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Introduction:

In this set of activities, you will install the Docker Desktop and TigerVNC Viewer applications that we will provide you access to the Linux system that we will use for learning about Unix and the Command Line Interface (CLI).  Once those are installed, these activities will help to illustrate the equivalence of the Graphical User Interfaces (GUIs) that you are used to using to the Command Line Interface (CLI) that you are learning about. You will use the Linux XFCE4 Desktop Manager GUI to perform some basic tasks (e.g. creating files and directories, moving files, etc).  You will then learn a few CLI commands that accomplish those same types of tasks.

Screen Shot Tool:

Many of the exercises in this course you will ask you to take screenshots and provide them as your answers.  This will allow me to see the windows, commands or outputs that you have generated in Linux.  If you have a favorite tool for capturing regions of the screen you should feel free to use it.  If you do have one you use regularly then I recommend the following:

For Mac: 

On Mac OS, pressing CTRL + Shift + CMD + 4 will change the mouse pointer to a crosshair (⌖).  Whatever you select will then be copied to the clipboard. You can also read about other ways to screenshot on a Mac here if you’d like:
· https://www.cnet.com/tech/computing/how-to-take-a-screenshot-on-your-mac-4-ways-to-capture-your-screen/ 

For Windows:

On Windows 10, pressing WIN + Shift + S will open a screenshot tool. You can probably figure out how to use it, but if you’d like you can read more about how to use it here:
· https://support.microsoft.com/en-us/windows/use-snipping-tool-to-capture-screenshots-00246869-1843-655f-f220-97299b865f6b 

1. Experiment with your screenshot tool to figure out how to capture a selected portion of the screen and how to paste the captured image into a document. Capture a small rectangular portion of the screen.  Do not capture the entire screen. It doesn’t matter what you capture, this is just to be sure you can do it.  Paste the image that you captured inside the answer box below. 



Linux via Docker:

As described in class, we will be using Debian Linux with the XFCE4 desktop manager in this course.  Also as described, we will be running this Linux machine within a Docker container and accessing it via the Tiger VNC Viewer.  This will allow you to use and learn about Linux either on one of the lab machines or on your own Mac or Windows machine.  The subsections below guide you through the process of getting our Linux machine up and running in a Docker container.

Docker Desktop:

The Docker Desktop application will allow you to get, create, run and interact with Docker containers, including the ones we will be using in this course.  The Docker Desktop application is pre-installed on all the lab machines, so you can use it there without any additional installation.  But, the Docker Desktop application (and all of the other software we will use) is free, so if your machine can support it, you will be able to install and run it on your own machine.
 
If you plan to use a lab machine for your work, skip to the Testing Docker section below. Otherwise, continue with this section to ensure that your machine can run Docker Desktop and if so, to install it.

2. If you prefer to work on your own machine you will need to install the Docker Desktop software.  Before doing so, you should ensure that your machine has sufficient processor, memory and disk space to run Docker effectively. Use the “About this Mac” or the “System Information” (Windows) tools to find the following specifications for your machine and record them here.

	
	
	
	

	
	Property
	Value
	

	
	Operating System and Version
	
	

	
	Processor Type and Version
	
	

	
	Memory or RAM
	
	

	
	Free Disk Space
	
	

	
	
	
	



3. Follow the appropriate link for your operating system to find directions for installing Docker Desktop on your machine:
· Windows: https://docs.docker.com/desktop/install/windows-install/ 
· Use the WSL 2 backend (not the Hyper-V backend)
· Mac: https://docs.docker.com/desktop/install/mac-install/ 
· Be sure to choose the “Mac with intel chip” or “Mac with Apple Silicon” section as appropriate for your machine.
· Linux: https://docs.docker.com/desktop/install/linux-install/ 

Skim the documentation for Docker Desktop and record the minimum OS and hardware specifications that are recommended for installing Docker Desktop on your machine.


	
	
	
	

	
	Property
	Value
	

	
	Operating System and Version
	
	

	
	Processor Type and Version
	
	

	
	Memory or RAM
	
	

	
	
	
	



4. In addition to the specifications you found in #3, you will need a minimum of 15 GB of free disk space for this course.  Does your machine meet the minimum specifications from question #3, as well as the minimum free disk space? 



If you answered no to question #4, I strongly recommend that you use one of the lab machines for your work in this course.  Log into one of the lab machines and skip to the Testing Docker section.

5. If you answered yes to question #4, you can follow the Install Interactively directions to install Docker Desktop onto your machine. 

Nothing required here.

Testing Docker Desktop:

6. Find the Docker Desktop application.  Where is it located on the machine you are using?



7. Run the Docker Desktop application.  Notes:
· If you are running Docker Desktop on your machine, the first time you launch it you will be asked for your password.
· It takes a little while for Docker Desktop to startup and initialize itself.  Once it does it will appear in a window.
· The first time the Docker Desktop window appears you will be asked to accept the license agreement.

Nothing required here, but you must have Docker Desktop running to continue.

8. Use a Terminal to run the following command to test that Docker is working correctly:

docker run hello-world

If this command works you should see some output in your terminal window that includes the text: “Hello from Docker!”  That message confirms that your Docker installation is working correctly.

Take a screen shot of the terminal output including the command that you used and the “Hello from Docker!” line and paste it here.



Our Linux Container:

Now that we know you are able to run Docker containers, you’ll create and run the docker container that we’ll be using for this course.

Pulling the Image:

9. Use a Terminal to run the following command that pulls a copy of the image for our container from DockerHub onto your machine.  Note: this may take a few minutes because the image can be large.  

docker pull braughtg/190-unix-intro:s23

When this command completes, go to the panel for “Images” in the Docker Desktop application.  You should see an entry there that indicates that you now have a copy of the image that you just pulled.  If not, check the output in your terminal to see if there are any errors that you can correct.  You will need to have this image in order to continue to the next question.

Take a screenshot of the entry for the image in Docker Desktop and paste it below.



Creating the Container from the Image:

10. Use a terminal to run the following command that creates a container from the image.  Note that the command is slightly different on Mac or Linux than it is on Windows:

For Mac/Linux:
docker create --name comp190 --publish 5901:5901 --publish 6901:6901 --publish 80:80  --mount type=bind,source=/var/run/docker.sock,target=/var/run/docker.sock braughtg/190-unix-intro:s23
For Windows:
docker create --name comp190 --publish 5901:5901 --publish 6901:6901 --publish 80:80  --mount type=bind,source=//var/run/docker.sock,target=/var/run/docker.sock braughtg/190-unix-intro:s23
When this command completes, go to the panel for “Containers” in the Docker Desktop application.  You should see an entry there that indicates that you have created a container from the image.  If not, check the output in your terminal to see if there are any errors that you can correct.  You will need to have this image in order to continue to the next question.

Take a screenshot of the entry for the container in Docker Desktop and paste it below.



11. What does Docker Desktop report as the status of the container?



Starting a Container:

12.  Once a container has been created it can be started and stopped using Docker Desktop. Use the “play button” (circled below) in Docker Desktop to start the comp190 container.

[image: ]

When this command completes, the status of the container should now indicate that it is running.    If not, check for any errors that you can correct.  You will need to have the image running in order to continue.

Take a screenshot of the entry for the container in Docker Desktop showing it in the running state and paste it below.



Stopping and Restarting a Container:

Once a container is created it can be stopped and restarted as often as it is needed.  Thus, you only need to create a container once.  When a container is running, you can use Docker Desktop to stop it (like shutting down a computer). A stopped container can then be restarted in the same way it was the first time (see #12).

13. This question will give you practice stopping and restarting a Docker container.  

a. When a container is running Docker Desktop will display a number of additional buttons in its entry on the “Containers” pane.  For our purposes we will usually only need the stop button.

Use the stop button to stop the comp190 container that is running.  It may take up to 10-20 seconds for the container to stop.  Once it does take a screenshot of the entry for the container in Docker Desktop showing it in the stopped state and paste it below.



b. Restart the comp190 container.  Hint: See question #12.

Nothing is required here, but you should confirm in Docker Desktop that the container is now running again.

It is worth reiterating here that you will only want to create our container once.  After that you will just want to start it each time you want to work and stop it each time you are done.  That way any work that you do between work sessions will be saved.  If you instead create a new container from the image, any work you have done in the container will be lost.

The Tiger VNC Viewer:

Now that we know that Docker container with our Linux machine is running we’ll need a way to connect to and interact with it.  For this we’ll use a Virtual Network Computing (VNC) client.  More specifically, we’ll use the Tiger VNC Viewer as our client.

14. Download and install the Tiger VNC Viewer using the link for your operating system:
· Windows: https://sourceforge.net/projects/tigervnc/files/stable/1.12.0/vncviewer64-1.12.0.exe/download
· Mac: https://sourceforge.net/projects/tigervnc/files/stable/1.12.0/TigerVNC-1.12.0.dmg/download 
· Linux: https://sourceforge.net/projects/tigervnc/files/stable/1.12.0/tigervnc-1.12.0.x86_64.tar.gz/download 

Nothing is required here.

15. Run the Tiger VNC Viewer application.  When the application starts you will see a dialog box similar to the one shown below:

[image: Graphical user interface, website

Description automatically generated]
Nothing is required here, but you will need to see this dialog box before you can continue.

16. The “VNC server” is the Linux machine that is running in our Docker Container.  Enter the following into the “VNC Server” box in the dialog to connect to the Linux machine:

	localhost:5901

When you have successfully connected you should see the desktop for our Linux machine appear in a window like the one shown below:
[image: Graphical user interface, application

Description automatically generated]
Nothing is required here, but you will need to see this window before you can continue.  If you receive an “unable to connect to socket” error be sure that the comp190 container is running and try again.

Congratulations!  You have successfully started our Linux machine in a Docker Container and connected to it using the Tiger VNC Viewer!!!

User Interafaces:

Now that you have successfully started and connected to our Linux machine, this section contains a few activities that will get you started interacting with Linux through a Graphical User Interface (GUI) like what you are probably used to with MacOS or Windows and also through the Command Line Interface (CLI).  You’ll then build on this experience over the next several weeks. 

They are not required viewing, but if you are interested in some of the history and background behind both Command Line Interfaces and Graphical User Interfaces, the following videos from the Crash Course Computer Science series are worth a quick watch:
· Keyboards & Command Line Interfaces (11:24)
· https://www.youtube.com/watch?v=4RPtJ9UyHS0 
· Graphical User Interfaces (12:58)
· https://www.youtube.com/watch?v=XIGSJshYb90 

Linux via the XFCE4 GUI Desktop Environment:

Like other operating systems (e.g. Mac/Windows) Linux allows you to run programs in windows within a Graphical User Interface (GUI) by using a Desktop Environment.  Our Linux machine is configured to use the XFCE4 desktop environment.  It is what you see when you connect to the machine using the Tiger VNC Viewer.  The activities in this section will give you a little familiarity with the XFCE4 desktop environment, while preparing to learn about the Command Line Interface (CLI) shortly.

17. The File Manager application allows you to examine the files that are saved on the machine, much like the Finder on Mac or the File Explorer on Windows.  Open the File Manager by clicking the “filing cabinet” icon at the bottom of the screen. 

The location that the File Manager is displaying is called your home directory.  
· What is the name of your home directory?
· What files or directories (i.e. folders) currently exist in your home directory?



18. The Mousepad application is a simple text editor provided with the XFCE4 desktop.  It can be used to create and edit text files.  You can open the Mousepad application by clicking its icon in the Launcher at the bottom of the XFCE4 Desktop. Use the Mousepad application to create the following three files and save them into your home directory (/home/student).

· my-places.txt – a list of at least 5 of your favorite places (one per line).
· my-foods.txt – a list of at least 5 of your favorite foods (one per line).
· my-movies.txt – a list of at least 5 of your favorite movies (one per line).

Use the File Manager to check that you have saved these files into your home directory.  If not, either move them there or try again.  

Give a screenshot of the File Manager showing these three files in your home directory.



19. Use the File Manager to accomplish the following tasks:
· Create a new directory (i.e. folder) named Foods in your home directory.
· Move the foods.txt files that you created into your Foods directory.

Give a screenshot of the File Manager showing the contents of your Foods directory.



Linux via the Command Line Interface:

The Linux Command Line Interface (CLI) provides a text-based way to interact with the operating system.  Note that both Mac and Windows also have CLIs. In general, everything that can be done with the GUI can also be done with the CLI, and mostly vice versa.  The exercises in this section will help to demonstrate that the GUI and CLI are just different ways of interacting with the same content.

20. The Linux CLI is usually accessed through the Terminal application.  When the Terminal application is opened it runs a program called a shell which displays a command prompt at which you will be able to type Linux commands.  

Open a Terminal Window by clicking on the Terminal icon shown below in the Launcher at the bottom of the desktop.

[image: ]

The first time a terminal window opens you will be prompted for your name.  This personalizes the command prompt for you.  Enter your name (use first, or last, or both.  It is up to you).

Give a screenshot showing the complete command prompt that is displayed in the Terminal?



21. Different shells will display different command prompts, and they can often be customized by advanced users.  The command prompt that you see will give you several pieces of information.  It begins with the name that you entered above followed by a colon (:) which is then followed by the name of the working directory, and then finally a $. 

Using the command prompt you see, what symbol is used to represent the working directory?



22. You execute (i.e. run) commands in the CLI by typing a command at the command prompt and then pressing the Enter or Return key on the keyboard.  The following commands will illustrate some of the ways in which the CLI can be used to accomplish the same things that you did in the File Manager.

a. The ls command lists the files and directories in that are in the working directory.  Note: the first character in this command is a lowercase L not a one (1).  The command is pronounced ell-ess.

Execute the ls command.  Give a screenshot showing the command prompt, your ls command and the output that was generated.  Just like the File Manager did, the output of the ls command should show your Desktop folder, your Foods folder and the two remaining .txt files that you created.



b. The cd <dir> command changes the working directory to the directory specified by <dir>.  So, you can display the contents of a specific directory by first using cd to make the desired directory the working directory and then by using the ls command to display the contents.

Use the cd and the ls commands to display the contents of your Foods directory. Give a screenshot that shows the commands that you used and the output that was generated.  



c. The File Manager provides the [image: ] (home) button to move from any directory (e.g. from your Foods directory) back into your home directory.  We can do the same thing in the CLI using the cd ~ command.  Use this version of the cd command to change the working directory from Foods back to your home directory. Give a screenshot that shows the command that you used and the new command prompt that is given. Be sure to check that the name of the working directory displayed in the command prompt has changed as expected!



d. Just like you can make a directory using the File Manager you can also make a directory using the CLI.  The mkdir <dir> command creates a new directory with the name specified by <dir>. 

Use the CLI to create three new directories named Movies, Places, and Songs in your home directory.  Then use ls to show the contents of your home directory to confirm that these new directories were created. Give a screenshot that shows the commands that you used and the output that was generated.  



e. You were able to move your my-foods.txt file from your home directory into your Foods directory using the File Manager.  In the CLI, the mv <file> <dir> command moves the file specified by <file> into the directory specified by <dir>.

Use the CLI to move each of your remaining .txt files from your home directory into the appropriately named directory. Then display the contents of each of your directories to confirm that the files have been moved. Give a screenshot that shows the commands that you used to move the files and the commands and output you used to confirm that they worked correctly. 



23. Complete the table below by filling in the Linux command that corresponds to each task.  Be sure to use the <…> and […] notations as described in the class slides and as used in above in the exercises to indicate parameters to your commands.

	
	
	
	

	
	Command
	Task
	

	
	
	Change the working directory.
	

	
	
	Change the working directory to your home directory
	

	
	
	Display the files in the working directory.
	

	
	
	Create a new directory.
	

	
	
	Move a file into a directory.
	

	
	
	
	





Optional: To help us improve and scope these activities for future semesters please consider providing the following feedback.

a. Approximately how much time did you spend on this activity outside of class time?  



b. Please comment on any particular challenges you faced in completing this activity.



[image: Creative Commons License] This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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