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Topic 1: Introduction to Unix
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Operating System

» Software that sits between user(s) +
hardware
* Objective
e Allow users to use computing systems
without much hassle

e Efficient & secure use of the hardware

* Continual Resource Management
e 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



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:
* 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
get it



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.



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.



utines

* System Calls allow interaction with kernel

services in terms of C functions.

e library call:

nread = fread(inputbuf, OBJSIZE,

numberobjs, fileptr);
* low-level system call:

nread = read( filedes, inputbuf, BUFSIZE);
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iX File Sys
Hierarchical Logical Structure

//\\\

bin home var | | usr || tmp

o

jim | |john| |mary| | tmp | |spool| |local| | bin

¢ Root directory (/)

¢ Current directory (.)

¢ Parent directory (..)

¢ Absolute and relative paths
¢ Files and Links

* Devices



e
ername (userid) and pas

* A shell 1s available as soon as the user i1s

authenticated
¢ User groups

¢ (Inmitial) 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 g

IhamaolmaormAa




Basic Unix Commands

man Display manual page

Is 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

myv Move a file/directory

rm Remove a file/directory

cat Display the contents of a file

lpr Print a file

1 tty text editor



NAME
pwd - print name of current/working directory

SYNOPSIS
pwd [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.
10



. ‘manual”
mux02:/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-]
copls - 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 Gnome 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 anc
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 Window

11



irect2 direct
a@bowser>ls -a
. .. .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--1-- Il mema dep 11 Feb 2/ 16:3°/ .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-- | mema dep 23 Feb 27 16:09 quotes
mema@bowser>ls -alr

total 32

-rw-r--r-- | 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-- | mema dep 11 Feb 27 16:3°/ .bashrc
drwxr-xr-x 5 mema dep 4096 Feb 277 14:36 ..
drwxr-xr-x 5 mema dep 4096 Feb 27 16:37 .
mema@bowser>

12



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

m users, postgrads, dep,
undergrads...
+ Every file 1s described with 10
bits
¢ (v i X
user  group others
¢ 15t bit 1s either d (directory) or
-’ (file)
¢ Three groups of bits
(read/write/execute)

14



he permissions of a file are the ti ne of
defense in the security of a Unix system.

File Access Modes

Read: Grants the capability to read, i.e., view
the contents of the file.

Write: Grants the capability to modify, 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.




Permission rules

File Directory
Read or Copy a |Read the contents of
r : .
file the directory
Add or delete
Change or : =
% . entries (file) 1n
delete a file :
directory

Run executable
file

Reference or move
to (e.g., with “cd”)
the directory
(without seeing
names of other files)

16



s1s-1 |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
“IW-Ir--I-- 1 spro users 24 Jan 27 12:10 .bash_logout
-IW-Ir--I-- 1 spro users 191 Jan 27 12:10 .bash_profile
~rW-r--r-- 1 spro users 134 Jan 27 12:24 .bashrc
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin
-rW-r--r-- 1 spro users 820 Jan 27 12:10 .emacs
“IW-I--T-- 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 Moébvo ywa tov katdAroyo (-d)
drwxr-xr-x 2 spro users 4096 Jan 27 12:56 bin
$_15 Ak . Avadpoph extmoon vrokotaddymv (-R)
.bash_history .bash_profile bin .Screenrc
.bash_logout  .bashrc .emacs
./bin:

$ 1s -alt To&wvounon pe Baon televtaio petofoin (-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
-rW-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
~rW-r--r-- 1 spro users 191 Jan 27 12:10 .bash_profile
~IW-r--Ir-- 1 spro users 820 Jan 27 12:10 .emacs
“IW-r--r-- 1 spro users 3511 Jan 27 12:10 .screenrc

$



$ pud Commands: pwd, cd,

/home/spro . .

5 1s -a mkdir, rmdir
.bash_history .bash_profile bin—screenrc
.bash_logout .bashrc .emacs

$ mkdir subdir
$ 1s -1F «——

‘E&tpa cvufora 6to t€Aoc ovouartog (-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 14 r 4
OVOTATL TPEYOVTOS KOTAAOYOV
/home/spro/subdir PEX E 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 -1 (01 Y10 KOTaAOYoLC)

18



$ 1s -a | EvToAéc cp (-1, -1), mv (-1), rm (-1, -T, -f)

.bash_history .bash_profile bin .8creenrc
.. .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 «—— Av DTC(,XpXSI, gguBgBa{(D(jn (-1)
mv: overwrite ‘direct/false’? y

$ cp -r direct directory «— Avaﬁp()uu(ﬁ owuyp(xq)f] (-1)

$ mv anotherfile directory

$ 1s -aR

Av vmdpyet, emPePainon (-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 «+—— AvaOpoUIKT| Orrypopn (-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 .Screenrc
.bash_logout .bashrc .emacs

rm -f (Sypoen ywpic eparnon)

19



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

» “.i”: interactive mode (asks before an
action can be taken)

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

» “£”: force option (in removing
files/directories)

* “rm —f” is less powerful than “rm -i”

20



creating ASCII 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

uxTutorialAdvanced_vi.html
¢ emacs, pico, ed, gedit, xemacs, etc

¢ Usage 1nstructions 1in book
(Kernighan & Pike) and on Web

21



$ cat .bashrc EV’CO)\,éQ cat (—Il),
# .bashrc lpI' (_P)

# User specific aliases and functions

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

/etc/bashrc

fi
PS1="% °
$ cat -n .bashrc “— Eugdvice kot aptdpodc ypopumv (-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
$ 1pr -h -Plexmark ../../etc/group
$

22



processing ASCI| 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



ema@bowser>cp .cshrc tmpfile
mema@bowser>ls -1

total 4

-TWX------ Lmema dep: 751 Feb 171109 tmpfile*
mema@bowser>chmod 0744 tmpfile
mema@bowser>ls -1

total 4

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

Aopaipece avayvmoon amo

mema@bowser>chmod o-r tmpfile VIOAOTTONC

mema@bowser>chmod g+wx tmpfile
mema@bowser>ls -1t
total 4

-rwxrwx--- |1 mema dep 1751 Feb 17 11:09 tmpfile*
mema@bowser>chmod u-wx,g+rx,o+r tmpfile
mema@bowser>ls -1

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

[1po6c0Oece eyypaen,
EKTELEDT] GE OULAOO,

24



mema@bowser>ls dirl/

dirl:

filel .txt hile2 txt

mema@bowser>cp -r dirl dir2

mema@bowser>ls -1 dir2

total 4

-rw-r--r-- 1 mema dep 16 Feb 17 11:38 filel.txt
-rw-r--r-- 1 mema dep 16 Feb 17 11:38 file2.txt
mema@bowser>chmod -R 750 dir2| ay4500puicé oo
mema@bowser>1s -1RF dir2 katdAloyo (-R)
dir2:

total 4

-rwxr-x--- Il mema dep 16 Feb 17 11:38 filel.txt*
SEWXT=X=== = L iema: - dep: - o Feb s file Zixt
mema@bowser>

25



Alkalwpoto

T okonwpoto (permissions) aroTOLVTOL Y10, VO
Umopel va olappapel Eva apyeio;

T otkonpoto arotovVToL Yo Vo UTOpEL va
exteleclel emtuymc n evroAn “Is dir’”;

XPpealovTal TEPIGCOTEPO OIKAUIMLATO 0LV 1] EVTOAN
etvarn “Is -1 dir”;

26



PW=------ 2 mema dep 4096 ‘el 5:03
dr— —————— 2 mema dep 4096 Feb 27 16: 08 direct2
d-wx------ 2 mema dep 4096 Feb 27 16:08 direct3
-rw-r--1-- 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 -1t

\
D

total 28

-TW------- 1 mema dep 23 Feb 27 16:10 quotes.noExecute
-r-X------ | mema dep 23 Feb 27 16:10 quotes.noWrite
~-WX------ 1 mema dep 23 Feb 27 16:10 quotes.noRead

-rw-r--r-- | 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

2




mema@bowser>rm quotes.noWrite

rm: remove write-protected regular file 'quotes.noWrite'? n
mema@bowser>ls -1

total 20

drwx------ 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-- | mema dep 23 Feb 27 16:09 quotes
-r-Xx------ | mema dep 23 Feb 27 16:10 quotes.noWrite
mema@bowser>ls directl

mema@bowser>ls -1 direct]

total 0

mema@bowser>ls direct2

mema@bowser>ls -1 direct2

total 0 ‘ Agv €yel otkoimua avayvmong
mema@bowser>cd direct3 ]

mema@bowser>ls -1 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 AuvatdTnTeg
[Return] : Eugdvion plog emmAcoy yoouunc
[Space] : Eugdvion ploc emnAéov oeAldag
b : Eugdvion npornyoiuevng ceiidag
/(s) [Return] : Avalftnomn npoc ta eunpdS TS
ouufBohooelpdc (s)
! (c) [Return] : Extéieon tnec evioirc (c)
v : Ki\nor tou xewwevoypdoou vi
: Emavaindn tne mponyoLuevng EVIOATRS
h : Ileptypagn TV OUVATOTHTWY NG more
q : 'E€odoc ané tn more

29




Command “less”

e 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



O\EC grep

$ grep 6000 /etc/login.defs «—— ['papuég mov mepeyovv 6000
UID_MAX 60000

GID_MAX 60000

$ grep -n rc .bashrc
1:# .bashrc

5:# Source global definitions
6:if [ -f /etc/bashrc ]; then
7.
$

TOnwoe # ypapunc

: . /etc/bashrc
grep -i RoOt /etc/passwd <+ Ayvonoce kepoaioio-pUikpa
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. . :
ALL: 195.134.66. Oheg Tic ypappéc EKTOX
ALL: 195.134.67. amd 66eg TopLalovy

ALL: 195.134.68.
ALL: 195.134.69.

$ wc .bash_profile <— # I'pappéc, AEEeC, YopaKTNPEC
13 29 191 .bash_profile
$ wc -1 .bash_profile < Movo # ypappmv

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

Moébvo # AéCewv

A

Movo # yapaKtnpmv

ok



$ cat example.txt

john 32 london

jean 7 paris I4

marco 21 rome EVTO}LT] 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 < TOL&IV(,)LLT]GT[ (ava ’Yp(luuﬁ,
ahmet 27 ankara 4

anna 18 athens GOR’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 < M? paon 2n omAn, cav
anna 18 athens KELUEVO

filip 18 brussels

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

ahmet 27 ankara

john 32 london

ji 41 peking

antonio 58 madrid , ,

peter 5 chicago Me B(wﬂ 211 GTTWL

jean 7 paris Ap1Ountikn (-n),

$ sort -r -n +1 example.txt+ AV (-

antonio 58 madrid VUGTPOOT] I')

Ji 41 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 S} chicago



VIOAEG touch,

mema@bowser>touch empty.txt,

mema@bowser>1s -1a Av vrapyst AN, dAhocs ypdvo
total 4 Tpomonoinonc. AAMMG dnuovpynos

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-- | mema dep 0 Feb 19 11:22 empty.txt
-rw-r---- | mema dep 16 Feb 17 11:30 filel.txt
-rw-r---- | mema dep 18 Feb 17 11:30 file2.txt
mema@bowser>In filel.txt hard-link | y;n06¢ sovseopoc
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-- | mema dep 0 Feb 19 11:22 empty.txt
-rw-r--r-- 2 mema dep 16 Feb 17 11:30 filel.txt
-rw-r---- | mema dep 18 Feb 17 11:30 file2.txt
-rw-r--1-- 2 mema dep 16 Feb 17 11:30 hard-link
mema@bowser>In -s /home/mema/rev.txt symbolic-link
2ouPoAtkoc Zovoeouog (-5)

33



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-- | mema dep 0 Feb 19 11:22 empty.txt

-rw-r--1-- 2 mema dep 16 Feb 17 11:30 filel.txt

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

-rw-r--1-- 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>rm hard-link symbolic-link
R

Ae ofnvel ovte To filel.txt
ovte To /home/mema/rev.txt

34



vioAn In (G

mema@bowser>ls -1

total 2

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

total 4

-rw-r--1-- 2mema dep 16.Feb 17 11:30 file2.txt
-rw-r--r-- 2mema dep 16 Feb 17 11:30 hard-link

mema@bowser>ls -1
1e2.txt ard-linkg 1510 inode

mema@bowser>rm file2.txt

mema@bowser>ls -1

total 2

-rw-r--r-- 1 mema dep 16 Feb 17 11:30 hard-link
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Ol KOl

2KANpot 2vufoArkot

A€EIKTNG 6€ KOO AVTLYpA®EL LOVOTTATL
aPYELO(newNam, samelnode) [apyeiov MONO

Aev epapuoCeton e |E@apuoleton e
KOTOAOYOLG KOTOAOYOVG
Metovouacia Metovouacio apyKov
aPYKOV apyeiov 0  |apyeiov “omdel” To
oNuULovpYeEl TPOPANUA |GVHVOEGHO

e g AM\OYEC 6E GOVOEGHO

GUVOEGLO 1 OPYIKO
apyeio emnpedlovv
Kot To 2

N aPYIKO aPYELO
ennpedlovv Kot ta 2

Apyeio ofnvetan
otav OAOI o1 oeiktec
o€ V1o ofinotovV

Awaypaen) AEN
EMNPEALCEL OPYIKO
apyElo
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>KAnpol kat ZupBoAkotl
>UvoeouoL

[16te umopovUE Vo, ONUOVPYNCOVUE EVa
aPYEL0/GKANPO GUVOEGHO GE VO OPYEL0 TOV AVIKEL GE
GALOV OLOKTNTN;

To apyeio/oKANPOC GVVOEGLOG TOV PTIAEALE, TOLOV
EYEL 1010KTNTN;

[Tote umopet 0 1010KTNTNC VoL GPNOEL TO GKANPO
GUVOEGLO TOV ONUOVPYNCULLE;

Av 0 1010KTNTNG GPNGEL TO OPYIKO apyElo TOTE GPNVEL
KOt O GKANPOC GUVOEGLLOG;

o



Napadeyua

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

total B

—IWH—————— 1l spro
—IWH-WH—WX 1l spro
—-IWHEr——T—— 1l spro

41 —-IWKL—-XI-X 1l spro

other
other
other
other

10 Oct
10 Gct
10 Qct
10 Oct

kronos:  home/users/spro/popo»cd ~adeli/popo

kronos: /homne /fusers/Sadeli/popo>rm my 700 N

rm: my700 not removed: Permission denied

kronos: /home/users/Sadeli/popo>rm my 733

rm: my733 not removed: Permission denied

kronos: /home/fusers/Sadeli/popo>rm my744

rm: my744 not removed: Permission denied

kronos: /home/users/Sadeli/popo>rm my 7590

rm: my7o5 not removed: Permission denied _J
’7. kronos: /home/users/Sadeli/popo>rm

kronos: /hone /fusers/adeli /popo>rm

kronos: /hone/users/adeli/popo>rm

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

kronos: S home/users/adeli/popo>ls

total 0

kronos: /hone fusers/adeli /popo>cd

my 700
my733
my 744
my 755
-1

~3pro/popo

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

total 8

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

—-IWKL—-XI-X 1l spro

other
other
other
other

kronoa: /home /fusers/spro/popo>
O adeli (emOuevn GeL.) PTLAYVEL GLVOEGLOVS GE apYEinL
TOL spro (mopandvm). Ipémel va covv 0A0L 01 OETKTEC
o€ 1 apyeio ya va owarypaget avtd. Olo kahd av o adeli
EYEL ‘X’ 6TOV ~Spro/popo Kol ‘w’ otov 01kd Tov. O spro
olaypapel pue ‘wx’ ato ~adeli/popo.

10 Oct
10 Oct
10 Oct
10 Oct

15
15
13
15

15
15
13
15

18:04 £ile700%*
18:04 £11e733%*
13:04 £ileT44+*
13:04 £ile755%*

IdroxtnTNC,
aALL OYL ‘W’
GTO KOTAAOYO

18:04 £ile700%*
18:04 £il1e733%*
13:04 £ileT44+*
13:04 £ile755%*
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[Tapadelyua

kronos: /home/users/adeli/popo>ls
total 0O

kronos: /home/users/adeli/poporln ~spro/popo/file700 my700
kranns: fhome/users/adeli/poporln ~spro/popo/file733 my733
kronos: /home/users/adeli/poporln ~spro/popo/file744 my744

|
[

kronos: /home/users/adeli/popo>ln ~spro/popo/file755 my755
krones: /hone/users/adeli/popo>ls -1

total &

—IWK—————— other 10 Qct 15 18:04 my700%*
—IWX-WX-WX other 10 Qct 15 18:04 my733*
—-IWKL——I—— other 10 Oct 15 18:04 my744%*
—-IWXIL-XI-X other 10 Qct 15 18:04 my755%*
kronos: /home/users/adeli/popoxls -al

total 12

drw 2 adeli other 212 Oct 15 2007 ./
drwx k. 17 adeli other 1024 Oct 15 18:05 ../
—IWK—————— 2 3pro other 10 Qct 15 18:04 my700%*
—IWX-WX-WX 2 3pro other 10 Qct 15 18:04 my733*
—-IWKL——I—— 2 3pro other 10 Oct 15 18:04 my744%*
—-IWXIL-XI-X 2 3pro other 10 Qct 15 18:04 my755%*

krono3a: /home/users/adeli/popo>chmod 0777 .
kronosa: /home /users/adeli/popo>

Av évac ypnotmc AEN €xel okaimpa eyypagng oe Evay
KaTdAoyo, 0ev Umopel va offcet Eva apyeio LEGH GTOV
KOTAAOYO KOO KO oV €VOIL O 1O10KTHTTC.

OAia OK
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EvtoAn cut (-f, -d)

[hermes 40] cat kokol
12:7john: 2107271111 :maria
13:71m: 2107221400 :panagilwta
ld:antonic: 2107277777132

[hermes 41] cut -£1,3 -4d':' kokol
12:2107271111
13:2107221400
14: 2107277777

[hermes 42] cut -£2,4 -4d':' kokol
john:maria
Jjim:panagiwta
antonio: 32

[hermes 43] |

-f (emAoyn otnAv mwov BEAovue)

-d (010 WPIOTIKO GTNADV — OV OEV OPIGTEL
etval 1o tab ‘\t’)

Av OVVATOTNTEC TNG cut OgV Elval EMAPKELC,
10T€ YAWGoeS awk, perl, python, ruby...
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EvtoAec cmp, diff, head (-n), tail (-n)

cp .bashrc .bashrc.dupl AV SIé(ngaV, ea Tlr)ﬂ:(DVS

cmp .bashrc .bashrc.dupl ’ r
rmp .bashrc.dupl i 1 O Gn Hglo 81a‘(popa‘g
cmp examplel.txt example2.txt

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

$ diff examplel.txt example2.txt

& & H H

5cb
< antonio 58 madrid
> antonio 68 madrid

$ head /etc/group <~X(Dp{g éplGHa, T[pd)'[gg 10 ’Yp(lllllég

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(D’CEQ 2 YPOUUES (-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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(-P), Iprm (-P)

$ echo This is a message produced by echo¢— MS (],}\,}\,(X’Yﬁ ’yp(],l,u,n”l
This is a message produced by echo , ,
$ echo -n This is a message produced by echo BX(,OPIC_, (],}\,}\,(X’yn
This is a message produced by echo$ ,

$ date a

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

$ passwd

Changing password for spro

(current) UNIX password:

New password:

Retype new password:

passwd: all authentication tokens updated successfully

$ hostname <— A

e Ovopa unyaviuoatog

$ whoami

spro

$ 1lpr /etc/sendmail.cf , , ,

$ 1pq Kataotaon ovpag ektuommt)

lp is ready and printing

Rank  Owner Job Files Total Size
active spro 143 /etc/si§?mail.cf 46365 bytes
$ lprm 143 *— 1 1 }
dfAl143galini dequeued laypa(Pn SpyaGlag 8KTDTC(DGT]€
cfA143galini dequeued

$ lpr -Plp2 /etc/termcap

$ lpr -Plp2 /usr/share/magic

$ 1pq -Plp2

1p2 is ready and printing

Rank Owner Job Files Total Size
active spro 144 /etc/termcap 737535 bytes
1st spro 145 /usr/share/magic 226045 bytes

$ lprm -Plp2 spro
dfAl144galini dequeued
cfAld44galini dequeued
dfA145galini dequeued
cfA145galini dequeued
$
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KeAudoc (Shell)

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

e Sits between user and kernel

* Benetfits:
e AvakoatevOuvon elc060v-£000U
* YUVTOHOYPXDIKA OVOUXTA APYELWV HIE
petayopoktipeg (pattern matching of
filenames)

* AUVOTOTNTH TPOCWTIKT)G TTPOGAPLOYNC
ToU TrepIPAAAOVTOC
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=Audoc (csh;
kornsh, etc.)

* To xéAvdoc apyikng cuvdeon oto Linux
etvor To bash

H evtoAn logout amoouvdeel to xprjotn

Me csh (tcsh) Snuovpyeiton ved keAudog C
H evtoAn exit 1 control-d teppariel eva
k€Avdpog C

To ~ oupPoAilel Tov katdAoyo adetnpiog
Kara tnv evepyomoinon evog keAuvdoug C
gkteAeital To ~/.cshre

Katd tnv apyikr) ouvdeon ekteAeital to
~/.login

Kara tnv dlaxomn tng oUvdeonc ekteAeital
t0 ~/.logout
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vdoc (ou

¢ [TpoxkaBoplopevn eicodoc stdin
(TANKTPOAGYIO)

* [TpoxkaBoplopevn €€odocg stdout
(006vn)

* [IpoxaBopiopevn é%ob‘oq Oy VWO TIKWV

opoApdtwy stderr (006vn)

o Tleprypadeic apyeiwv yio auta givout
0,1,2

* Ta oplopeveg evroA€c (cat, lpr, grep,
wc, sort, head, tail ktA) ta opicpora
TWV oPYELWV EIVOL TIPOXUPETIKA

o Av mapareidbBovv ypnoipomoleitan to stdin

% wWC

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 « TéMog €16000V YL EVTOAN
4 25 146
to




AvakatevBOuvoelc (csh)

o Avoaxatedduvon tou stdin (<)

% grep reg < .screenrc +———— B1G000C AmO TO .screenrc

# Prepend/append register [/] to the paste if "a”] is pressed.
register [ "\033:se noail\015a"

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

A

o Avoaxateduvon twv stdout xou stderr (>, >!, >&, >&!)

% date > a_filet— Huepounvia oto a_file

% cat < a_file
Sun Feb 3 13:54:48 EET 2002
% ls —a > a_filet—— TO > 88\/ YpOL(pEl o& Dnapxov OLpXSlO O

a_file: File exists.

% echo A test line >! a_filewc(7tOol0l UNIX GDG’Eﬁ},LOL’COL
% cat < a_file ‘K;\\\\

A test line

% cp To >! opmg vai

cp: missing file arguments

Try ‘cp --help’ for more informat%pn.

% cp >& b_tile +—— Ayqiotevduvon stdout kot 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_tfile +——1 POWYE TOVE® GTO QPYELO
% cat b_file

cat: c_file: No such file or directory

A

SP)

ITPO2XOXH: I'a va npostatéyete To vIGpPYOVTQ
apyELC GE CLGTNHUATO OTOL 1) GLUTEPLPOPA. ELVOAL
OLOPOPETIKN, YPAyTE: set noclobber

Y10 VO, UnV YPAQEL GE LTTAPYOVTA APYELQL.
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oKoTELOU
tpooapPTNON

% cat a_file

A test line

% cat b_file , ,

cat: c_file: No such file or directory Fp(},\VS 8&060 TOL datﬁ
% date >> c_file < .
c_file: No such file or directory. oto TEAOX tov C_flle
% date >> a_file

% cat a_file

A test line , i .
Sun Feb 3 13:59:33 EET 2002 Fpa\ljg LE EUPOOT GTO C_fﬂe

% wc < .bashrc >>! c_filee———

% cat ;_file Ny o TOL OTOTIOTIKA TOV .bashrc
[Ipocaptnon stdout ko stderr

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

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

o Pidtpa xou cwhnvooec ()

% ls -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 users 4096 Feb 2 09:15 .kde

% cat .bashrc | tail -5 | sort | 1lpr -h -P1lp2
%

TOnwoe TaEVOUNUEVES TIC TEAELTOLEC S5 YPOLLUES
t0VL .bashrc

47



AvakatevBuvoelc

1) T avakoatevBuvon stdout and stderr og
OLOLPOPETIKA apyEiaL:

(command > stdout_file) >& stderr_file
2) T'o avakatevBovven povo 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> errFile?2'
hey

mema @bowser> more errFile2

cat: foo: No such file or directory
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int main(){
int 1=0;
while(1) {
for( 1=0; 1<3; 1++) {
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

8
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stdout to fi

mema@bowser> a.out > out.log

U r a smart fella

U r a smart fella

U r a smart fella

e

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 Guillermo

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

U r a smart fella

U r a smart fella

U r a smart fella

8E

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 Guillermo




r.log

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

A8

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>

2yl



ferent ways

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

ATE

mema@bowser> cat allout

Guillermo Guillermo Guillermo Guillermo Guillermo Guillermo U r a sm:

Guillermo !
Guillermo Guillermo Guillermo Guillermo Guillermo U r a smart f

mema@bowser> ./a.out &> allout
2E
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
e
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>

2



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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oAoubOLec
EvtoAwv (;)

% 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 users
% pwd «—

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

-al) «——Me mopévheon

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

/home/sprocsh Mg mapEvieon TapopEvovpe 6Tov 1010

h

A rmdir mydir  4eqrGAoY0 OV SAOGAUE TIC EVTOMEC
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EvtoAn umask

* [TPO2XOXH: O ap1Ouog tng
umask detyvel molx SikawpaTa
AEN 0¢Aovpe va divoupe

* Yuykpivete pe chmod

% umask

22 «—022: Oy eyypooen o€ opdodo, VITOAOUTOVS

% touch filel

% mkdir diril

% 1ls -1d filel diri

drwxr-xr-x 2 sprocsh users 4096 Feb 3 14:06 diril
“rW-r--r-- 1 sprocsh wusers O Feb 3 14:06 filel
% umask 077<—— (y77. Q)0 kopUEVE GE OUASE, VTOMOUTOUC

%, touch file2
% mkdir dir2
% 1ls -1d file2 dir2

drwx------ 2 sprocsh users 4096 Feb 3 14:07 dir2
—rW--———---— 1 sprocsh wusers 0O Feb 3 14:07 file2
% umask 022

% rm filel file?2
% rmdir dirl dir2

o
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ax

o Metoyopaxthpes yior OVOUATH ApyElWY

* 1 Tonptdlel Ye xaveEvaL 1) TEPLOGOTEPOUC Y ORAUXTHPES

? ¢ Tonptdlel ye Evay axpBac yopaxthpd

[(c)i(c)a...(c)n] : Touptdlet ye évav axpBoe yapaxthpa
and toug ()1, (C)a, ..., {(C)n

[(c)1 — (c)2] : Taupdlet ye €vav axptBue yopaxthpa HeTagy
TV (€)1 xot ()2 CUUTEPLAAUBAUVOUEVRY

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

% 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/

% 1s -1dF =[a-e] [f-i] [k-q] [r-2]*

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

% 1s

anacrontab crontab fstab fstab.REVOKE inittab mtab
% rm —-i *tab*

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

A




MetaAntec Mepparlovtoc Kal
MetaAntec keEAUPOUC

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

* Av B¢Aoupe OAX T TPOYPAUUATH TTOU
TPEYOVLE A0 PETK ATTO TO KEAUDOC VX
£XOUV TPOOPAOT O€ KATOLEC HETAUPANTEC
tote TIC KaBopilovuyie e setenv.

* set displays/sets properties specific to
the shell

e Av B¢Aovupe vt opioovue 1IOLOTNTEC TTOU
OAovupe va €xel To keAuhoC kKaBwg
eKTEAEL TIC OLATAYEC TTOU TOU G1VOULE

e e.g., prompt, path, etc.
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[etafAntec Mep
oto csh (setenv, unsetenv)

Y setenv | tail -5+«— lehevtaieg S oplouévec HetafAntég
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®OT EVIOANG

% 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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o Tomxéc petafAntéc xehbgouc C (set, unset)

term : Opilet Tov TOTO TOU TEPUATIXOU

path : Opllel TouC %xUTAAGYOUC GTOUC OTOIOUC TO GUGTNUL
by ver yio exteAéotua apyeia

prompt : Opiletl 1 cupBohooelpd TOL EXTUTVEL TO XEAVPOC
C otav mepével elcodo and to YehoTn

noclobber : Eieyyoc avaxateudivoewy og undpyovta
apyeta

ignoreeof : 'EAeyyoc yprone "D yio tepuatiopd xehbpoug

% set | grep ’~[i-t]’

loginsh A 4 5 Tq-
lognsh +«— MetafAntéc mov Eekvdve amd [i-t]
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

% 1ls -a > afile

afile: File exists.

% unset noclobber

% 1s -a > afile

% rm afile , A

% set ignoreeof Ayvonee 1o *D w¢ logout
% "D

Use "logout" to logout.

)




PL

o Mnyaviouog wotoptog

— Tomuxr| 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

ho !l

hostname

galini




% alias dir 1s «— L0 O0tawv Seyviepot (windows)

% alias rm

’rm -1’

% cp .bash_logout logout_file

% dir

logout_file

%» rm logout_file
rm: remove ‘logout_file’? y

% alias 11f
% 11f

total 36
drwx-——-----
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 \'*x ; echo $cwd’

’1s -alF’

root

P WrRrRPrPRP,rPP,PO0OW

profile

% cd /usr/1lib

/usr/1lib

% cd

/home/sprocsh

% alias

cd cd !* ; echo $cwd
dir 1s

1. 1s

11 ls -1 --color=tty
11f ls -alF

ls ls —--color=tty

PP lpr -h -Plp2

rm rm -i

% unalias rm

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

% unalias cd

t

sprocsh

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

users
root

users
users
users
users
users
users
users

4096
4096
24
191
124
30
820
4096
3511

+— AxOpmo™N YELOMVLLOV

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

NNNWNDNDDNDNDW

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

+—— TIdvta epmdNnon o€ daypopn

03
15
15
15
15
54
15
15
15

v

./
.bash_logout
.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_ARGYV =()
mema@bowser> MY VAR =" foobar "
mema@bowser> echo MY VAR

MY VAR

mema@bowser> echo SMY VAR
foobar

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

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

mema@bowser> set | grep MY VAR
mema @bowser>
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JOR
jobs
kall
bg
fg

top

Process Management

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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$ 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 1052 0.7 2.1 2488 1344
spro 1094 0.0 1.1 2600 716
$ cp -r /usr/share/icons .
~Z
[1]+ Stopped cp -r
$ ps —u
USER PID %CPU %MEM VSZ RSS
Spro 10562 0.4 2.1 2488 1348
Spro 10956 1.8 0.9 1696 604
sSpro 1096 0.0 1.1 2600 716
$ jobs
[1]+ Stopped cp -r
$ kill %1
[1]1+ Stopped cp -r
$
[1]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

$

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/1lib .

TIME
0:00
0:00

COMMANTI
-bash
ps -u

TIME COMMANI
0:00 -bash
0:00 cp -r
/usr/share/
0:00 ps -u

64



-r /usr/shar

$ cp

GTO TOPOCKNVIO

~Z

[1]+ cp -r /usr/share .
$ bg
[1]+ cp -r /usr/share . &
$ jobs
[1]+ Running cp -r /usr/share . &
$ ps

PID TTY TIME CMD

1052 pts/0 00:00:00 bash

1102 pts/0  00:00:01 cp ; : ,
1103 pts/0 00:00: 00 psﬁsm\/a G’COL},,LOL’CHELSVT] dlepyacio
$ fo GTO TPOGKNVIO 1] PEPVEL (0
cp -r /usr/share . evepPYN amod TO TOPACKNVIO
~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



[3] 7240

[4] 7241
mema@bowser> jobs
[1] Running sleep 100 &

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

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

sleep 400

e

mema@bowser> jobs

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

sleep 300

AT

mema@bowser> jobs

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

sleep 200

2

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

sleep 100

AC

mema@bowser> jobs
mema@bowser>
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top Command

load averages: 0.03, 0.04, 0.04 18:00
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

PID USEENAME THE FRI NICE SIZE RES STATE TIME CPU COMMARND

1153 root 1 -3 0 2832K 1776K sleep 0:10 0.84% sendmailf93
6376 root 1 33 0 17M 1568K sleep 40.8H 0.36% screensaver
1212 adeli 1 33 0 1800K 1104K cpu 0:00 0.31% top
166 root 1 33 0 2352K 1368K sleep 23:21 0.00% amd
1180 root 1 -15 0 2984K 1936K sleep 0:12 0.00% sendmailfas3
358 root 1 33 0 S544EK T44EK sleep 425:47 0.00% z3shd-1.2.28
374 root 1 33 0 241K 944K sleep 16:19 0.00% sendmailf93
112 root 1 33 0 2080K 912K sleep g:58 0.00% rpckind

1l root 1 33 0 &EEK 200K sleep g:22 0.00% init
213 root 1 23 0 1524K &72K sleep 5:29 0.00% cron
187 root 1 33 0 2000K 117&K sleep 2:56 0.00% inetd
1080 root 15 7 0 4332K 1352K sleep d0:30 0.00% syslogd
206 root 1 34 -12 2280K &E2K sleep 0:19 0.00% xntpd
154 root 1 33 0 5592ZK 1384K sleep 0:01 0.00% s3shd-1.2.26
188 adeli 1 4 10 1424K 352K sleep d0:00 0.00% spinner
157 adeli 1 23 0 2120K 16028K sleep d0:00 0.00% tcsh
86375 root 1 23 0 920K 328K sleep 0:00 0.00% screensave.sh
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Tiieon,

QTTOCUUTTLECN A PXELWV

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

gz1p compr.tar

gunzip compr.tar.gz

¢ Yvumieon Tov apyelwv Makefile *.c *.h kot
TOV KOTOAOYOL experiments GTO apyeio

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

¢ Amocvumieon Ue:

tar xvf compr.tar

¢ Y& .g7 YPNOLUOTONGTE gUNZIp

¢ Y& .tgz ypPNGUOTOOTE gunzip Kol HeETA tar xvi

¢ ¢ .uue ypnowonomote uudecode
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Other commands

tr
colrm
find

last

script

sleep

clear

Translate or delete characters in file
Delete columns from file

Locate files/directories in the file system

Last appearances of user

Record an interaction with the shell

Wait for a number of seconds

Clear tty
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EvtoAec 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
nbmeserver 120.132.10.11% 1ormee otV OOC’MIV.COM

gabryh di.uob.gr

donfin di.uoh.gr AVTIKOO1IGTOVTOGS TOLS YOPAKTNPES TOV
56789abc pe tovg avtictoryovg and To

012345xyz

$ tr -d '[0-9]uca’ < fetc/Tesolv.conf
nmeserver ... ™
garch di..gr
dmin di..gr
$ colrm 8 14 < fatcfrasnlv.:nnfwg\\\
nameser.l34.65.119
gearch gr

OAo ekTOC 0td TOVC YOPAKTNPEC. ..

Olovg ToVE YOPAKTNPES OE

domain gr cAeg 8-14
$ colrm 1E < fetc/resolv.conf
nameserver 136 OAovg TOVG YOPAKTAPES OE

soarch di.uoa.
domain di.uoa.
$ 1= -ald bin
drwxr-xr-x 2 Bpro uEars 4096 Jan 27 12:b6 bin
§ 1s -ald bin | colrm 11 &E

drexr-xr-x bin

£

otieg >= 15

tr: translate, squeeze, and/or delete characters from
standard input, writing to standard output

colrm: remove columns from standard input, writing
to standard output
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Evro)\r'] find (-name, -exec)

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

# B(#)login 1.7 89/09/05 5MI TTl’mcocs mEPLEYOLEVO OO TOL
setenv TEEM “taet - -7

cat: imput error on .: I3 & directory
kronocs: fhome /users/spro>find . -neme "*ht*' -print

./public_html

-/public html/index.html

./public_html/index.htm

./public_html/spethics.htm

kronos: fhone /users/spro>find . - e ".%og*' —exec cat {} . M

% B(#)login 1.7 B89/09/05 3SMI

setenv TEEM "taet - -7

Cat: input error on .: I3 & directory

kronocs: f/home/users/spro>find . -name ".*og*' -print -exec cat [}
. login

# B{#)1login 1.7 E9/09/05 SMI
setenv TEEM "taet -0 -7

cat: imput error on .: I3 & directory
kronos: fhome /users/spro>

TTl’)ﬂ:cocss TANPEC Vo
apyelov (-print) Kot To,
TEPLEYOLEVE TOVG

apyeio (-exec TNV cat EVIoAn)

\
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f last -n &
SPro Ftaef0
raboot system boot Z.4.7-10 Wed

PPPp-116.dialup.u Wed

Spro Ftaef0 knossos.di.uca.g Wed
Spro Ftaef0 PPP-117.dialup.u Wed
Epro prtesQ ppp-100.dialup.u Wed
SPro prtes0 ppp-50.dialup.uoc Tue

raboot  system boot 2.4.7-10 Tua
sprocsh ptsa/fl ppp-146.dialup.u Mon

wtmp begins Fri Feb 1 12:27:24 2002
f script my_session <«
script started, file is my_session

Feb
Feb
Feb
Feb
Fab
Fab
Fab
Fahb

dEmmom @ mmmm

21:
16
12:
10
o9

21

28 still
19

24-12:27
48-11:03
21-10:20

0E-22:00
16
23

29
33-22:49

logged in

(0&
(00

§ date £0M Kl TEPA GTO

Wad Feb & 21:66:29 EET 2002

f whoami

SpTO

 oexit

axit

script done, file is my_session
f cat my_session

script started on Wed Feb & 21:5E6:25 2002
F date

Wad Feb & 21:66:29 EET 2002

£ whoami

Spro
boexit,

my_session

1330
:03)
(00
(00
(00:
(22
(00

143
B9
BE2)
193
183

Katéypaye ta mavto amd

axit Eniong pe AD, té€hoc Katoypaprnc

script done on Wed Feb & 21:b&:37 2002
f rm my_session

f date ; sleap 20 ; date

Wad Feb & 21:67:24 EET 2002

Waed Feb & 21:57:44 EET 2002

$ clear
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AAN\a XpNoLua...

¢ HAekTtpovikd TavopouEio

s [Ipoypapporta mail, mutt, pine, xmail

¢ Metayimtioteg g C/C++: gec/g++

mema@bowser> Is

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

mema @bowser> gcc -¢ main.c

mema@bowser> gcc -¢ LinkedList.c

mema @bowser> gec —¢ 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

Opydvoon LETAYADTTIONG apYELDV

21 HOPON:

2T0Y0C: ATOTOVEVQL

\t

*

Evton

IIpocoyn oto tab. ITPEIIEI NA TO
BAZETE.

Ta Amottodpeva TpEmel vo VAOTOMOoHV

TPV TO XTOYO.

Av To ATOLTOOUEVO OEV £YOVV OAAACEL, OEV

EKTEAELTOL 1] EVTOAN

20V 0 XTOY0C TOV EKTEAEGLLOV
TPOYPAUUATOC £YEL TO Ovoua, all
2uyvd o X100 clean owaypaopet o

TOPAYOUEVO EKTEAEGTIULO KO *.0
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execute this '"Makefile' just type ''ma
A. Delis (ad @di.uoa.gr)

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

OouT = 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.o: OrderedLinkedList.c
$(CC) $(FLAGS) OrderedLinkedList.c

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

# do a bit of accounting

count:
we $(SOURCE) $(HEADER)
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OBJS = main.o iodat.o dorun.o
LIB = /usr/lib/crtn.o
CC = /usr/bin/gcc

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

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

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

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

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

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 $?




