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Most users operate their computers by using Microsoft Windows or Apple OS.  However, information 
technology (IT) professionals commonly service computers and network systems using a terminal and 
commands.  There are certain tasks that can best be accomplished using a terminal.  This is especially 
the case with the Raspberry Pi. 

There are several operating systems available for the Raspberry Pi.  The most popular is a version of 
Linux named Raspbian.  GEAR RPi's run on Raspbian.  This lesson covers a variety of Linux commands 
that you can use in the Terminal of your Raspberry Pi. 

GEAR RPi's are configured to start the desktop operating software when the device boots (powers on).  
Some people prefer to use the RPi mainly from a Terminal and there is a way to configure the RPi to 
boot to the Terminal instead of the desktop.  For many tasks you will find the desktop easier to use than 
the Terminal, which is why GEAR RPi's are configured to boot to the desktop.  Nevertheless, you should 
have some familiarity with the Terminal and how to complete some tasks using the Terminal. 

A common task that is usually accomplished with the Terminal is installation of software.  One method 
of installing software is by using this command: 
 sudo apt-get  
For example, if you have completed the lesson on using the FTP software named Filezilla, then you have 
installed Filezilla using this command in the Terminal:   
sudo apt-get filezilla   

Open the Terminal to begin this exercise. 

The first thing to notice is the prompt in the Terminal window.  When Raspbian is installed, the prompt 
looks like this:  
pi@raspberry:~ $   
Let us examine the content of the prompt.  The first two letters indicate the current user name, which is 
pi .  The default user name for Raspberry Pi's is pi.  When a RPi boots, it boots using the user name pi.  
This can be changed and it is also possible to add more user names to the RPi.  But for now, we will just 
use the default user name, pi.  After the @ symbol is raspberry, which is the hostname of the RPi.  If 
you are using a GEAR RPi, you should notice that it has a different hostname.  After the hostname, these 
characters finish off the prompt  :~ $   

When you see the prompt in the Terminal, not followed by any other characters, then you know that the 
Terminal is ready to receive a command that you type in.  So now is a good time to start learning some 
useful Linux commands. 
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Linux commands 

PWD - present working directory 
PWD is short for present working directory.  I am sure you are already familiar with systems of file 
organization used on computers.  When you create a file (for example a text file), you must store the file 
in a specific location on the computer storage device (in the case of the RPi, the micro SD card).  It is 
convenient to store the files in folders so that you can organize them into subjects.  Another word for a 
folder is directory.  Now type in the command below (make sure you use lower case letters): 

pwd 

then press the Enter key. 

The Terminal should respond with this text: 

/home/pi 

This means that the Terminal is currently set to work with files contained in the directory named pi.  
Furthermore, the directory pi is stored inside another directory named home. 

Now, let's see what is contained inside the directory named pi. 

LS - list contents of a directory 

The command ls is short for list.  Now enter the command below in the terminal: 

ls 

then press the Enter key. 

When I do this on my RPi, the terminal responds with this list (your list may not match mine and I am 
only listing some of the items to keep the list short): 

2018-07-18-103303-1824x984_scrot.png 
Arduino 
Desktop 
Documents 
Downloads 
index.html 
LaFavre 
python_games 
RobPi 

In the above list, the following are subdirectories of the directory pi: Arduino, Desktop, Documents, 
Downloads, LaFavre, python_games and RobPi.  I know this because directories are colored with blue 
text.  The file index.html is colored white.  Text files are colored white and the file extension .html 
indicates that this is a web page file.  The  first item in the list has a file extension of .png and is colored 
pink.  Image files are listed in pink color. 
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CD - change directory 

CD is short for change directory.  This command lets you navigate to different directories.  For example, 
suppose I want to see the names of files stored in the directory named python_games.  I already know 
that the directory python_games is contained in the directory pi (it is a subdirectory of pi). 

Type the command below in the Terminal: 

cd python_games 

then press Enter key. 

Now notice the appearance of your prompt: pi@raspberry:~/python_games $   
The prompt indicates that we are set to the directory named python_games.  Let's check to see the 
contents of this directory. 

Type the command below in the Terminal: 

ls 

then press the Enter key. 

A list of files contained in the python_games directory will appear.  Notice that none of the text of listed 
items is in the color blue, which means there are no subdirectories inside the python_games directory.  
However, there are a number of different file types in this directory.  The pink ones are image files, with 
extension .png.  Other image types are .jpg and .gif, but none of these image types are present in the 
python_games directory.  Sound files with extensions .ogg, .wav and .mid are colored dark green.  Files 
with .txt extension and Python program files with .py extension are colored white.  There is one 
executable file (program) named launcher.sh, which is colored light green.  There is a command to run 
launcher.sh, but when I tried it, errors occurred.  Therefore, don't try to run this program from the 
Terminal. 

Suppose we are done looking at the contents of the python_games directory, but we want to continue 
looking at the contents in different directories.  We can use the cd command again to change 
directories.   

There are two ways to return to the pi directory at this point.  You will try both methods. 

Type the command below in the Terminal: 

cd 

then press the Enter key. 

When you don't specify a directory name with the cd command, the Terminal will set your home 
directory, which for user  pi is the directory named pi.  You can confirm this now by entering the 
command pwd.  In response the Terminal will list:   
/home/pi 

Okay, now let's change back to the python_games directory by issuing the command below: 

cd python_games 
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Now this command: 

pwd 

Notice that the prompt indicates the set directory is now python_games.  Now you will use a second 
method to return to the pi directory.  In this case the command instructs a shift up one step in the 
directory structure, which would be back to the pi directory. 

Type the command below: 

cd ../ 

then press Enter. 

Now the directory is pi.  You can confirm with the pwd command, which will return this:  
/home/pi. 

We can move one step further up in the directory structure by repeating the command: 

Type the command below: 

cd ../ 

then press Enter. 

You should notice now that the prompt is indicating the directory named home. 

Type this command below: 

ls 

then press Enter. 

If your RPi is like mine, it will have a listing of only one item, the directory named pi.  In other words, 
there are no additional user names added to this RPi.  There is only the user named pi.  Technically, 
there is a second user, the super user, also known as root.  We will cover that later. 

Let's explore the directory structure further. 

Type the command below: 

cd ../ 

then press Enter. 

Notice that the prompt now looks like this: pi@raspberry:/ $  .  The presence of the forward slash (/) 
character and no directory name after it indicates that the Terminal is set at the top of the directory 
structure.  You can't go any further up than this.  What do you suppose is contained at the top of the 
directory structure?  Well, let us find out. 

Type this command:  ls and then press Enter 

This will result in the Terminal listing several directories, including the home directory.  All of the 
directories, except home, contain system files.  You should not make any changes to system files unless 
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you have very specific instructions and reasons for doing so.  It does not hurt to look at the contents of 
the system directories, but editing files in these directories may render your RPi non-operable if you are 
not careful.  Edit with care and only if you have specific need to make changes. 

Okay, now I want you to return to the pi directory.  At this point you should be able to do that without 
my need to list the commands.  Try and see if you can do this on your own. 

Now that you have set the Terminal to the pi directory, go ahead and change to the Documents 
directory: 

cd Documents 

Then list the contents of the Documents directory.  If your RPi is like mine, there will be no items listed 
in the Documents directory.   

Creating text files with the nano editor 

Now let's create a text file to put into the Documents directory: 

Type this command:              nano my_text.txt 

then press Enter key. 

The appearance of the Terminal will change.  You have opened the command line text editor named 
nano.  Go ahead and type some text into the terminal.   

Notice that there is a menu at the bottom of the Terminal window.  These are commands you can issue 
while using the nano text editor. To save your text file do this: 

press the Ctrl key and X key together 

then press the y key, which means yes, I want to save this text file 

At the bottom of the Terminal you should now have this:  

File name to write: my_text.txt 

then press the Enter key to save the file and exit the nano text editor. 

Use the ls command to confirm that a file named my_text.txt is present in the Documents directory.  
You may wish to view the contents of the file.  You could do that by using the command  
nano my_text.txt 
which would open the file again in the nano text editor.  This would allow you to edit the text file.  If you 
want to look at the contents of the file without making any changes, there is another command you  can 
use. 

CAT - list contents of a text file 

CAT can be used to examine the contents of a text file. 

Type this command:           cat my_text.txt  
then press Enter. 
The Terminal will display the text contained in my_text.txt 
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MAN - get help using a command 

MAN is short for manual.  Use this in front of another command to open the manual for the command.  
Let's try this with the list command (ls). 

Type this command:                 man ls 
then press Enter. 

The Terminal will list the manual for the list command.  Here you will find many "switches" that can be 
used with the command.  Many of these you will not need to use, but one is very useful, the long listing 
format (-l). 

LS -L  - list contents of a directory in long listing format 

First, navigate back to your pi directory. 

Type this command:                          ls -l 
then press Enter key. 

The Terminal will list the contents of the pi directory in long listing format.  This includes some 
important information regarding files and directories.  Below is the detail for the directory named 
Desktop. 
 
drwxr-xr-x 2 pi pi  4096 Apr 17 21:24 Desktop 
 
Now use the cd command to switch to the python_games directory.  Then do a listing in long format: 
ls -l 
 
Below I list two files from my RPi, one an image file and one an executable file.  An executable file is a 
program file. 
 
-rw-rw-r-- 1 pi pi  9731 Jan 27  2015 4row_arrow.png 
-rwxrwxr-x 1 pi pi  1708 Jan 27  2015 launcher.sh 
 

Let's examine some of the detailed information in the listings above.  The listings are divided into fields.  
The first field contains the left-most character of the line and designates the file type.  The character (d) 
indicates a directory and the character (-) indicates a file.  The next three fields specify the permissions 
for the file or directory.  First is listed the permissions of the owner of the file (if you created a file while 
logged in as user pi, then you are the owner of the file).  Second listed is the group permissions.  User 
names on the RPi can be placed into groups.  For our case in GEAR, we can ignore this because everyone 
is using the same user name.  The third permission is everyone else, which means the permissions for all 
users except the owner or group. 

Lets take the example of the file named 4row_arrow.png.  The permissions for that file are rw rw r , 
which means that the owner of the file and the group have read and write permissions.  Everyone else 
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has read permission (they can open the file to read it) but don't have write permission (they can't edit 
the file). 

Now let's take a look at permissions for the launcher.sh file.  This is an executable file (a program).  You 
will notice that the permissions for this file are different: rwx rwx r-x.  In this case the owner and group 
have read, write and execute permissions.  All others have read and execute permissions, not write 
permissions. 

Let's take a look at the remaining fields of interest, using the file named 4row_arrow.png as an example: 

pi pi  9731 Jan 27  2015 4row_arrow.png 

First is the owner of the file (user name pi) then the group name for user name pi  (group name is also 
pi).  Next is the file size in bytes (9731 bytes for this file).  Next is listed the date of file creation or last 
edit of file.  Lastly,  the name of the file. 

Understanding file permissions is important to proper functioning of your RPi.  If somehow your text file 
is set to read but not write for owner of the file, you won't be able to edit it.  You may want to do this to 
protect a file from an accidental edit.  You can still edit the file if you change the permissions, so let's see 
how we can do that. 

CHMOD - change file permissions 

CHMOD is short for change file mode bits.  This is the command to use for changing file permissions.  
Let's change the file permissions for the text file you have already created earlier in this lesson.  First 
navigate to the directory containing the file my_text.txt  (it should be in the Documents directory). 

Type this command:               ls -l 
then press Enter. 

For my_text.txt, you should have the following permissions: rw r r, indicating that only the owner 
has write permission.  Suppose you want to protect this file from an accidental edit.  You could change 
permissions for all groups to read only, including the owner.  The command below will do just that. 

Type this command:                 chmod 444 my_text.txt 

In the above command I have used the Octal mode for specifying permission.  The number 4 is for read 
only.  So if I issue the command chmod 444 followed by the file name, I specify that owner, group and 
everyone else have only read permission. 

Now check the change in permissions with this command: ls -l 
then press Enter.   

The permissions for my_text.txt should now be r r r 

Let's test the change in permissions for the file my_text.txt by attempting to edit it with the nano text 
editor. 

Type this command:           nano my_text.txt 
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When the editor opens, add some text to the file.  Then press Ctrl + X keys.  Then press y for yes, to save.  
When "File name to write: my_text.txt" appears at bottom of Terminal window, press Enter key.  Then 
you should get this message at bottom of Terminal window: "Error writing my_text.txt: permission 
denied." 

Now we need to change the permissions again so that we can edit the file: 

Type this command:          chmod 644 my_text.txt 
then press Enter key. 

The number 6 gives read and write permissions, which means now the owner can edit the file again.  Try 
it and see if this is the case for you. 

Creating an executable script file. 

Now you will create a  very simple script file and apply permissions to make the file executable.  First 
you will write the script using the nano text editor. 

Type this command:           nano welcome 
then press the Enter key. 

The nano text editor will open.  Enter this text: 

echo Welcome to your Raspberry Pi! 

Now save the text (press Ctrl + X keys, press y for yes, press Enter to save file with name welcome). 

The function echo is similar to a print command used in programming languages.  It simply instructs 
the computer to display the text that is placed after the command.  However, when we save the text of 
the script, it is not set to execute.  We can't make the script run until we add the execute permission to 
the file.  Let's do that now. 

Type this command:                         chmod 744 welcome 
then press  Enter. 

The octal value of 7 applies these permissions: write, read and execute.  Therefore, the above command 
gives write, read and execute permissions to the owner of the file, but only read permissions to the 
group and everyone else.  So now let's try to run the script. 

 

Type this command:                       ./welcome 
then press Enter. 

The Terminal should display the text "Welcome to your Raspberry Pi!"  When the characters ./ are 
issued followed, without space, by an executable file name, that program file will run. 
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MKDIR - make a directory 

You may wish to add directories to your RPi.  You can do that with MKDIR. 

Navigate to your pi directory (use cd if you are not there). 

Type this command:     mkdir followed by your name 
For example, if your name is John do this command:                  mkdir John 
then press the Enter key. 

You should now have a directory named John (or whatever name you used).  Use the ls command to 
confirm the presence of your new directory inside the pi directory. 

CP - copy file 

CP makes a copy of a file and places it in a specified directory.  You just created a new directory and now 
you will copy the file my_text.txt to that directory. 

Type the command below: 

cp /home/pi/Documents/my_text.txt  /home/pi/John/ 

The command above copies the file my_text.txt, which is located in the Documents directory, to the 
John directory (use the name you used to create the new directory).  Since your current directory is set 
at pi, you need to specify the full path to the my_text.txt file in the command and also the full path to 
the directory where the file is to be copied. 

Now use the cd command to change to your new directory and confirm that a copy of the file is 
contained in the new directory.  Once you have done this, you will delete the copy of the file. 

RM - remove a file 

RM is used to remove a file.  Use this command with caution!  Unlike file management with a desktop, 
there is no trash can when using the command line.  You remove it, it is gone for good!  Remember this, 
you are learning how to work like an IT professional.  IT professionals must be careful in their work. 

Now you will remove the copied file from your new directory. 

Use the cd command to change to your new directory. 

Type this command:                  rm my_text.txt 
then press the Enter key. 

Now use the ls command to confirm that the file no longer exists in the new directory.  Also notice that 
no warning was given to you when you deleted the file.  When you delete a file using  desktop software, 
you will get a warning, which gives you a chance to stop the deletion.  Not so with the rm command. 
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MV - move a file 

This is similar to the CP command, but moves the file, leaving it only at the new location.  Let's use MV 
to move the my_text.txt file to your new directory. 

Type this command:   
mv /home/pi/Documents/my_text.txt  /home/pi/John/ 
then press Enter. 

Now confirm that the file is present in your new directory but NOT in the Documents directory.  After 
you have confirmed, use the rm command to remove my_text.txt from your new directory. 

RMDIR - remove directory 

Now that you don't have any files in your new directory, you can delete the directory using the RMDIR 
command.  First, use cd command to set pi as your directory. 

Type this command:         rmdir John 
then press Enter 

Use the name you used to create the new directory if it is not John.  The directory will be removed.  You 
can confirm by using the ls command. 

Shutdown and Reboot 

Use the command   shutdown now   to safely shut down your RPi from the command line 

Use the command   reboot    to reboot (restart) your RPi from the command line 

SUDO - superuser do 

The super user account on RPi is the only user authorized to issue certain commands and edit certain 
system files.  You can use sudo before these restricted commands if you are using the pi user name 
(or other user names, if they are given proper authority by editing certain system files).  For example, to 
install software on the RPi, you should always use sudo.  For example, to install the software named 
FileZilla, the command would be: sudo install filezilla 

 

 

This is not a complete list of the commands you can use in the Terminal of an RPi.  However, it is a good 
start to understanding the use of the terminal. 

 

 

 
 


