Unix. File system and Command-I nterpreter (shell)

Concepts

redirection, pipes, filters.

Absolute and relative filenames, path, file permoiss, owner, links, device independenc¢

Description

(so that it is actually a graph). The objectivetlus laboratory is to become familiar with th

The Unix file system is organized as a tree, wiid possibility of establishing additional link

S
e

Unix file system and start working interactivelyings a shell: names, directories, files, pat

observe the device independence of Unix. Finallg,will analyze several features offered
the shell.

and links. By using filters (through pipes) and tkdirection mechanism of the shell we wFI

NS,

y

Steps

Solve the proposed exercises, practicing withbdsghcommand interpreter.

Documentation

. Unix class notes.

. Unix online help ihan).
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Linux basics

Unix features
+ Multiprogrammed OS, multiuser and multi-termiiateractive)
+ Standard for minicomputers and workstations
+ Powerful shell

. redirections (< > >>)
. pipes for inter-process communication ( | )
. background tasks ( &)

+ Many utilities/tools

. linguistic applications

. communication

. compilers/linkers/debuggers
. text-processing

- Commands are rather cryptic

Command syntax

Special symbols:

< standard input redirection (exampbe:og < i nput _fil e)

> standard output redirection (examgeog > output file)

>>  output redirection in append mode (exampleog >> out put _fil e)

<< input data comes after (used in shell scripts)

&  background task, concurrent with the next commgegamplepr og &)

| concurrent tasks: left's output is right's ingekamplepr ogl | prog2)
(Only the input/output of programs using the standhinput/output can be redirected.
Similarly, the program placed at the left/right @& pipe in a command must use its standard
input/output)

Replacing characters (meta-characters):
* replaces any sequence of characters (stringidimg the empty one
? replaces any single character
When any of these characters is found in a commémedshell bashin our
case) takes it as a pattern, replacing it by teedf entries in the specified
directory corresponding to that pattern (alphaladiicordered).
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Example of a Unix file system
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» Tree structure, with a single root (/).
» Devices need to be mounted/un-mounted (usuatlynaatically)

* Filenames = [path/Jname

- absolute path (from the root) /dirl/dir2/dir3/file
- relative path (from current directory) file
dir3/file
.J..1dir2/dir3/fitx
A current directory
| parent directory

Basic commands

» Exiting the shell (finishing the working sessioekit, logout
exit
| ogout

* Changing our passworgdasswd

passwd
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Getting the online help about a commamakn

man command
Shows in the standard output the information reladethat command.
Example:
man Is

Listing the content of a directorls

| s [options] [dir]
Shows in the standard output the entries of theipeé directory.
Some options:
-a all entries, including those whose name belgynsoint (.)

-l full information: permissions, links, owner,ayp, size, dates, name

-R subdirectories are also shown (in a recursiag)w
Examples:

S

| s -a

| s -al

| s =l dirl

Changing the current directorgyd
cd [dir]

Changes the current directory to the specified ®he.name of the new directory
can be indicated in an absolute (form the root)etative way (from the current
directory). If no directory is indicated, it charsg® the user’'s home directory.

Knowing which the current directory iswd
pwd

Shows in the standard output the absolute patheoftirrent directory.
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» Creating a directorymkdir
nkdi r [path/]directory

Of no path is indicated, the new directory is oedah the current directory.

* Removing a directorymdir

r mdi r [path/]directory
If the directory is not empty, the command failsl @wves an error message.

» Showing messages in the standard output relatacgtimentsecho

echo argl arg2 ... argN

» Copying files:cp
cp file_source file_destination
cp file_sourcel ... file_sourceN dir_destination

cp —R dir_source dir_destination

Allows copying a file. Allows also copying a direcy. Allows also copying files
to another directory.
* Changing the name of a filetv
nv source destination
mv sourcel ... sourceN dir_destination
Allows changing the name of a file/directory. Iethast argument is the name of
an existing directory, then it moves all the presdiles to that directory, keeping
their names unchanged.
* Removing filesrm
r mfilel ... fileN
r m—R dir
r m—i file
Removes all the files passed as arguments. Diiesttdrat are not empty are not

removed (when the —R option is used, the directmg all its content are
recursively removed). If the —i option is usedsks a confirmation.
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» Showing the calendar in the standard outpait:

cal [month [year]]
Shows the current month. If a month or/and yeardgated, then it is shown.

» Showing the full content of a file (also for catenating files)cat

cat file_list

Shows in the standard output the content of thesfijhbassed as arguments,
concatenating them. If no argument is passed, ‘®hihe standard input.

Examples:
cat filel.txt
cat filel.txt file2.txt

» Showing the content of a file screen by screesore

nmor e file

» Showing the first lines of a text filaead
head [-n] file

If no number is indicated, the first 10 lines anewn.
Examples:
head filel.txt

head -18 filel.txt

» Showing the last lines of a text fileil

tail [-n]file
If no number is indicated, the last 10 lines amevah
Examples:
tail filel.txt

tail -8filel.txt
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Filters:grep
gr ep [-v] pattern file_list

Analyzes the content of the files passed as argtanehowing in the standard
output the lines that contain the pattern passedgsment. If no file is passed, it
takes the standard input as input. If the —v opt#onsed, it shows the lines not
containing the pattern.

Links: In

| n [-s] existing_name new_name

Hardwarelink: without the -s option. It creates a new gnin the specified
directory, which points to theode (attributes + data) of the file whose name is
passed as argument (link tmpde).

| n existing_name new_name

Softwarelink: with -s option. It creates a new entry iretbpecified directory,
which points to the name (path) of the file whosene is passed as argument
(link by name).

| n -s existing_name new_name
Editing a text filenano, emacs, vi...
nano text_file

enacs text file

vi text file

Changing file/directory permissionshmod

chnod mode file_list

It changes the read (r), write (w) or executiong&mission of the files passed as
arguments. The change can be applied to the ownedile (u), to the group
(9), to the rest of users (0) or to all of them. (@grmissions are coded as a
sequence of 9 bits.

- I WXT WX

Jabea Taldea
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The mode argument indicates the new permissiorgarpossible ways: as three
octal numbers (4: read, 2: write, 1: execution),asra sequence of characters
(ulglol]a for indicating the user, +|- for addingio@ing permissions, and r|w|x for
indicating which permissions are going to be medifi

Examples:
chnod 740 *.txt (rwx r-- --- )
chnod u+x file (put ‘X’ to owner)

Some additional commands

* Showing the list of connected usendio, w

Showing the active processes:

» Terminating a proceskill

kil | [-9] process id
* Preparing a file for printingor

» Printing a file gpooling): Ipr
| pr —m filel (message at the end)
| pr -Plaser filel (printer name: laser)

» Showing the printer queulpq
| pg —Plaser (printer name: laser)

» Showing/changing permission masiknask
« Changing file owner and groughownandchgrp

» Finding files in the file systenfind

fi nd/-name file -print
* Duplicating the standard output (showing it atatiag it in a file):tee
* Counting lines, words and charactevs:
« Sorting lines alphabeticallgort

» Showing the Unix informatioruname
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» Showing for how long is the system runningtime

» Showing the use status of the file systdimn:

Examples

rm *.txt remove all files whose name finishes by .txt

cat maiz?.txt concatenate all files whose name begins by "maiz"
ends with .txt and have one charaoteéhe middle

lpr maiz[1-3].txt print files maizl, maiz2 eta maiz3.txt

cat filel >file2 equivalenttocp fitxl fitx2

head filel >>buru Append the first 10 lines of file filel
to the end of file buru

man cp >lisl & copies the man page of the cp command to §lk |i
allowing executing new commands (concurrently)

head -50 filel | lpr prints the first 50 lines of the file filel
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Proposed exer cises

1. Exit the system and log in again.

2. Change your password.

3. Execute the following commands:
man man
man echo
man 1 echo

4. Execute the following commands and analyze thdtsesu
echo Kaixo zemuz zaude?
echo “Kaixo *“zemuz zaude?
echo “Kaixo zemuz zaude?*
echo *
echo

5. Get the absolute name of the current directory.
6. Show the content of the current directory.
7. Show thecompletecontent of the current directory.
8. Show the content of thie@sers/alumnos directory.
9. Place in youhone directory and test If these two command are fometily
equivalent or not:
cd ../..l..]..lusr
cd /usr

10.Create a directoriyabl in your home directory.
11.Go to the created directorlydbl) and create the following directory structure:

---|-- Programs ----|---- bin
| |---- data ------ |---- January
| | |---- February
| | |---- March
| |---- lib
|-- Leisure
|-- Rubbish
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12.Go to thedata directory. Analyze which is the resulting diregtevhen executing each
one of the following commands (commands are indégeinof each):

cd ../.
cd ../../Leisure
cd ../Leisure

cd January/../..l../Leisure
cd January/../../Leisure
cd /users/alumnos/acaf/acafxxxx/Labl/Leisure
cd $HOME/Labl/Leisure
cd
13.Go to yourhome directory and create a software link SOFT to tilwing directory:
/users/alumnos/soft/acaf/
14.Go to the created SOFT directory.
15. Go to yourLabl directory and create a fiexample.txt (using thenano
editor) of at least 40 lines of text.
16.Copy the fileexample.txt into a fileexamplel.txt
17.Copy the fileexamplel.txt into theLeisure directory.
18. Copy the fileexample.txt into theLeisure directory with the name
example2.txt
19.Rename the filexample2.txt of theLeisure directory to the name
example4.txt
20.Got to theLabl directory and create a subdirecthsisure2
21.Copy all the content of thieeisure directory to thd_eisure?2 directory.
22.Go to theLabl directory and execute the following command, anatythe result:
cp —R Leisure Leisure3
23.Execute the following commands and compare thsiilte:
cat examplel.txt
more examplel.txt
24.Get the list of users that are currently connetidetie machine.
25.Go to theLeisure directory and get the first 10 lines of tagamplel .txt file.
26.Get the last 10 lines of thexamplel .txt file.
27.Get the last 4 lines of thexamplel .txt file.
28.Get the lines from 21 to 30 (both included) of k@amplel .txt file.
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29.Get the number of lines of tlexamplel .txt file.
30. Get the number of words of texamplel .txt file.
31.Get the number of characters of tamplel .txt file.
32.Get the lines of thexamplel.txt file containing the textHello
33.Get the number of lines of tlexamplel.txt file containing the textHello
34.Get the lines of thexamplel.txt file NOT containing the textiello ".
35.Copy the fileexamplel .txt to a fileexample3 .txt .
36.Copy the fileexamplel .txt to afileexample33 .txt .
37.Copy the fileexamplel .txt to a fileexample333 .txt .
38. Execute the following commands and analyze thdtsesu
Is example*
echo Is example*
Is example?.txt
echo Is example?.txt
echo example?.txt
echo example*
39.Remove the filexample333 .txt
40. Execute the following command and analyze the tesul
echorm*
41.Get the calendar of the current month. Also th&&btember of 1752. What's wrong?
42.Execute the following commands and analyze thdtsesu
cat examplel.txt
cat examplel.txt > result.txt
Is

cat result.txt

Is > result.txt

cat result.txt
43.Create the fileal.txt with three lines of text inside.
44.Execute the following commands and analyze thdtsesu

cat al.txt

cat al.txt > result.txt

cat result.txt

cat al.txt >> result.txt

cat result.txt

Is >> result.txt

cat result.txt
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