History of Unix

The story begins in the late 1960s when there was a concerted effort to develop a new operating system technique. In 1968, a consortium of researchers from General Electric, AT&T Bell Laboratories, and the Massachusetts Institute of Technology carried out a special operating system research project called MULTICS (MULiplexed Information Computing System). MULTICS incorporated many new concepts in multitasking, file management, and user interaction. In 1969, Ken Thompson, Dennis Ritchie, and the researchers at AT&T Bell Labs developed the Unix operating system, incorporating many of the features of the MULTICS research project. They tailored the system for the need of a research environment, designing it to run on minicomputers. From this point of view, Unix was affordable and efficient multi-user and multitasking operating system.

The Unix system became popular at Bell Labs as more and more researchers started using the system. In 1973, Dennis Ritchie collaborated with Ken Thompson to rewrite the programming code for the Unix system in the C programming language as a flexible tool for program development. One of the advantages of C is that it can directly access the hardware architecture of a computer with a generalized set of programming commands. Up until this time, an operating system had to be specially rewritten in a hardware-specific assembly language for each type of computer.

AT&T moved Unix to a new organization, called Unix System Laboratories, that could focus on developing a standard system, integrating the different major versions of Unix. In 1992, Unix system Laboratories developed System V release 4. Since, Unix had gone under many improvements. Following are the advantages of Unix.

· Portability: Means to modify a program from one computer system so that it work with different system. About 90% of code in current version of Unix in written in c language and remainder in assembly language. Unix is there fore a potable operating system as it can be easily modified.

· Multitasking: It is an operating system that can do more than one thing at a time. Unix allows user to run as many process as it can handle. User can run several commands in background while executing another in fore ground.

· Multi-user: An operating system that can be used by more than one person at a time, sharing resources, file space, printer and soon Unix support from one to 2000 users at a time.

· Job control: It is ability to control which job is executed in fore ground, back ground or is suspended.

· File system: It has tree like structure. It start with one directories called root, symbolized by /, has multiples directories under it. Storage space for different user files are maintained by operating system. Files can be protected from unauthorized users.

· Pipes: It is Unix file that takes output of one process and provide it as input to next process. While executing and multiple Unix command pipes may be used between command to create what is referred to as pipeline commands.

· Unix shell: User interaction with Unix is controlled by shell, a powerful command for interpreter. When user interact with shell search for program, if found, executes it.

· Visual shell: This is a menu-driven shell and provides commands for file management, text processing and electronic mail.

· Unix utilities: It includes over 100 utility program for function like sorting data, processing text and searching for information.  

Hosts and Terminal:

As Unix is multi-user system, so there is one computer while is shared by all the user. This main computer is called host and does most of work. In order to use Unix system, you need to connect to the host computer. Each such connection is called a session. Unix may be supporting more than one session at same time. The device that you use to do your work is called terminal. A terminal consist of display and keyboard along with associated electronics. These terminals are connected to host by cables or over telephone lines.

Types of Terminal:

There are two types of terminals:

1. Dumb Terminal: A terminal that offer the base minimum of facilities, a screen and keyboard is called dumb terminal.

2. Intelligent Terminal: A terminal that offers some memory and processing power as well as minimum screen and keyboard.

Unix Network:

Unix is often the operating system of choice for connecting computers. All Unix come with built-in communications. Within a network, each computer is called a node. Each node has its own electronic address.

Server and Client:

Most networks have one or more computer that share resources thought the network. Such nodes are called servers. A server provides a server to the network server can provide following types of servers.

File server: A server on network that provides file storage, e.g. sharing of files among different users with one hard disk.

Printer server: A Server on network that provides access to a printer. If more than one user want to print and printer is connected to server than all users printing is managed by server.

Communication Server: A server on network that provide access to modems.

Clients: When your computer make use of shared resources, we speak of your computer as the client, for e.g. you are using Unix workstation that is connected to Unix network. Your computer has its own hard disk on which you store some of your files, for e.g. one of other computer on network, a file server, has very large hard disk on which you keep the rest of your files. When you use files on your own computer the network is not involved, but when you access files as another computer, you are sharing resources of network. At such times, your computer is client and other computer is server. If some one at another computer needs to use files on your computer than, from their point of view, their machine is client and yours is the server.

Starting Unix :

As we know that each Unix session being with connecting a terminal to a host computer. If you are using workstation to access the host, you will turn on the power. Unix starts itself and your terminal is automatically connected. Once your terminal is connected, Unix will ask to enter your name and your password. In Unix language, you must login. Here is how you works. Unix display following





login:





password: 

If you are using a PC to access the host, you will run a communication program and than start it.

Type your name and press ENTER. After typing name, it will ask for password. When you type your password, Unix will not display it on your screen. If you entered a correct name and password, Unix will start a screen for you.

Rules for Login: People who use the computers within the Unix system are given certain UserIDs. UserID is user identification name. It is name that you use when you login.

UserID can be up to 8 characters long consisting of letters and alphabets. As rule, most people use only letters and capital letters. As Unix is case sensitive, so data and DATA are different words in Unix.

Rules For Password:

· It is case-sensitive.

· It can consist of any printable characters.

· Length of password is minimum five-characters and maximum of eight-characters.

Stopping A Unix Session 

To finish with your session, log out of the system by typing logout: 

/user1/$  logout

Welcome to Linux 1.2.13

 login:

You see the login prompt displayed again. At this point, you can log back in as root, or as any user. 

Some systems enable you to log out with the Ctrl-D sequence. If the shell you are using supports Ctrl-D as a logout command, the login prompt reappears. Otherwise, you may see some message.

Directory: A directory is a place where users can store files.

File: A file is a collection of bytes stored on the storage media and is referred by a name.

Command:

A command is a name of program or utility followed by options and arguments used by the program. Command interpreter for Unix is ksh (shell). The shell reads input from your terminal, interprets what you typed, and attempt to execute a program based on the input. Now we discuss the everyday commands on Unix. There are commands to count words, select strings, sorts, print and compare files. There are also procedures for redirecting output and using the powerful Unix pipe commands. Begin this at your shell prompt.

Know your current working directory: the pwd command

Unix file system is broken down into a number of directories, which in turn contains files. These directories may be system defined or user defined. If you want to know about the current directory in which you are currently working, then you can use pwd command to check it. pwd stand for present working directory..

Know about your files/directories; the ls command 

In order to know about the file system structure and the location of files, we use the ls command. ls command gives us a list of files and directories present in the working directory.       

It is used to list the content of directory. If no directory is specified you get a list of files in current directory. This command allows you to view additional information for each file or directory. ls command can be use for following purposes:

· List file-names and directory names.

· Display inode information about a file.

· Recursively list all subdirectories and their content.

· Display non-visual characters of file-names and directory names.

Command Format: The general format of ls command is as under

 ls [-a d l r t x C F R]  {File-list} {Directory-list}

Following table describe option and argument used.

	ls –c
	list output  in vertically sorted columns. you can say as Dir/w in dos. ls command is same as ls - c. 

	ls –F
	F(function) option display by placing slash(/) after name if file is directory, * if file is executable, @ if file is symbolic link.

	ls -R
	R(recursive) lists subdirectories i.e. display content of directory and all its directories.

	ls –a
	List all entries including hidden files i.e. beginning with period (.).

	ls -C
	Sort output based on the time of list inode modified for each file.

	ls –d
	If argument are directories, list only their names suppresses the listing or directory contents.

	ls –l
	list content of directory in long format.

Output of ls -l is following

Total 10

drwxr-xr-x    3    harly   other       906     21:09:34       backups   

-rwxr-xr-x    1    sonic   other     1906    20:09:24        setup     

-rwxr-xr-x    5   harly2  other       936    23:19:44        abc     

drwxr-xr-x   4  harly1   other       236     22:29:54       khalid     

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

In about Output:

 First line tell you amount of storage used by there files. Storage is measure in blocks, one block is equal to 512 bytes.

On next line, for right is file-name.

To its left is time and date the file was last modified.

To left of modification date is size of file, in bytes. 

To left of file-size is group name and to left is owner-name.

 To left of UserID is number. If file is ordinary or special file this number shows how many links there are to this entry i.e. how many identical copies of file exist in different place, for directories number of link is number of subdirectories in that directory.

Finally, the 10 character at left-hand side of the listing give us information as to the type of file and its permission left most character represent type of file. d for directory ,(-) minus sign is for ordinary file and  b or c for special files.


9 characters to right describe permission associated with the file. r is for read, w is for write and x is for execute. Consider following example .

-rwx r-x r--  {To understand let us repeat}

rwx     r-x   r--

We can categorize information as follow.

                                                 Permission   

  

owner

Group


other



rwx
             r-x                              r--



	ls-p
	If file is directory, slash(/) is placed after its time.

	ls –r
	Reverse the sorting order.

	ls –s
	File size is displayed for each entry.

	ls –t
	File entries by time stamp.

	ls –x
	List output in horizontally sorted columns.

	ls –I 
	Precede each file-name with its related inode number.


Arguments:

Following list describe arguments that may be passed to ls command.

File-list: One or more files ls will search for and may attempt to display. 

Directory-list: One or more directories search for and may attempt to display. 

date command:

date command displays the date and time. Super-user (system administrator) can use the date command to change the system’s date and time. 

Format:


 date  [mmddhhmmyy] [+ format letter] 

When you just type date and press enter then you will see the date store on system in following format.


$ date (press enter) 


output is  Tue Nov 2  20:30:40

different options used with date are following.

Date mmddhhmm[cc]yy: change the date and time to new date and new time specified. Century is not required. first mm means that month, dd means that date, hh stands for hours and mm is minutes, yy specifies for years.

For e.g. following command change date to month (November), date (2), hour (3) minutes (50)


$ date 11020350 (press enter) 

Where 11 stand for mm,02 stand for DD, 03 stand for HH,and 50 means that mm

NOTE: User cannot set the date,only Super-user can set the date,

Date + Format: Special format strings used to retrieve date and time in formatted output. Following is list of format description each description  must be preceded by % character.

	Date +%A
	Full weekday (Sunday---- Saturday).

	Date +%a
	Abbreviated week-day (Sun----Sat)

	Date +%B
	Full mouth name(January-----December).

	Date +%b
	Abbreviated  mouth name (Jan----Dec).

	Date +%c
	Country specific date,time.

	Date +%D
	Date (mm/dd/yy).

	Date +%C
	Day of mouth(1---31).

	Date+%M
	Mouth of year (01---12).

	Date +%w
	Day of week (0=Sunday, -6=Saturday).

	Date +%Y
	Year in century format (1999).

	Date +%y
	Current year (00—99).

	Date +%H
	Hours(00---24).

	Date +%I
	Hour (00----12).

	Date+%M
	Minutes (00--59).

	Date+%r,t
	Time (HH:MM:SS).

	Date+%s
	Seconds (00--59).

	Date +%n
	Display new line.

	Date +%t
	Display tab key.


An example is 

$ Date + “it is % T % t on % t % d” (press enter) 

Output is following:




it is 3:00 on 02/11/99

Directory

Directory are file-folders and their contents are files and sub-directories. Directories contain information that tells Unix where to look for the files. Unix store descriptive information for every file in the system. This information that describe a particular file is called an index node or inode. Each inode act as an internal representation of a file. Each inode represent a single file. Unix keeps all inodes in special system table. Each inode contain information describing following:

Type and size of a file.

Where data is stored and which UserID owns the file.

Time on which last time file was modified and accessed.

Number of links to the file.

A directory consist of number of entries each of which is 16 bytes long, 14 bytes for filename and 2 bytes for inode number. When you tell Unix to access a file Unix check in appropriate directory and reads inode number. Then from this number Unix read all the information in table. Different Dir name used in Unix are:

Subdirectory and Parent directory: 

A directory that lies within another directory is called subdir and directory that contains subdir is called parent directory. 

Root  directory (/)

A hierarchical system of directories based on single root Dir in which all directories except root Dir are subdir. Root Dir is directory that contains all other directory in file system. This is ultimate parent directory, every other Dir is some level of subdir. Root Dir is called by forward slash(/).

Home directory

Linux provide each user with his or her own directory called home directory. In this directory user can store their own files and create subdirectories. Your home Dir is available to everyone. These lies in home Dir of root.

Working directory

The directory in which you are currently working is called working directory or current directory. A designated directory that acts as a base for specification for pathnames. 

Path

To specify a filename it is sometimes necessary to describe its location in the directory tree. to do so, we start in root directory and list in turn each directory that we would need to traverse, ending with name of file itself. The route that we take through the tree is called path. Description of path is called pathname. Suppose we a filename tree in directory example, which is subdir of user, which is in root directory. Path is:



/user/harley/example/tree

Absolute or full path

A pathname beginning with a root directory (/) is called absolute or full path. for e.g.



/home/user1/abc

is a full pathname. 

Relative path

A pathname not beginning from root Dir that starts from your working directory is relative pathname. for e.g.  if you are in user2 directory than 

examples/tree is your relative path starting from example.

If your working Dir is /home/user2/hrley/examples then relative path is:



Tree

mkdir  command:

This command makes a new directory. You can pass multiple arguments to mkdir. 

Syntax:


 mkdir [-m mode][-p] directory-list 

A directory created with mkdir will have two entries placed in it. First entry is .(dot) which represent directory itself. Second entry,..(dot) represent the parent directory of new directory. When you create new directory, system builds a new inode (information node) for directory which allow access to data stored in directory file and inform system that file is directory type. You can create single directory, more than one directory, and any other directory subdirectories for e.g.


$ mkdir chart (press enter)      {Create directory name Chart}.


$ mkdir /usr/harly/example/chart (press enter)       {Create directory in given path}.

$ mkdir chart graph data   (press enter)         {Create 3 directory, chart,graph,data}.

Option use with mkdir are:

-p   
Parent directory creator. If you specify a path name to create new directory and parent directory do not exit, mkdir will create them as needed.



Example:


$ mkdir /usr/harly/big/files (press enter) 

And directory [big] doesn’t exist an error is display. To overcome.


$ mkdir -P /usr/harly/big/files (press enter).

-m   Mode to use for new directories i.e. what permission you want to assign to new directory. Default is 755 means full permission of owner, read and execute permission for group and all other.

Varies permissions as having the following values.

Read=4,            Write=2,       Excute=1  

So if we want owner to have read,write and execute permission. Numeric value for this 4+2+1=7, for only read and execute permission value is 4+1=5, if no permission than value is zero.

So, there are eight different combinations 0 though 7 as follows.

	NO
	READ
	WRITE
	EXCUTE

	0
	-
	-
	-

	1
	-
	-
	1

	2
	-
	2
	-

	3
	-
	2
	1

	4
	4
	-
	-

	5
	4
	-
	1

	6
	4
	2
	-

	7
	4
	2
	1


cd Command

The cd (change directory) command lets you change your working directory. You can think of it as moving to another directory. The syntax of the cd command is 

cd <directory specification>
There must be a space between cd and the directory specification. 

The directory specification can be an absolute or relative one. For instance, type cd .. followed by pwd: 

darkstar:~$ cd ..

darkstar:/home$ pwd

/home

darkstar:/home$ cd ..

darkstar:/$ pwd

/

darkstar:/$ cd ..

darkstar:/$ pwd

/

There is no parent directory for the root directory, so typing cd .. when in the root directory simply leaves you in the root directory. Note that the Linux command prompt shows you which directory you are currently in, so you don't have to type pwd all the time. (I will continue to use pwd for clarity.) 

You can also use absolute directory names. 


darkstar:/$ cd /usr/bin


darkstar:/usr/bin$ pwd


/usr/bin

When you type an absolute directory name, you go to that directory, no matter where you started from. When you type cd .., where you end up depends on where you started. 

To see the effect of changing your working directory, type ls. The list of files is so long that the first part scrolls off your screen. The ls command shows you the contents of your current directory (as always), but now your current directory is /usr/bin, which contains many more files than your home directory. 

rmdir command

To remove the directory use the rmdir command. The directory must be empty. An empty directory has two entries .(dot) representing itself and ..(dot) representing parent directory.

Syntax: 


 rmdir  [-ps] directory-list 

For e.g. to remove directory named/usr/harly/big/files

Enter $ rmdir /usr/harly/big/files (press enter).

If your working directory is /usr/harly just type,

$ rmdir test (press enter) 

If you want to remove more than one directory type,


$ rmdir test data chart (press enter) 

In order to remove directory following rules must be followed.

Directory must be empty.

Your UserID must have write and execute permission.

Directory cannot be your working directory.

Options:

Following option may be use to control how rmdir function.

-p
Remove empty directory specifies in directory path.

Suppose you have following directory structure:


/usr/harly/big/files/backup

You want to remove above directory than you have to do


$ rmdir /usr/harly/big/files/backup (press enter).{Removes backup directory.}

$ rmdir /usr/harly/big/files/backup (press enter).{Removes only files directory.}


$ rmdir /usr/harly/big/files/backup (press enter).{Removes only big directory.}

instead of doing all above just type.


$ rmdir –p  /usr/harly/big/files/backup (press enter).
 

Above command remove each directory by starting with last one and when all directories have been removed or when a directory is found that cannot be used.

-s
Suppress any message produced.

 mv command:

This command when used with directories is used to rename. Syntax: 

 mv old-directory name  new-directory name 

First describe a directory that must be already exist. Second path name is new name. mv command will rename the first directory using new name.

Example: $ mv /usr/harly/current  /usr/harly/obsolete (press enter) 

Change name of subdirectory current to new name obsolete. Another shortcut is first move into usr, harly directory and then just type.


$ mv current obsolete (press enter) 

In order to rename as directory, you must have write and execute permission for parent directory. Suppose you type:

$mv new test

test already exist than new is subdirectory of test.

 Files:

 File is a collection of data that is given a name and stored on disk or tape. In Unix file any source of data can be written. For e.g. to print data, you write it to file that represent printers. To receive data from keyboard, you read data from file that represent keyboard. So in Unix all input/output is done using files. Unix support three types of files.

Ordinary Files: These files store data with some name. by using file-name content of files can displayed, copied, removed etc.

Directory: Directory is a file containing information about other files and directories. A directory contained with in another directory is called subdirectory.

Special File: These files represent a physical device. To read or write to a device, all you need to do is read or write to special file that represent the device.

How to Create Files: There are several ways in which files are created. We will study different commands to create a file. Before creating a file you must give a name.

Rules for Names;

File-name can be upto fourteen(14) characters long.

File-name consist of letters, digits and underscore (_) and period character in middle.

Upper case and lower-case are significant in file-names.

These characters are avoided in file-names. space, tab, backspace, ? < @, #,$,^,&,(),{},[] =,< >

Avoid =,or - or . as first character of file-name.

 cat command: 

This command reads data from files or standard input and display data to standard output. Some of user of cat command are.

Display content of ASDII files.

Create a file by coping input from keyboard to file.

Combine multiple files into one file.

Format:
$ cat {>>, <} {file-list} (press enter).

Displaying File: To display the content of file you just type.



$ cat {file-name} (press enter).

Content of given file are display on your terminal screen. You can display the content of file which reside in other directory by giving path.

Displaying Multiple Files: To display more than one files you simply name more one file on command line. For e.g.



$ cat names phone address (press enter) 

Display contents of all three files. There is no notification that when file ends and next one begins.

creating A Short File by Keyboard Input: You can also use cat to create a  new file by typing the input from your keyboard. Following is brief  example.



$ cat > new file (press enter) 

This is a test file created by cat command

This is simple way to create new file

but remember you can only edit current line.

Press Ctrl+D on next line.

^D 

You have now created a file named newfile. You can display its name by ls and its content again by.


$ cat newfile (press enter) 

You can change it by editor. Right assign to newly file are 644.

6------- read,write for owner

4------- read for group

4------- read for others.

Copying A File: You can make a copy of file using cat. Simply redirect output to file. For e.g.



$ cat original-file > new-file  (press enter) 

Copies original file into new-file. 

Add Line to End of Existing File: You can add lines to end of an existing file by using variation of cat command. By using (>>) symbol, you specify that if file already exist, cat is to append data in the last of file.



$ cat >> new-file (press enter) 

Whatever you type is added in last of new-file.

Combining Content of Two Files into One File: When you combine files, you will usually want to save the output rather than display it. For e.g. following command output of three files and writes it to bigfile.



$ cat names address phone > bigfile (press enter) 

If bigfile does not exist, cat will create it. If bigfile already exist, it will replace and its data will be lost. If you want to append data at last use >> inserted of >.



$ cat names address phone >> verybig (press enter) 

Now content of file names, address and phone is added last of verybig file.

So we can say that cat file is used to concatenate files together, display the content of files and copy files. Some examples are.

 $ cat file1 (press enter) 
{Display content of file1}.

 $ cat > file1 (press enter)    {Display existing file is overwritten whatever you type}.

 $ cat A B C (press enter){ Display files A B C}.

 $ cat file1 file2 >> file3 (press enter) {Add content of file1, file2 in last of file3}.

 cp command:

 The cp command copies a file. It reads the contents of a file and create a new file or overwrites on existing file.

Use of cp command is.

 Copy one file to another.

Copy multiple files to directory.

Copy from one directory to another.

Syntax:  cp [–i p]  source-file destination-file

  
  cp [-i p] source-file destination-directory 

cp [-r i p]  source-Dir destination-Dir 

Options:

-i: You are prompted if copy will overwrite on existing file. If you type y, copy is performed otherwise no.

-p: Preserve characteristics of source-file copy the content, modification time and permission-mode.

-r: Recursively copy any source-directory. If directory is given as source file than all of its file and subdirectory are copied.

Examples:

Following command copies content of file1 to file2.







$ cp file1 file2 (press enter) 

Following command copies files A,B,C to test directory.






$ cp A B C test (press enter) 

Following command copies content of test directory to test1. In this case option r is necessary if source is directory.









$ cp -r test test1 (press enter) 

Following command copies A B C to test with prompting.






$ cp -i   A B C test (press enter) 

Following command copies the modification, time, modes to destination file.



$ cp -p file1 file2 (press enter) 





In above case if file2 exist and its modes are r-- and modes are rwx then file2 modes will be also rwx.

You can use all options in single command.







$ cp -ipr A B C test (press enter) 

Following command copy order file in sonic/irfan/does directory to usr/sonic1/sonic2 directory with name backup.










$ cp sonic/irfan/does  usr/sonic1/sonic3/ backup (press enter).

To make a copy with same name in different directory.






$ cp /does/order  backups (press enter) 

Following command copies test1 file test directory to current directory.




$ cp test/t1 . (press enter)  {.(dot) is for current directory}.

If you want to copy to a file, which already exist, but is write protected or directory doesn’t exit than you see.










cp: cannot create no-hold/bassed.

rm command 

This command removes files or directories . rm command actually removes specified link to a file. If all links to file are removed, file is deleted and contents are lost. You cannot undelete a file in unix. syntax of rm is:



rm [-f i] file-list

Options following list describe options used with rm:

	-f
	forces the removal of all files listed. does not check to see if file is write-protected or not. Does not prompt for confirmation.

	-I
	Before each file is removed you are requested to respond with confirmation. Any string starting with “y” removes the file. If i and f both are used than i take precedence and f is ignored.

	-r
	Remove directories and all sub-directories and files. All files are removed from directory,then each dir is removed. If file is write protected you are asked for confirmation. 


You can remove more than one files with rm command. If you want to remove a file for which youdon’t have ownership you will see: Permission denied. 

Examples:1. following command remove filename data in your working dir:

$rm data

To remove filename test from directory data type as follow:

$rm data/test

following command remove files A B C from your working dir:

$rm A B C

Following command removes allthe files and subdir under the dir /user/new/documents:

$rm –r /user/new/document

following command reove dir progs and docs.

#rm progs docs

 mv command

When mv command is used with files it performs following functions:

Rename a file or .

Move one or more files to reside under different directory.

Rename and move  a file.

Command format is:


mv [-i f] old-filename   new-filename


mv [-i f]  filename          directory-name


mv [-i f] file-name dir-name/new-filename   

f option forces mv to occur and i display confirmation message.

Examples:

to rename a file from new to old:

$mv new old
[new is change to old]

To rename a file new tonew1 and move in test dir:

$mv new test/new1

To move a file from home dir to test dir with same name:

$mv abc test

Link

When directory is created in Unix, it store one entry for each file. Each entry consist of 14-byte filename and 2-byte inode number which contain all information that unix need to work with file. So when we access a file unix search the information with inode number not by name. Connection between inode number and filename is called link.with ln command we can create copies of  single file with different name and same inode-no. ln command is like cp command, only difference s that cp makes a duplicate of file using disk space and ln command creates a new link to original file. 

 ln command

Purpose of this command is to link a new file to existing file. It is used to provide multiple filenames to  same physical data. It has two formats that allows:

Create an additional filename forexisting file.

create corresponding filename in different directories for set of existing files.

Command format is:


ln [-f s b] filename  link-filename


ln [-f s b] filename  directory


Options are:

	-f
	forces ln to occur although the link-file exist already.

	-s
	causes symbolic link to created.It span files and refer to directories.

	-b
	create backup if file already exist and place ~ symbol in last. 


If any file content is change than all its link are changed also. If modes of one file are changed than all link file-modes are also changed. 

Example:

Following command link “ABC” name with name “New”.

$ ln ABC New

check it by ls –l new:

-rw-r—r--
2
user1
user1
1024
New

or $ ls –i New ABC

12523
ABC

12523
New

both have same inode number.

following command create link in other directory:

$ln ABC Test

where Test is directory.

following create link with different name in other directory:

$ ln ABC Test/New

$ ln ABC TEST

ABC and TEST  are files, if TEST already exist then link is not created, to  create it anyway:

$ ln –f ABC TEST

If you want that data of already existed file is not lost then:

$ ln –fb ABC TEST

Then two files are saved:TEST~ and simple TEST which is link of ABC.

 file command

file command determines what type of data a file contains. It return a brief explanation of what type of data it believes is in each file. Command format is:


file [-f filename] file-list

You specify one or more files and file command will tell you type of each file i.e. file or directory. If you want to apply command to a file for which you don’t have read permission, you ‘ll see following message:


file cannot open.

Option used by this command are:

-f filename
Next argument after –f is read and contents are used as pathnames for files to be examined by file command.

Examples:

when you type as follow:

$ file /bin

Output is: /bin:directory 

Output of:

$ file /user/harley/programs/caculate.c 

is : /user/harley/programs/calculate.c: c program text

$ file /dev /etc/passwd

output is: /dev: directory


   /etc/passwd: ascii text

Suppose you create file with name Filenames and store following data:

$ cat>filenames

/bin

/bin/ls

/dev

/dev/console

Press ^D.

If you type as follow at shell:

$ file –f  filenames

.bin: directory

/bin/ls: iaPx 386 executable

/dev: directory

/dev/console: char special

 wc command

wc command counts characters, word and lines in a file and display output on screen. Word delimiter for word are spaces, for line is enter. features of wc are:

Count number of  character in a file.

Count  number of words in a file.

Count number of lines in a file.

Reads from afile.

Reads from standard input.

write to Standard output.

Handles multiple files.

Command Format is:


wc [-c l w] [file-list]

Option:

	-c
	Count and display only number of character.

	-l
	Count and display only number of lines.

	-w
	Count and display only number of words. 


Example:

1. $ wc –c Test

[count no of words in test].

2. $ wc –l Test

[count no of lines in Test].

3. $ wc –w Test

[count no of words in Test].

4. $ wc –l < /etc/passwd
[display no of lines in passwd file] 

5. $ ls | wc –l


[No of dir and files in home dir]

6. wc A B C


[display lines, words and char of files A,B,C]

7. $ who | wc


[how many users login].

8. $ wc Test > ABC 

[ write output to file ABC]

  more command

This command is used to display a text file one screen ful at a time. As you are reading a file, you can apply different commands. Command Format is:


more filename1 --- [+ lineno]

You specify one or more files, more display them one at  a time. Suppose you enter:

more temp

above command display one screen at a time followed by line : More…(15%) At this prompt you can enter following commands:

	=
	Display current line.

	?or h
	display help of all commands

	^l
	redraw current screen.

	space
	display next screen.

	return
	display next line

	q
	quit without displaying next

	!command
	execute unix command for e.g. !date.

	!sh
	to executer more than one commands to return back type exit.

	: f
	display current filename and line no.


   tail command

 This command displays last few lines of a file. It displays however many lines you specify as an option. If you don’t specify numbers of lines, tail command displays last ten lines of a file. Command format is:


tail [+ -] number  filename ---

Examples:

When you use tail command without any optin you will see as follow:

$ tail temp
[display last ten lines of  temp file].

Following command displays last 5 lines  of temp file:

$ tail –5 temp

3  Following command displays all lines starting from line# 20.

$ tail +20 temp

 regular expression

These can be defined as a shorthand notation for operating upon whole aggregrate of files and directories in a single command. Regular expressions are used throughout Unix, with many different commands. Within a regular expression, letters and numbers stand for themselves while characters

?
*
[
]
‘
!

have special meanings. Some are:

? Question mark represent any singl character.

* Asterisk matches zero or more characters of any type.

[ ] match a specific character, one that is member of a particular set. To do so, enclose set of characters in square bracket and use whole thing as a part of pattern.

minus sign to stand for a range of consecutive letters or numbers.

!   use exclamation mark just after the left square bracket to indicate that you want to match any character that is not in the set.

Examples

1. $ ls  C?


[Display names starting from c and one char after].

2. $ rm AB?


[Remove all files starting from AB and one char after].

3. $ rm a*


[Remove all files starting from a].

4.$ ls a*old??
 

[Display all files starting a and two character in last].

5.$ ls example [abcde] 
[Display names of all files begin from example followed by 




 a or b or c or d or e]

6. $ ls [tT] *


[Displays files begin from t or T]

7. $ ls chapter [0-9][0-9]
[Displays filenames that end with two digits for e.g. chapter01 or 03 or 12 etc]

8. $ ls c[!456]
[displays files starting from c and had one more character but not 4,5 or 6].

 cal command

It generates a simple calendar and writes it to standard output. Default output for cal is current month, using  options a specific year and month can be created. valid year is –1-999], month is [1-12]. command format is:



cal [month] [year]

Year: Produce calendar for given year.

Month: Produce calendar for specific month of given year.

Example:

$ cal

[Display current month calendar]

$ cal 1999
[Display calendar of 1999 for each month]

$ cal 1,1989
[calendar for Jan, 1989 is displayed]

 calendar command

It provides daily reminder service. It searches for strings anywhere in calendar file that match today’s or tomorrow date. Command format is:



calendar [-] 

means perform calendar command for every user.

Example: Create a file calendar as follow:

$ cat > calendar

May.16-. It will be holiday.

May.17- type notes of Unix.

Press Ctrl+D. Now type calendar and you will see as follow:

$calendar

May-17 type notes of unix.

output of calendar command consists of selected line from calendar file. lines selected are those which contain data representing today and tomorrow. Lines which contain other dates and lines which do not contain dates are not shown.

 passwd command

When a new user is added to system he chooses a password for that UserID. If you want to change the password than you can change it with passwd command. Passwd command allows you to create or change the password. Super user can change any user password where user can only change your password. Command format is:



passwd [username]

When you type passwd and enter at your shell prompt itwill ask for old password as follow:

$ passwd

Enter old password:

After passwd verifies that you enter correct password, it will prompt you for new password as follow:

Enter new password:

Re-enter new password:

Name of password you enter should obeys following rules:

Must contain six character, only first 8 are significant.

Must contain two alphabetic character.

At least one special character or number.

New password must have at least 3 character different from old one.

Options: Use with passwd are:

	-d
	Delete password for use name, for e.g. $passwd –d peter remove password.

	-f
	This option force the user to change the password next time he login.

	-s
	Displays status as: name [ PS or LK or NP] date

name is username, PS means has password, LK means locked, NP means no password, date is date last time password was changed. 


 ownership & permission 

Unix provides a mean to assign permission for files and directories, such that range of users who can access those file and directory. There are three class of users who may access or not:

Owner 

Owner is user who initially created it, which is called UserID (user identification).

Group

Group is collection of UserID that share file permissions. Every UserID in Unix belongs to group. Each group is known by name called groupid. A group allow people to share files without having to open those file to every body on system who belong the group.

Others

All other users of system i.e. anyone who has user-name and can gain access to system.

Every file and directory on system has three type of permissions:

Read

A user with read permission for a file can look at the content of that file, or to read filenames in a directory. In detail names are not read like [ls –l].

Write

Permission to modify a file or to create or remove directory entries.

Execute

Permission to execute a file or to fully access to a directory for e.g. cd command, ls –l etc.

by combining three types of permissions and three types of user we can come up with total of nine set of permissions:

read, write, execute for owner.

read, write, executer for group.

read, write, group for others.

These are rwxrwxrwx. Missing permission is indicated by -. Nine permission is collectively called mode of file or directory. When you create a file or directory, permission are determined as follow: Starting with 666 or 777 Unix subtract 3-digit number called user file-creation mode mask. In Unix default mask is 022. o for owner, 2 for group and 2 for other. For e.g. you create a simple file, starting from 666 Unix subtract value of mask as follow:                         

6-0=6, 6-2=4,6-2=4 so 644 is default mode.For directory it will start from 777 and then

7-0=7, 7-2=5,7-2=5 so 755 is default for dir and executable files.

 umask command

This command is used to specify your file creation mask. Command format is:


umask [nnn]

You specify a 3-digit number that represent the permission that are to be held.If you enter umask with no number it will show you current file-creation mask. To determine your default mask type as follow:

$ umask

you see 022. You decide that you want all your files and dir to be completely private. enter:

$ umask 077

So every file or dir you create have modes:600 or 700.

 chmod command

This command allows you to change the modes of a file or directory. file modes control file attributes such as who can read from file, write to file, execute a file.

chmod allow these attributes using:

Absolute mode

It is a number of three digit octal. Each number represent set of permission for owner, group and other user. Each digit is sum of one or more 4(read), 2(write), 1(execute). so for e.g.
$ chmod 600 secret.stuff changes mode of file secret.stuff to 600.

$ chmod 666 peace happiness changes modes of file peace and happiness to read, write.

Symbolic mode

It consist of three parts: 

Who string (who is affected  u for user, g for group or o for other).

Operator (what action to taken + to add, - to remove or = for absolute assign permission as specified, permission not specified are removed).

Permission (r for read, w for write, x for execute).

Format is :
chmod [who string] [operator] [permission]

Example are:

$ chmod  u +r  myfile
[Add read permission to myfile].

$ chmod g – w myfile
[Remove write permission for group to myfile].

$ chmod a = rx myfile
[Assign read and execute to all but removing write to 


                                                myfile]

4. $ chmod g+r-w myfile
[Add read and remove write to group].

5. $ chmod = myfile

[Remove all permission]

6. $ chmod g + x  xyz*

[Assign execute mode to group of all file begn from xyz]

 chown command

 If you own a file, you can change its owner. Once you transfer ownership to another UserID, you lose the associated privileges: being able to change permission and being able to change the owner, Super user can change the owner.To change the owner use the chown command. Command format is:



chown UserID file..

you specify a UserID and one or more files. for e.g. suppose you create a file task. You now want to change ownership to user2, Enter:

$ chown user2 tasks

When you work with files that are linked, changing ownership affects all the links. 

 chgrp  command

If you own a file, you can change its group. Once you transfer group to another UserID, you lose the associated privileges: being able to change permission and being able to change the group, Super user can change the group. To change the groupowner use the chgrp command. Command format is:



chgrp UserID file..

you specify a UserID and one or more files. for e.g. suppose you create a file task. You now want to change ownership to user2, Enter:

$ chgrp user2 tasks

When you work with files that are linked, changing group affects all the links. You have three files world, peace and happiness for which you want to change group as follow:

$ chgrp dcs world peace happiness

 who command

This command displays the names of all the UserID that are currently logged in. Command format is:



who [- s q H T]


when you type who you will see as follow:

Name
Line
Time

Name is user name

Line is terminal name

Time is the time you logged into the system.

Option:

	-s
	display UserID, line and time. This is default.

	-H
	causes column header to be printed.

	-q
	quick options display names of all users and total number of all user.

	-T
	stat is display means + mean you can send message, - mean you cannot, ? means line is bad.


 who am i

At any time you can find out the UserID that is logged into the terminal you are using by typing:

$ who am I

or

$ who am I

output of this command is:

name
terminal
date
time

i.e. information about you. An alternative command is logname. This command only display the name of UserID. for e.g.

$ logname

you will see name of user.

 id command

id command display your UserID, user name, group id and group name. system uses your UserID to identify the files you own and other important information about processes you are executing. Command format is:


id [- a]

-a mean display all groups to which working process belomgs.

 uname command

This command displays the name, inode, verson, release and hardware type of current Unix operating system. By default only system name is displayed, with using option we can display detail information. Command format is:



uname [-a m n r v]

Options are:

	-s
	Display the name of system you are using. This is default.

	-m
	Display name of hardware i.e. name of computer (386, 486,..)

	-n
	Display the name by which your system is known to network.

	-r
	Display release number of operating system.

	-v
	Display version of Unix system.

	-a
	Display all options at a time.


 Redirecting input/output

When program runs on Unix system, it usually expects some input and usually produce output. most Unix system have three standard files:

Standard input : Place from which a program expect to read its input, standard input is keyboard.

Standard output: The file which program writes its result, it is usually user terminal screen.

diagnostic output: file to which program writes any error responses, it is also sent to terminal screen.

Unix provides a capability to change the standard devices listed above. you can change standard input from keyboard to file, standard output of command is written to a file.. This process is called redirecting input and output.

Redirecting standard output:

to redirect the standard output for a command, type the command followed by >(greater) symbol followed by name of output file:



command-name > filename

for e.g. you want to make long listing of your directory and store output in a file name directory as follow:


$ ls –l > directory

In above, there will be no output on screen, but after command finish, file directory contain the output of ls. Check it : $ more directory.

You can redirect output to file even if file does not exist, in this case Unix will create it, if you redirect to file that already exist its content will be replaced. for e.g.


$ cat info1 info2 info3 > info

So if file already exist than Unix first clears output file info than standard output is redirected to info. following command directs output of date command into file today:


$ date > today

Redirecting and Appending standard output

If you don’t want to lose the content of existing file, but want the output of a command is added in the last you can do this by prefixing filename with (>>) sign. for e.g.


$ date >> directory

Store current date at the end of directory file.

$ cat info1 info2 info3 >> info

So data of all four files is added in last of info file.

Redirecting standard input

We can redirect standard input for a command to come from a file instead of keyboard, by prefixing file name with (<). Suppose we type:

$ cat 
[press enter than we have to type data through keyboard, if we want to get data from any file instead of  keyboard we use:]

$ cat < myfile

which concatenate content of file myfile to standard output.Some other example are:

$ mail date < ABC.txt

$write < message

$ wall < mfile.

 Pipes and Filters

A command which accept input from standard input and produce its output on standard output, is known as filter. Command which is filter takes some input, perform some filtering action and generate some output. there are some commands which are only used as filter, If you want to apply them to files you have to redirect standard input. Some commands are not filter because either input does not come from standard input or they do not produce output on standard. For e.g. ls is not filter since it does not accept from keyboard, lp is also not filter because it does not write to standard output. The simplest possible filter commands are like cat, more, sort, grep etc. Importance of filter is that they can be combined. you can combine filters by joining the standard output of one command to standard input of next command such an arrangement is called pipeline.

Symbol (|) is known as pipe symbol. Standard  output of command to left of | become the standard input to command on right of |. for e.g.

$ ls | wc – l

Output of ls is input for wc –l, which count nmber of lines in ls output so result is number of files in directory. Another e.g. is:

$ who | wc – l

Standard output of who is input for wc – l, the result is count of number of user on the system.

Those commands which are filter can be used as intermediate operation in a pipeline (between two | symbols). for e.g. grep, sort. Those commands which are not filter can be used only on one side. for e.g. ls is used only on left side of | symbol, similarly lp can only be used as last command in pipe. Some examples re:

1. $ cat doc1 doc2 doc3 | nl | more
[output of doc1,doc2,doc3 is input for nl which number each line, finally this is input for more which display pagewise]

$ cat old new extra | grep hello | sort | more

In above command all three files word hello is search, then sorted and display pagewise.

cat name address phone | more

Display these files pagewise.

4. $ ls | more 
[Display dir one screen full at a time]

 tee command 

A tee is a filter that reads from standard input, copies the data to a file and then writes it, unchanged to standard output. Command format is:


tee [- a ] [file-list---]

Standard input is copied to file you specify. If you specify more than one file, tee will make more than one copies. When you use tee to copy data to file, shell will create the file if it does not exist. If  file exist, its data will be overwritten. If you want to add data to an existing file, use tee with –a (append) option.

Example: $ ls –l |  tee dircount

Show full listing of current directory on screen, input in file dircount.

$ sort unsorted | tee sorted


sort data of file unsorted, tee then sends copy to file sorted.

$ who | tee –a masterlog | wc – l

display number of user that are currently logged in within the pipe, copy of data is appended to file called masterlog.

 Background Processing

As we say before in feature of Unix that it is multitasking system. This means that system can attend more than one job at a time. In Unix, each one of these multiple task is called process. Process is running job with some specific task to do. When a process uses your terminal for input and output, we say that it executes in foreground, when a process runs on its own, not reading from your terminal, we say that it executes in background. Whenever you enter command in regular manner, the command runs in foreground, however, if you end the command with an ampersand (&) character, commands runs in the background. Example is: following command will sort a file name bigfile and write sorted output to file sortedfile:

$ sort bigfile> sortedfile

Above command will run in foreground. As the process executes, your terminal will tied up waiting for sort to finish. To run this command in background type:

$ sort bigfile > sortedfile &

Shell start the program in background and display new prompt to enter another command.

When you put command in background a number is displayed called PID(process identification), make a note of process number, it is useful when you want to see what’s going on or to stop background process. Background command run although you logoff from system.

 ps command

As we say that process is single task that computer is executing. As Unix execute multiple commands at a time, If we want to know information about all these process use ps command. ps command display status of active process. If you type:

$ ps

Output is:

PID
TTY

TIME
CMD

89
[console]
0:05
sh

102
[console]
0:01
ps

PID is process identfication

TTY is terminal that process was started from.

TIME is amount of time that process has taken to execute

CMD is command name that was type to initiate process.

Option f is use for full information like UserID, CPU use etc. e is for all user processses, u is for specified user.

 kill command

You can stop a foreground process by pressing intr key (^d), with background process you do not have direct control once process start. You can stop background process if you know the processid, with kill command. command format is:

kill [– signal] processid

Purpose of kill command is to send a signal to process whose processid you specify. A signal notifies a process that a particular type of event has occurred. Modern system Unix recognizes 27 different signals, only two are important 15 and 9. Signal 15 is terminate signal and default for e.g.

$ kill –15 223 or $ kill 223 [are same, both means to stop process 223]

$ kill –9 223
[9 is for surity as in some cases process ignore]

$ kill –9 0
[stop all background process]

 user communication

Msin purpose of Unix is that of co-operation between the peoples who are using it for day to day work. Cooperation and working together need facilities for communication. The user can communicate with each other in two ways. You can talk to them directly or you can send them messages. Command to communicate with each other are:

write command is used to sned messages to different users.

mesg command is used to control the messages.

mail command is used for electronic mail.

at command is used to send messages at specific time.

wall command is used to display messages to all users.

 write command

Purpose of write command is to connect your terminal to another terminal, then type messages back and forth. When you are finished press eof key (^d) to end of command. Command format is:


write UserID [terminal]

UserID is name of user who is login to system and to whom message is send, terminal is name of terminal to connect if user is logged on more than once.

Example1:
$ write user2



Type as follow:



Hello, how are you:



what are you doing [press ^d]

What the recipient, in our case user2 sees is:

Message from user1 tty[date--]

Hello, how are you:

what are you doing

EOF

Example2: Following command shows a conversation between two user on system. Assume your terminal of left side and user2 id the right side column:

From your terminal


user2 terminal

$ write user2



Message from user1:

Hello, user2



Hello, user2





How are you



How are you
what are you doing


what are you doing
user1





user2





Sounds good to me(o)





I am fine, Thankyou

Sounds good to me(o)

I am fine, Thankyou

OK, se you then (oo)

In above o is for end of message and oo is over and out. 

If you have long message to communicate you can use redirection operator. 

$ write steve < message

Whatever is written in message file, it is sent to steve.

 wall command

wall command performs a write to all users currently logged onto the system. wall differ from write in two ways. It receive input from standard redirection input and sends message to all users. Second, it does not imply a response from recipient. It is as broadcasting tool instead of bidirectional communication tool. Command format is:


wall

Example: First type wall and press enter:

$ wall

This is broadcast message to all users. Convey this message to everyone, press Ctrl-D.

Now wall display above message to all users screen who are currently login. You can also use redirection or pipe operator as follow:

$ wall < myfile

$ cat myfile | wall

display myfile on every user screen.

 mesg command

This command allows or denies other users the privilege of sending message to your terminal screen. Usually messages are sent by write or wall command. Command format is:

mesg [-n y]

Option are: n [no] prevent other user from sending message to your terminal.

-y [yes] allows other users to send messages to your terminal.

Type mesg and press enter to see the current message mode. Default is y [yes].

Type mesg –n to change mode to no. When any other user send you some message with write or wall, you will see : Permission denied.

 mail command

mail is Unix facility where users can send messages to each other, such that message pile up in mail box somewhere in the system. If user you are mailing is logged into system they are notified of arrival of mail, but if user is not logged, the mail remains in mail box file and they are notified as next time hey login. 

Sending mail

To send mail to somebody, you simply type mail command followed by user name then mail command take message from standard input and end message with ^d. 

$ mail user2

Hello, what are you doing

I just want to check mail command

^ d

$

So above message is send to user2, to send mail to several users, just give more than one users name. If you have long message to send, save it in a file and use following command:

$ mail user2 dcs  <  memo

If you send a message to unknown user than your message is save in a file dead.letter and you can send it to known user with just giving filename. If you do not have write permission than your message is save in file.

Reading your mail

When you get the message ‘You have mail’ it indicates that there is new message in your mail box. In order to read simply type command mail. for e.g.

$ You have mail. 

$ mail

from user1—

Helo, how are—

? 

Type * at ? and you will see what choices you have.

? for ?, q for quit, ^ for exit without changing, p for print, s for save, d for delete, + for next, muser for mail to next user, !cmd for shell command.

Forwarding mail to another user

To clear, here is an example:

$ mail 

From user1 

Hello, how are you

what are you doing

? m user2 dcs

m stand for mail and it can be used to forward mail you have received to other users. When you read messages, latest receive message is display first, you might prefer to read your mail in the order it was delivered, use r (reverse option).

$ mail –r

If you want to print all your messages in turn use  - p option.

Exiting from mail

You will exit from the mail command automatically after you have responded to prompt. You can quit at any time, in one of three ways:

Type Ctrl+D

Type q for quit operation.

Type x for exit operation.
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