo>rm my 744
rm: my744 not removed: Permission denied
kronos: /hone fusers/Sadeli/popo>rm my755
rm: my755 not removed: Permission denied _J

.7. kronos: /home/users/Sadeli/popo>rm
kronos: /home/users/Sadeli/popo>rm
kronos: /hone /fusers/adeli/popo>rm
kronos: /hone fusers/adeli /popo>rm
kronos: /home/users/adeli/poporls

total 0

kronos: /home/users/Sadeli/popo>rcd

my 700
my7T33
my 744
my755
-1

~3PT0

kronos: /hone fusers/spro/popo>ls -1

total B

—IWK—————— 1l spro
—IWEK-WE—WX 1l spro
—EWKE-——F—— 1 spro

—-FWHE-XT—-X 1l spro

other
other
other
other

kronos: /home/users/spro/popor
O adeli (emouevn oel.) PTIAYVEL GLVOEGLOVE GE apyEia
TOV SPro (mapamdve). Ilpémnel va ofocovv 6Aot o1 deikTeC
o€ 1 apyeio yia va draypapet ovtd. Ola koAd ov o adeli
£xel ‘X’ 6TOV ~Spro/popo Kot ‘W’ otov 01kd Tov. O spro
olaypdipet ue ‘wx’ oto ~adeli/popo.

~

Spopo

10 Oct
10 Oct
10 Oct
10 Oct

15
15
13
15

15
15
15
15

18:04 f£ile700*
18:04 £ile733#
18:04 f£ileT44*
18:04 £ile755*
[dtoxtTNC,

aAA OYL ‘W’
GTO KOTAAOYO

13:04 £ile700%*
13:04 £ile733%*
18:04 £ile744%*
18:04 £ile755%*
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* kronos: /home/users/adeli/popo>ls -1 ¢
total 0 O}\“a OK
kronosz: /home/users/adeli/popo>ln ~spro/popo/file700 my700
kronn:: /home/users/adeli/popo>ln ~3pro/popo/file733 my733
kronosz: /home/users/adeli/popo>ln ~spro/popo/file744 my744
kronos: /home/users/adeli/popo>ln ~3pro/popo/file755 my755
* kronos: /home/users/adeli/popo>ls -1

total &

- IWX—————— 2 other 10 Oct 15 18:04 my700%*

—IWE-WX-WX 2 other 10 Oct 15 18:04 my733*

—IWXL——I—— 2 other 10 Oct 15 18:04 my744%*

—IWXIL-XI-X 2 other 10 Oct 15 18:04 my755%*
* kronos: /home/users/adeli/popo>ls —-al

total 12

drw 2 adeli other 2l2 Oct 15 2007 .7

drwx 17 adeli other 1024 Oct 15 18:05 ..J7

—IWE—=—=—— Z 3pro other 10 Oct 15 18:04 my700%*

—IWE-WX-WX Z 3pro other 10 Oct 15 18:04 my733*

—IWXL——I—— Z 3pro other 10 Oct 15 18:04 my744%*

—IWXIL-XI-X Z 3pro other 10 Oct 15 18:04 my755%*

« kronos: /home/users/adeli/popo>chmod 0777
kronos: /home/users/adeli/popo>

Av évac ypnotmc AEN &yel otkaimpa eyypaenc oe Evay
KOTAAOYO, 0EV UOpEL va 6PN oEL Eva apyeio pEca otov
KOTAAOYO OKOLLOL KO OV Elvar 0 1010KTNTNG.
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EvtoAn cut (-f, -d)

[hermes 40] cat kokol
12:7chn:210727111]1 maria
13:7im: 2107221400 :panagiwta
[hermes 41] cut -fl1,3 -d':" kokol
12:2107271111
13:2107221400
14:2107277777
[hermes 42] cut -£2,4 -4d':" kokol
john:maria
Jim:panagiwta
antonico: 32
[hermez 43] |

-f (emAoyn otnA®V oL BEAOLLIE)

-d (d10y®P1oTIKO GTNADV — 0V dEV OPLOTEL
etvon To tab “\t”)

Av ouvaToTNnTEC TNC CUt dgVv Elvan emapKeig,
161€ YA®ooeg awk, perl, python, ruby...
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EvtoAec cmp, diff, head (-n), tail (-n)

cp .bashrc .bashrc.dupl AV 81é(P8p0W, Oa TI’)RCDVS

cmp .bashrc .bashrc.dupl r 14
rmp.bashrc.dupl F 10 GT]HSIO Sla(pop(xg
cmp examplel.txt example2.txt

examplel.txt example2.txt differ: char 140, line 5

$ diff examplel.txt example2.txt

B & H A

5ch
< antonio 58 madrid
> antonio 68 madrid

$ head /etc/group “X(Dp{g éplcua, np(b’[gg 10 'Yp(l“l,lég

root:x:0:root
bin:x:1:root,bin,daemon
daemon:x:2:root,bin,daemon
sys:x:3:root,bin,adm
adm:x:4:root,adm,daemon
tty:x:5:

disk:x:6:root
lp:x:7:daemon, lp

mem:x:8:

kmem:x:9: , ,
$ head -2 /etc/group ‘*Hp(’o‘cgg 2 YPOLLLLEG (-n)
root:x:0:root
bin:x:1:root,bin,daemon

$ tail /etc/group
mailnull:x:47:

rpm:x:37:

xfs:x:43:

ntp:x:38:

rpc:x:32:

rpcuser:x:29:
nfsnobody:x:65534:
nscd:x:28:

ident:x:98:

radvd:x:75:

$ tail -1 /etc/group
radvd:x:75:

$
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/\oméq EvtoAeg: echo (-n), date,
sswd, hostnam
(=P, Iprm | -B)

$ echo This is a message produced by echo¢— MS (1}\,7\,(1’}/1"] ’Yp(luuﬁg

This is a message produced by echo

$ echo -n This is a message produced by echo SX(DP{Q (1}\,7\,(1,’Yﬁ
This is a message produced by echo$ ,

$ date a

Sat Feb 2 21:58:13 EET 2002 yp vag

$ passwd

Changing password for spro

(current) UNIX password:

New password:

Retype new password:

passwd: all authentication tokens updated successfully

$ hostname <—{ A

s Ovopa unyavnuotog

$ whoami

spro

$ lpr /etc/sendmail.cf | i ,

$ 1pq * Katdotaon ovpag ektumm)

lp is ready and printing

Rank  Owner Job Files Total Size
active spro 143 /etc/si§?mail.cf , , 46395 bytes
$ lprm 143 +

dfA143galini dequeued lOWpOL(pT] spyaGlOLg SKTUTC(DGT]Q
cfAl43galini dequeued

$ lpr -Plp2 /etc/termcap

$ 1lpr -Plp2 /usr/share/magic

$ 1lpq -Plp2

1p2 is ready and printing

Rank  Owner Job Files Total Size
active spro 144 /etc/termcap 737535 bytes
ist spro 145 /usr/share/magic 226045 bytes

$ lprm -Plp2 spro
dfAl144galini dequeued
cfAl44galini dequeued
dfA145galini dequeued
cfAl4bgalini dequeued
$
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KeAudpoc (Shell)

Program just like “date” or “who” that
does some extra special stuff

Sits between user and kernel

Benefits:
e AvakoatevOuvon el0060v-e£000U
® YUVTOHOYPAPIKA OVOHOTX XPXELWV HLE
uetayopoktipeg (pattern matching of
filenames)

* AUVOTOTNTA TTPOCWTIIKT|C TTPOCKPLOYT|C
TOU TePIPAAAOVTOC
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_ KéAudog (csh; tesh bash
kornsh, etc.)

To keAudoc apyiknc ouvdeonc oto Linux
etvoil To bash

H evtoAn logout ammroouvdeel to ypriotn
Me csh (tcsh) dnpovpyeiton veo kéAvdog C

H evtoAn exit 1) control-d teppatilel éva
kéAvdpog C

To ~ oupPoAilel Tov kataAoyo adetnpiog

Kara tnv evepyomoinon evog keAuvdpoug C
ekteAeiton to ~/.cshre

Katd tnv apyikn ovvdeon ekteAeital To
~/.login

Kara tnv dlaxomn tng ouvdeonc ekteAsital
10 ~/.logout
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_KeAudog (ouvexela)™ —

[TpoxaBopiopevn eicodog stdin
(TAnKTPOAGYIO)
[TpoxaBoplopevn €€odog stdout
(006vn)

[TpoxkaBoplopévn s?oSoq JLOLY VWO TIKWV
opoApdtwy stderr (006vn)
[Teprypoadeic apyeiwv yio autd eivat
0,1,2

[ oplopeveg evrodeq (cat, lpr, grep,
wc, sort, head, tail xtA) To opicpata
TWV OPXEIWV EIVIL TPOXIPETIKA

o Av mapoaieidBouv ypnotpomnoteiton to stdin

b WC

This is an example where the command "wc"
is used without filename argument. So, it
counts the lines, words and characters of
the standard input.

"D « TéLog €16000V Yo EVTOAT
4 25 146
/.




AvakatevBuvoelc (csh)

e Avaxatedduvon tou stdin (<)

% grep reg < .screenrc <%]El(3080g oo To .Screenrc
# Prepend/append register [/] to the paste if "a”] is pressed.
register [ "\033:se noai\015a"

register ] "\033:se ail\015a"

A

o Avaxatedduvon twv stdout xon stderr (>, >!, >&, >&!)

% date > a_file<— Hpepopnvia oto a_file

% cat < a_file
Sun Feb 3 13:54:48 EET 2002
% ls —a > a filet—— TO > 68\/ ypacpa (O} Dnapxov OLpXSIO ot

a_file: File exists.

% echo A test line >! a_filewc(stotor UNIX GUGTﬁH(XT(X
% cat < a_file ‘\

A test line

% cp To >! opwg vai

cp: missing file arguments

Try ‘cp —--help’ for more informat%9n.

% cp >k b_file «+—— AygkatevOvvon stdout ko stderr
% cat < b_file

cp: missing file arguments

Try ‘cp —-help’ for more information.

% cat c_file >& b_file

b_file: File exists. ’ ’ ’

% cat c_file >&' b_tile +——1 POYE TOVO GTO OPYELO
% cat b_file

cat: c_file: No such file or directory

A

ITPO2ZOXH: I'a va npoctatéyete To vdpyova
apyELC GE CLGTNUATO OOV 1) GLUTEPLPOPA ELVOLL
OLopopeTIKN, Ypayte: Set noclobber

Y10 VO UnV YPAQEL GE LITAPYOVTO aPYELC. -



_Avokarte UW

tpooApPTNON

% cat a_file

A test line

% cat b_file , ,

cat: c_file: No such file or directory Fpa\ys 8&060 TOV date
% date >> c_file < .
c_file: No such file or directory. oto TEAOX tov C_flle
% date >> a_file

% cat a_file

A test line

Sun Feb 3 13:59:33 EET 2002 dewg “8 éuq)agn oOTO C_f'le

% wc < .bashrc >>! c_file «——

heatefile T0L GTOTIOTIKA TOL .bashrc
[Ipocdptnon stdout ko stderr

% 1ls >>& b_fil
% cat b_file
cat: c_file: No such file or directory
11s: Command not found.
% cat b_file c_file e_file >>&! d_file
% cat d_file
cat: c_file: No such file or directory
11s: Command not found.

8 21 124
cat: e_file: No such file or directory
% rm a_file b_file c_file d_file
yA

o Piktpa xar cwhnvooee (1)

% 1ls -al | grep 6

total 36

drwx———--- 3 sprocsh wusers 4096 Feb 3 14:01 .
drwxr-xr-x 8 root root 4096 Feb 2 09:15 ..
drwxr-xr-x 3 sprocsh wusers 4096 Feb 2 09:15 .kde

% cat .bashrc | tail -5 | sort | 1lpr -h -Plp2
A

TOT®oE TOSIVOUNUEVES TIC TEAELTOLEC D YPOLLUES

tov .bashrc
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AvaKOTEVOUVOELC

1) T'o avoakotevBovvon stdout and stderr ¢
OLOPOPETIKA apyElaL:

(command > stdout_file) >& stderr_file
2) T avakatevOovon pdvo stderr

sh —c ’command 2> stderr_file’

mema@bowser> more foo

foo: No such file or directory
mema@bowser> more bar

hey

mema@bowser> (cat foo bar > outFile) >& errFile
mema@bowser> more outFile

hey

mema@bowser> more errFile

cat: foo: No such file or directory
mema@bowser> sh -c ‘cat foo bar 2> errFile2'
hey

mema@bowser> more errFile2

cat: foo: No such file or directory
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#include <stdio.h> Redirection in bas
#include <unist¢|1>\

int main(){
Int 1=0;
while(1) {
for(i=0; i<3; i++) {
fprintf(stdout,"Guillermo ");
write(1,"Guillermo ",10);
fflush(stdout);

¥

fprintf(stdout,"\n");

// write to stderr U r a smart fella
write(2,"U r a smart fella\n",20);
sleep(1);

¥
¥

mema@bowser>a.out

Guillermo Guillermo Guillermo Guillermo Guillermo C
U r a smart fella

Guillermo Guillermo Guillermo Guillermo Guillermo C
U r a smart fella

AE

mema@bowser> 49



/S%nﬁ”stdout tW

mema@bowser> a.out > out.log

U r a smart fella

U r a smart fella

U r a smart fella

56

mema@bowser> cat out.log

Guillermo Guillermo Guillermo Guillermo Guillermo G
Guillermo Guillermo Guillermo Guillermo Guillermo G
Guillermo Guillermo Guillermo Guillermo Guillermo G
Guillermo Guillermo Guillermo Guillermo Guillermo

mema@bowser> a.out 1> out.log

U r a smart fella

U r a smart fella

U r a smart fella

A

mema@bowser> cat out.log

Guillermo Guillermo Guillermo Guillermo Guillermo C
Guillermo Guillermo Guillermo Guillermo Guillermo C
Guillermo Guillermo Guillermo Guillermo Guillermo C
Guillermo Guillermo Guillermo Guillermo Guillerrmo




Send stdout to file out.log and stder
/to@ﬁlog

mema@bowser> ./a.out 1> out.log 2> err.log

e

mema@bowser>cat out.log

Guillermo Guillermo Guillermo Guillermo Guillermo C
Guillermo Guillermo Guillermo Guillermo Guillermo C
Guillermo Guillermo Guillermo Guillermo Guillermo
mema@bowser>cat err.log

U r a smart fella

U r a smart fella

U r a smart fella

mema@bowser>
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Send stdout and stderr to file allout

_ [Bdifferent ways

mema@bowser> ./a.out >& allout

ne

mema@bowser> cat allout

Guillermo Guillermo Guillermo Guillermo Guillermo Guillermo U r a sm:
Guillermo !

Guillermo Guillermo Guillermo Guillermo Guillermo U r a smart {
mema@bowser> a.out &> allout

HE

mema@bowser>cat allout

Guillermo Guillermo Guillermo Guillermo Guillermo Guillermo U r a sm:

Guillermo !
Guillermo Guillermo Guillermo Guillermo Guillermo U r a smart fella

mema@bowser> a.out > allout 2>&1

S

mema@bowser>cat allout

Guillermo Guillermo Guillermo Guillermo Guillermo Guillermo U r a sm
Guillermo !

Guillermo Guillermo Guillermo Guillermo Guillermo U r a smart fella

Guillermo !
Guillermo Guillermo Guillermo Guillermo Guillermo U r a smart fella

mema@bowser>

bz



The Beauty of Unix

With pipes, we avoid the use of
temporary files

By following the “contract” of stdin and
stdout, programs are simplified
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oAovOLeC
EvtoAwv (;)

7

% pwd
/home/sprocsh

% mkdir mydir ; cd mydir ; 1ls -al

total 8

drwxr-xr-x 2 sprocsh wusers
drwx------ 4 sprocsh wusers
% pwd

/home/sprocsh/mydir

% cd ..

% rmdir mydir

% (mkdir mydir ; cd mydir ; 1s
total 8

drwxr-xr-x 2 sprocsh users
drwx------ 4 sprocsh wusers
% pwd —

4096 Feb 3 14:04 .
4096 Feb 3 14:04 ..

-al) «——Me mapévheon

4096 Feb 3 14:05 .
4096 Feb 3 14:05 ..

/home/sprocsh Mg mapEvieon TapopEvovpe 6Tov 1010

A

A rodir mydir TG loyo Tov SOCAUE TIC EVIOAEG
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EvtoAn umask

[TPOXOXH: O apiBpoc tng
umask deiyvel molx SIKAUWUATX
AEN 0¢Aovpe va divoupe

2uykpivete pe chmod

% umask

22 «——022: Oyt eyypopn 6 opudoa, VITOAOITOVC

7 touch filel

7% mkdir diri

% 1ls -1d filel diril

drwxr-xr-x 2 sprocsh users 4096 Feb 3 14:06 dirtil

—“rWw-r--r-- 1 sprocsh wusers O Feb 3 14:06 filel
% umask 077<—— ()77. O)o, KOUUEVE GE OLAS, VTOLOUTOUC

/s touch file?2
7% mkdir dir2

% 1ls -1d file2 dir2

drwx-——----- 2 sprocsh users 4096 Feb 3 14:07 dir2
—rWw-——————- 1 sprocsh wusers O Feb 3 14:07 file2
% umask 022

% rm filel file?2
% rmdir dirl dir2

A
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/Mﬂaxapﬂlmjggg/

o Metayopaxthpeg Yo ovouaTo apyelwy
* 1 Touptdlet ye xaveva 1) TEPLOCOTEPOUC YUPUXTAPES
7 : Towpralel ye Evay axpl3a¢ yopaxthpd
[(c)1{(c)a...(c)n] : Torpdlet ye évay axpBoOC yopaxtipo
and toug ()1, (C)a, -.. , (C)n
[(c)1 — (c)2] : Tawptdlet pe Evav axpBme yapaxthHoo HETAUEY
TV (c)1 xot (¢)2 cLUTERLAUPBAVOUEVLY

% 1ls —dF 777
gtk/ kde/ nmh/ ntp/ opt/ ppp/ rmt@ rpc rpm/ ssh/ X11/

h cp *tabx ~

% 1ls -dF [bmpwz] [acjpl*

bashrc mail.rc pam.d/ passwd  warnquota.conf

mail/ makedev.d/ pam_smb.conf passwd-

mailcap 1.__.config paper.config ppp/

% ls -1dF *[a-e] [f-i] [k-q] [r-z]=*

drwxr-xr-x 2 root root 4096 Dec 27 14:35 cron.daily/
b cd

% 1s

anacrontab crontab fstab fstab.REVOKE inittab mtab
% rm -1 *tabx

rm: remove ‘anacrontab’? y

rm: remove ‘crontab’? y

rm: remove ‘fstab’? y

rm: remove ‘fstab.REVOKE’? y

rm: remove ‘inittab’? y

rm: remove ‘mtab’? y




MetaBAntec MeptBallovtoc Kal
MetaAntec keEAUDOUC

setenv displays/sets all environment
(i.e., global) variables usable by any
program.

e Av B€Aoupe OAX T TPOYP A LATA TTOU
TPEYOVLLE OO PHETHK XTTO TO KEAUPOC VX
£XOUV TPOOPAOT 08 KATOLEC HETAUPANTEC
tote TI¢ kabopilove e setenv.

set displays/sets properties specific to

the shell

e Av B¢Aovupe va opioovue 1IOLOTNTEC TTOU
OgAovupe va €xel To keEAVPOC KaBw¢
EKTEAEL TIC SLATAYEC TTOU TOU GiVOULE

e e.g., prompt, path, etc.

it



_MetapAnteg Meptpe C
oto csh (setenv, unsetenv)

Y setenv | tail -5+— lEAELTOIEC D OPIGUEVES LETOPANTES
SSH_ASKPASS=/usr/libexec/openssh/gnome-ssh-askpass
KDEDIR=/usr

LANG=en_US

SUPPORTED=en_US:en:el_GR:el

LESSOPEN=| /usr/bin/lesspipe.sh %s

% setenv MYVAR value_of_myvar

% setenv | tail -6
SSH_ASKPASS=/usr/libexec/openssh/gnome-ssh-askpass
KDEDIR=/usr

LANG=en_US

SUPPORTED=en_US:en:el_GR:el

LESSOPEN=| /usr/bin/lesspipe.sh %s
MYVAR=value_of_myvar

% echo $MYVAR

value_of_myvar , ,

% unsetenv MYVAR +—AKOP®G EVTOANG

% setenv | tail -5
SSH_ASKPASS=/usr/libexec/openssh/gnome-ssh-askpass
KDEDIR=/usr

LANG=en_US

SUPPORTED=en_US:en:el_GR:el

LESSOPEN=| /usr/bin/lesspipe.sh %s

% echo $MYVAR

MYVAR: Undefined variable.

A
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MetapAntec keAUPouC csh (set,
%et \

o Tomxéc yetafantéc xehbgouc C (set, unset)

term : Opilel Tov TOTO TOU TEPUATIXOU

path : Opllel Touc xaTaAGYOUC GTOUC OTOlOUE TO CLGTTU
iy vel yia exteréotua apyeia

prompt : Opiletl TN cUPBOAOCELPE TOU EXTUTIVEL TO XEAUYOC
C 6tav mepével €lcodo and to Yphotn

noclobber : ‘EAeyyoc avaxateuddvoewy oe undpyovta
apyEla

ignoreeof : 'EAeyyog yefionc "D yia tepuatiogd xeAbQoug

% set | grep " [i-t]’

loginsh & 4 A Ti-
logneh «— MetapfAntéc mov Eexwvdve amd [i-]
owd /etc

path (/usr/local/bin /bin /usr/bin /usr/X11R6/bin)

prompt %

prompt2 %R?
prompt3 CORRECT>%R (ylInlela)?
shell /bin/tcsh

shlvl 1
sourced 1
status O

tcsh 6.10.00
term Xterm
tty pts/0

% set term=vt100

% set path=($path /etc)

% set prompt="‘hostname‘/‘whoami‘ --> "
galini/sprocsh --> set prompt="7 "

% touch afile

% ls -a > afile

afile: File exis¢s— Ayvongg 70 "D G Iogout
% unset noclobber

% ls -—a > afile

% rm afile

% set ignoreeof

% "D

Usg "logont" to logout.

yA




/Lgxopia WV

o Mnyaviouoc iotoplog
— Tomur| yetafAnty| history xehbgouc C
— EvtoAn history

% set history=5

% ls -a .*xbashx

.bash_logout .bash_profile .bashrc
% date

Sun Feb 3 23:00:00 EET 2002

% wc .bashrc

8 21 124 .bashrc
% echo testing...
testing...
% history

2 22:59 1s -a .*bashx

3 23:00 date
4 23:00 wc .bashrc
5 23:00 echo testing...
6 23:00  history
% !5
echo testing...
testing. ..
% 'da
date

Sun Feb 3 23:00:35 EET 2002
7, hostname

galini

yARE

hostname

galini




Wevbdwvupua EvtoAwy (alias, unalias)

% alias dir 1s «— [ 6tav Eeyvigpon (Windows)
«— Tldvta epdNoN 68 dlaypopn

% alias rm

’rm -1’

% cp .bash_logout logout_file

% dir
logout_f£fil

e

% rm logout_file
rm: remove ‘logout_file’? y

% alias 11f

% 11f
total 36

drwxr-xr-x
-rw-r--r--
-rw-r——-r-—-—
-rw-r--r--
-rw-r—-r-—-
-rw-r--r--
drwxr-xr-x
-rw-r--r--
% alias pp
% pp .bash

% alias cd ’cd \'!* ; echo $cwd’

% cd /usr/
/usr/1lib

% cd
/home/spro
% alias

cd cd
dir 1s
1. 1s
11 1s
11f 1s
1s 1s
PP 1p
rm rm
7, unalias
% unalias

t

’1s -alF”’

sprocsh
root
sprocsh
sprocsh
sprocsh
sprocsh
sprocsh
sprocsh
sprocsh
’lpr -h -Plp2’

_profile

P WK, FP,rPFPRP, P O0OW

1lib

csh

users
root

users
users
users
users
users
users
users

I'* ; echo $cwd

-d .[a-zA-Z]* --color=tty
-1 --color=tty

-alF
--color=tty
r -h -Plp2
-i

m «—— AKOp®OT YEVLODVLUOV

cd

4096
4096
24
191
124
30
820
4096
3511

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

NN NWNNDNDNDDNDW

23:
09:
09:
09:
09:
13:
09:
09:
09:

03
15
15
15
15
54
15
15
15

//

v

4
.bash_logou
.bash_profi.
.bashrc
.cshrc
.emacs

.kde/
.screenrc
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Setting/unsetting variables in bash

mema@bowser> set | head -4
BASH =/bin/bash

BASH ALIASES =()

BASH ARGC =()

BASH ARGV =()

mema@bowser> MY VAR =" foobar "
mema@bowser> echo MYVAR

MY VAR

mema@bowser> echo $SMY VAR
foobar

mema@bowser> set | grep MYVAR
MY VAR = foobar

mema@bowser> unset MY VAR
mema@bowser> echo $SMY VAR
mema@bowser>

mema@bowser> set | grep MYVAR
mema@bowser>
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Process Management

0S
jobs
Kill
0g
fg

top

Display status of processes on system
Display interrupted processes

Kill a specific process

Make a process run in the “background”
Make a process run in the “foreground”

Show statistics on processor, memory,
running programs, etc.
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EvtoA&c ps (-u), jobs,

$ ps
PID TTY TIME CMD
1052 pts/0 00:00:00 bash
1093 pts/0  00:00:00 ps
$ ps -u
USER PID %CPU %MEM VSZ RSS
Spro 10562 0.7 2.1 2488 1344
spro 1094 0.0 1.1 2600 716
$ cp -r /usr/share/icons .
~Z
[1]1+ Stopped cp -r
$ ps -u
USER PID %CPU %MEM VSZ RSS
spro 10562 0.4 2.1 2488 1348
Spro 1095 1.8 0.9 1696 604
spro 1096 0.0 1.1 2600 716
$ jobs
[1]+ Stopped cp -r
$ kill %1
[1]1+ Stopped cp -r
$
[1]+ Terminated cp -r
$ cp -r /usr/lib . &
[1] 1097
$ ps
PID TTY TIME CMD
1052 pts/0  00:00:00 bash
1097 pts/0 00:00:00 cp
1098 pts/0 00:00:00 ps
$ kill -9 1097
$
[1]+ Killed cp -r
$ ps
PID TTY TIME CMD
1052 pts/0 00:00:00 bash
1099 pts/0 00:00:00 ps
$ rm -r icons 1lib
$

kill (-9)

TTY STAT START
pts/0 S 21:08
pts/0 R 21:09
/usr/share/icons .
TTY STAT START
pts/0 S 21:08
pts/0 T 21:09
pts/0 R 21:09
/usr/share/icons .
/usr/share/icons .
/usr/share/icons .
/usr/1ib .

A4§;///

TIME
0:00
0:00

COMMANTL
-bash
ps -u

TIME COMMANI
0:00 -bash
0:00 cp -r
/usr/share;/
0:00 ps -u
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EvtoAec bg, fg
$ cp

-r /usr/shar

EEKIVAL CTOLOTIUEV 618pm
GTO TOPOCGKNVIO

VA
[1]+
$ bg
[1]+ cp -r /usr/share .
$ jobs
[1]+ Running
$ ps
PID TTY TIME
1052 pts/0 00:00:00
1102 pts/0 00:00:01

cp -r /usr/share
&
cp -r /usr/share . &

CMD
bash

Cl;ésm\/d GTOUATNUEVT) dlEPYOGiaL

1103 pts/0  00:00:00 p HOTTHEVT
$ fg GTO TPOCKIVIO 1] PEPVEL LLaL
cp -r /usr/share . eEvePYN amod TO TOPAUCKNVIO
~Z GTO TPOGKNVIO
[1]+ Stopped cp -r /usr/share
$ bg
[1]+ cp -r /usr/share . &
$ ps

PID TTY TIME CMD

1052 pts/0 00:00:00 bash

1102 pts/0  00:00:01 cp

1104 pts/0  00:00:00 ps
$ kill 1102
$
[1]+ Terminated cp -r /usr/share
$ ps

PID TTY TIME CMD

1052 pts/0 00:00:00 bash

1105 pts/0 00:00:00 ps

$ chmod -R 755 share

- . P T



Dealing with multiple jobsin the background ,

mema er>sleep 100 & sleep 2 300 & sleep 400 &
238

[2] 7239

[3] 7240

[4] 7241

mema@bowser> jobs
[1] Running sleep 100 &

[2] Running sleep 200 & Note the plus/minus signs
3]- RymingsheepT0E

[4]+ Running sleep 400 &
mema@bowser> fg

sleep 400

BE

mema@bowser> jobs

[1] Running sleep 100 &
[2] - Running sleep 200 &
[3]+ Running sleep 300 &
mema@bowser> fg

sleep 300

o6

mema@bowser> jobs

[1] - Running sleep 100 &
[2]+ Running sleep 200 &
mema@bowser> fg

sleep 200

5E

mema@bowser> jobs
[1]+ Running sleep 100 &
mema@bowser> fg

sleep 100

2E

mema@bowser> jobs
mema@bowser>
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top Command

load averages: 0.03, 0.04, 0.04 13:00
31 processes: 30 sleeping, 1 on cpu

CPU states: 92.1% idle, 3.8% user, 1.2% kernel, 3.0% iowait, 0.0% swap
Memory: 128M real, 46M free, 12M swap in use, 244M swap free

FID USEERMAME THE PRI HNICE SIZE BEES S5TATE ITTHME CFU COMMAND

1153 root 1 -3 0 2832K 177eK sleep 0:10 0.84% sendmailZ93
6376 root 1 33 0 17TM 1568K sleep 40.8H 0.38% screensaver
1212 adeli 1 33 0 1200K 1104K cpu Q0:00 0.31% top
166 root 1 33 0 2352K 1368K =sleep 23:21 0.00% amd
1180 root 1 -15 0 2924K 13936K sleep 0:12 0.00% sendmailZ9s
358 root 1 33 0 5448K T44K sleep 425:47 0.00% sshd-1.2.26
374 root 1 33 0 2416K 944K sleep 16:19 0.00% sendmailZs3
112 root 1 33 0 2080K 912K sleep 2:58 0.00% rpckind

1l root 1 33 0 &2EK 200K sleep g:22 0.00% init
213 root 1 23 0 1524K &72K sleep 2:29 0.00% cron
187 root 1 33 0 2000K 1176K =sleep 2:56 0.00% inetd
1080 root 15 7 0 4232K 1952K sleep 0:30 0.00% syslogd
208 root 1 34 -12 2280K &EEK sleep 0:19 0.00% xntpd
154 root 1 33 0 5592K 1384K sleep 0:01 0.00% 3shd-1.2.2&
162 adeli 1 4 10 1424K 352K sleep d:00 0.00% spinner
157 adeli 1 23 0 2120K 1&608K sleep 0:00 0.00% tesh
§375 root 1 23 0 920K 22K 3leep 0:00 0.00% screensave.sh
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Tieon;

QTTOCUUTTLECN A PXELWV

¢ [loAMd mpoypdupata (tar, zip, gzip, gunzip,
zcat, uuencode, uudecode...)

gzip compr.tar

gunzip compr.tar.gz

¢ Yvumieon tov apyeiov Makefile *.c *.h ko
TOL KOTOAOYOL eXperiments oto apygio

compr.tar:
tar cvf compr.tar Makefile *.c *.h experiments

¢ Amoocvumieon UE:

tar xvf compr.tar

* X .gZ ypnoluomomote gunzip

* 3¢ .19z ypnowomomote guNzip ko petd tar xvf

¢ ¢ .Uue ypnowomowmote uudecode
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Other commands

tr

Translate or delete characters in file

colrm Delete columns from file

find
last

script

sleep
clear

Locate files/directories in the file systerr

Last appearances of user

Record an interaction with the shell

Wait for a number of seconds

Clear tty
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{TOK&'SQ tr (-d), colrm

§ cat fetc/resolv.conf
namesarver 195.134.656.119
gearch di.uoa.gr

domain di.uoa.gr

$ tr beTa%abc 01234bxyz < fetc/resolv.conf

nomeserver 120.13%.10. 1% Tonwoe oty oemwconf

gabryh di.uob.gr , -

dombin di.uok.gr AVTIKOOIGTOVTOG TOVS YOPOKTTPES TOV
56789abc pe tovg avtiotoryove amd 1o
012345xyz

¢ tr -d '[0-9]uca’ < fetc/resolv.conf
nmesarvar ... ‘\\\
garch di..gr
dmin di..gr
§ colrm 8 14 < Jetc/resolv.cont
nameser.134.65.119 ™\

Olo eKTOC 0td TOVG YOPAKTNPEG. ..

Olovg Tovg YOPUKTNPES GE

gearch gr )

domain gr cAeg 8-14

$ colrm 1E < fetc/resolv.conf

nameserver 136 OAOVE TOVE YOPAKTAPES OE

gearch di.uoa.
domain di.uoa.
$ ls -ald bin
drwxr-xr-x 2 Bpro uEars 4096 Jan 27 12:b6 bin

£ 1= -ald bin | colrm 11 &E
drvxr-xr-x bin
£

tr: translate, squeeze, and/or delete characters from

standard input, writing to standard output

colrm: remove columns from standard input, writing
to standard output i

omiec >= 15




EVTO)\F'] find (-name, -exec)

kronos: /home /users/spro>find . —name ".*og*" -exec cat [} . \;

# @(#)login 1.7 859/09/05 5MI TTl'mooGs TEPLEXOLEVA ATO TO,
" —rhl —Il 14 4

setenv IERM "tset -4 _ apyeio (-exec v cat evioAn)

cat: inmput error on .: I3 & directory

kronos: /home /users/spro>find . -name "*ht*' -print

./public_html

Spublic _html/index.html

/public_html/index.htm

.fpublic_html/spethics.htm

kronos: /hone fusers/spro>find . —name ".*og*" -exec cat {1 . \;
% B(#)login 1.7 B9/09/05 3MI

setenv TEEM "taet - -~

Ccat: input error on .: I3 & directory

kronocs: /home /users/spro>find . —-name ".*og*' -print -exec cat {} . %»
./ .login T , . )

# B(#)login 1.7 89/09/05 SMI Tonwoe TApeg dvopol
setenv TEEM "tset - -° ’ -

cat: inmput error on .: I3 & directory apxglw\’ (_p“nt) Kal T
kronos: home /users/spro> 7'[8918](6!!8\’(’1 TOVG
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$ last -n 8

EPTO ptesfo ppp-116.dialup.u Wed
reboot  system boot 2.4.7-10 Wad
EPTO ptesfo knoszsos.di.uoa.g Wed
EPTO ptesfo ppp-117.dialup.u Wed
EPTO prefo ppp-100.dialup.u Wed
EPTO ptesfo pPpp-50.dialup.uo Tua

reboot  system boot 2.4.7-10
gprocsh pts/l

wtmp begins Fri Feb 1 12:27:24 2002
} script my_session

Script started, file is my_session

% date

Wed Feb & 21:566:25 EET 2002

% whoami

Epro

F oexit

exit

Script done, file is my_session

$ cat my_session

P

¥ dats
Wed Feb & 21:56:29 EET 2002
¥ whoami

EPTo

H ] axig

Tua

ppp-146.dialup.u Mon

Fzhb
Fzhb
Fzhb
Fzhb
Fahb
Fzhb
Fahb
Fahb

Py e e T o O

21

16
12:
10
09
21:
16
22

19

24-12:27
48-11:03
21-10:20
08-22:00
29

33-22:49

(0&
(00

128 still logged in
133
103
(00:
(00:
(00:
(22:
(00:

143
B9
B2)
192
162

Katéypaye ta mavto amo
Script started on Wed Feb 6 21:66:283@53C0l népa GTO
my_session

axit Enionc ue *D, téhoc kataypapng

Script done on Wed Feb & 21:56:37 2002

# rm my_session

§ date ; sleep 20 ; date

Wed Feb & 21:57:24 EET 2002
Wed Feb & 21:57:44 EET 2002
¥ clear

A\
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AN\ Xpnoua...

¢ HAektpovikd Tayvopoueio
s [Ipoypdupoaroa mail, mutt, pine, xmalil

* Metayrmtiotég g C/C++: gec/g++

mema@bowser> Is

InputFile LinkedList.c main.c MyHeader.h OrderedLinkedList.h
InputFile.out LinkedList.h Makefile OrderedLinkedL.ist.c
mema@bowser>

mema@bowser> gcc -¢c main.c

mema@bowser> gcc -¢ LinkedList.c

mema@bowser> gcc —¢ OrderedLinkedList.c

mema@bowser> gcc -0 myexe main.o LinkedList.o OrderedLinkedList.o
mema@bowser> ./myexe

expected syntax: myexe inputfile
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C/C++ Compilation

To compile programs in C/C++ use
gcc/g++
e for separate compilation: -c flag

e every reference needs to be to a declared
variable/function, but it may be defined
in a different “compilation unit”

e compilation unit: .c/.cpp file with all
others it includes

e for functions: declaration has signature,
no body

e for variables: declaration uses “extern”

e C header files (.h) should contain only
function declarations, get included
wherever these functions are referenced
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Makefiles

*

¢

Opybvoon LETOYA®TTIONG apYEIDV

21 HOPON:

210Y0C: ATOLTOVUEVAL

\t

*

Evtoan

IIpocoyn oto tab. ITPEITEI NA TO
BAZETE.

Ta Anottovpeva Tpémel va vAomoindovv
TPV TO XTOYO.

Av To ATOLTOOUEVA OEV £YOVV OAAACEL, OEV
EKTEAELTOL 1) EVTOAN

20V 0 ZTOY0C TOV EKTEAEGILOV
npoypdupotoc £xel to dvouo all
2vyvd o Xtoyoc clean dwoypdopet ol

TOPAYOUEVO EKTEAEGILLOL KOl *.0
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Noapadsypa Makefile /
#
Wute this "Makefile"m

# A. Delis (ad@di.uoa.gr)
“H#

OBJS = main.o LinkedList.o OrderedLinkedList.0
SOURCE = main.c LinkedList.c OrderedLinkedList.c
HEADER = MyHeader.h LinkedList.h OrderedLinkedList.h

ouT = myexe
CC =gcc
FLAGS =-g-c

# -g option enables debugging mode
# -c flag generates object code for separate files

all: $(OBJS)
$(CC) -g $(OBJS) -0 $(OUT)

# create/compile the individual files >>separately<<
main.o: main.c
$(CC) $(FLAGS) main.c

LinkedList.o: LinkedList.c
$(CC) $(FLAGS) LinkedList.c

OrderedLinkedList.0: OrderedLinkedList.c
$(CC) $(FLAGS) OrderedLinkedList.c

# clean house
clean:
rm -f $(OBJS) $(OUT)

# do a bit of accounting
count:
wc $(SOURCE) $(HEADER)
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)ﬁpdé akefile

OBJS = main.o iodat.o dorun.o
LIB = /usr/lib/crtn.o
CC = /usr/bin/gcc

program: ${OBJ} ${LIB} mylibops.a
${CC} -0 $@ ${OBJIS} ${LIB} mylibops.a

main.o: main.c
${CC} -c $?

lodat.o: iodat.c

${CC} -c $?

$? : current list of prerequisites
$@: current target

dorun.o: dorun.c

${CC} -c $?

mylibops.a: interact.o sched.o gen.o
arr $@ $?

interact.o: interact.c
${CC} -c $?

gen.o: gen.c
${CC} -c $?

sched.o: sched.c
${CC} -c $?



