
Building the Virtual Machine 
 Assuming all the necessary KVM packages have been installed for Ubuntu 22.04 LTS and 

we have an exisƟng Debian12 ISO file we can simply use the virt_inst.txt file to begin the 
Virtual Machine, or VM, construcƟon. To execute the text file, we use bash:

 
 

 Next, we’re prompted with the installation menu for the Debian 12 distribution. 
Normally, we’d choose Install option, but we’re going to automate this entire process by 
choosing the following inputs: Advanced Options -> Automated Install

 



 
 

 Afterwards, the process will be set up for automated installation, it will then prompt us 
for the preseed file, the file that has all the configuration options defined for us. The 
location for my preseed file is located at jran.sdf.org/vmscripts/preseed.txt:

 



 If our minimal installaƟon of Debian12 is successful we should see the login screen for 
Ʃy1: 

 

 We can simply login to our VM, the user is tux and password being vmware12 as defined 
in our preseed file 
 

 

 
 
 



Setting Up the Path Environmental Variable 
 Next, we simply set up our PATH environmental variable. This allows us to define paths 

to executable files or scripts for the system whenever a file or script is executed 
anywhere on the system. In other words, it allows us and the system to execute files 
without needing to specify the path to them. We achieve this by ediƟng the .bashrc file 
with the following: 

 

 This lets us define executable files and scripts within the bin directory inside the user’s 
home directory. We can apply this to our current session by running: source .bashrc 

 We know this works if aŌer we source .bashrc on the commandline the PATH variable 
when echoed will have the bin directory within the user’s home directory inside the 
PATH variable like the following: 

 

 

Gathering the Scripts within the Bin Directory 
 First, we can actually use the SSH service to control the VM from our main terminal in 

the host system. We’d simply use the command ip a to get the IP address of the VM and 
uƟlize that for the SSH command in our host system.   
 

 AŌer connecƟng to tux through SSH from the host system to the VM system, we can 
gather executable scripts by using the wget command as showcased in the fol

 



 
 

 Once the scripts have been gathered within the bin directory, we now turn on the 
executable permission so we can execute these scripts by using the chmod command: 

 

 

Using the Scripts and Ensuring Success 
 Next, we login as root to store an essenƟal script, that updates the enƟre system, within 

the bin directory of root’s home directory. Since the preseed file provided no password 
for root, we simply use the passwd root command and set one for root, otherwise we’re 
locked out of root.  

 AŌer escalaƟng privileges, we create the bin directory within root’s home directory and 
store the upit file within it so quickly update the system at any Ɵme. 

 
 



 Once the script has been housed, we return to the tux user and execute the command 
to preform the script as the root user, then return to the original user, tux: 

 

 

 

 

 AŌer execuƟng the upit script, we can execute the heredoc script, we know its successful 
if the .funcs has been implemented within the .bashrc: 

 

 
 
 



 AŌer the heredoc, we then execute the post_install script which installs addiƟonal 
packages for our VM: 

 

 

 
 
 
 
 
 



 AŌerwards, we verify that funcƟons have been implemented by using the source command for 
both .bcrc and .funcs files: 

 

 

 One addiƟonal check is to see if we can compile from source, here’s a simple C++ program that is 
fully funcƟonal and compiles without error: 

 

 
 
 
 



Setting Up User Management 
 Before we add any users, we have to set up the actual configuraƟon file and the skeleton 

template within the /etc directory. Focusing on the /etc/skel directory we simply elevate 
privileges by becoming root and copying the tux user’s files and directories into the 
/etc/skel. We also added addiƟonal directories that’ll automaƟcally be added to the 
user’s home directory when we create their account: 

 
 
 
 
 
 
 
 
 



 Focusing on the configuraƟon file, we have to enable some default values within the 
/etc/adduser.conf file. Specifically the default values for the home directory locaƟon of 
the newly added users and where to acquire the template home directory. The home 
directory locaƟon would be /home while the template home directory would be located 
within /etc/skel. 

 Once enabled, we can add an individual user using the adduser command. By default, 
adding a user this way is meant to be interacƟve by allow us to define the password of 
the user, a descripƟon that can be a full name, email, room number, or some other 
unique idenƟfier besides the username. UƟlizing the config file, we can define and refine 
more groups for different users. However, we can start by adding a simple user as 
follows: 
 

 

 
 
 



 On our original terminal within the VM, we can verify that this user was successfully 
added by using the Ʃy1 login as follows: 

 
 
 

 We can take this a bit further by automaƟng the process of user creaƟon given a list of 
users. For example, say we have a list of emails that represent incoming employees, 
uƟlizing a script called addUser.txt we can easily implement mulƟple users at once 
without issue. Note that automaƟng the reverse process of deleƟng users can be done 
as well.  

 



 To verify if the users have been properly made, we use the /etc/passwd file and the 
/etc/shadow file to see if the users have been added and have assigned passwords: 

 

 We can see that the users indicated by the left-most field have indeed been added. 

 

 We can also see a long string of characters aŌer the leŌ-most field indicaƟng that each 
user has been assigned a password 
 
 
 
 

 
 
 
 



Setting Up Serial port 
 Next we set up the Serial capabiliƟes of the VM by acƟvaƟng the serial service. We use 

the systemctl command to start and enable the service. We can check the status using 
the systemctl command as well: 

 

 

 We can utilize this service by doing the following within the VM window: go to view -> 
console -> serial port] 

 This service allows us to reboot the VM without losing our monitoring capabilities, this 
comes into play later when we’re almost done adding extra storage to our VM 

 
 

 

 

 

 

 

 

 



 

Setting Up Storage 
 First, we can add virtual disks using the VM window. This simulates installing more hard 

disks onto the rack of a server. We’re going to add two more 5 GB virtual disks 
 

 
 
 
 
 
 
 
 
 
 



 We can verify the installaƟon of our virtual disks by using the lsblk command: 

 
 
 

 Since our virtual disks are being detected as vdb and vdc, we simply use the fdisk 
command to create LVM ready parƟƟons using the enƟre disk and with the type of 8e. 
The following is an example of a LVM ready parƟƟon on the vdb drive: 

 
 

 Using lsblk again, we can verify if our new LVM parƟƟons on each disk is being detected 
and recognized: 
 

 
 
 
 
 



 AŌer verifying that our parƟƟons are being recognized, we can then use the          
pvcreate /dev/vdb1 /dev/vdc1 command to add both parƟƟons into the physical 
volume pool. List our physical volume pool showcases that this was a success 

 

 
 

 Now we dedicate the two parƟƟons towards a volume group, which I’ll name backupVG. 
This can be done using vgcreate backupVG /dev/vdb1 /dev/vdc1 allowing us to create 
logical volumes. Using pvs command again allows us to see if these parƟƟons were 
dedicated towards the backupVG volumegroup: 
 

 

 
 
 
 
 
 
 
 
 
 



 Moving onto logical volumes, we simply define the size and which volume group to pull 
volume from. We can use the lvcreate command to create a logical volume named 
backupLV with the size of 5 GB. Using the lsblk command again showcases that the 
parƟƟons are dedicated towards a volume group and a logical volume. In addiƟon, we 
can use the lvs command to verify if the logical volume is 5 GB. Since we only use 5 GB 
of the total 10 GB from both parƟƟons, we can extend the volume of backupLV if we 
need more volume. 

 

 
 

 



Mounting Storage 
 With our newly installed storage, we can now prime it for use by assigning it a locaƟon 

through mounƟng. First we have to apply the ext4 filesystem to the logical volume by 
using the mkfs command like the following: 

 

 
 

 AŌer seƫng the filesystem, we can use the mount command to mount the logical 
volume onto a specified locaƟon on our main vda virtual disk. In this scenario, we’re 
going to mount the logical volume onto a backups folder within the /mnt directory. 

 

 
 
 
 



 We can verify mounƟng by adding a file to see if when we unmount the logical volume, 
we’ll be unable to access that file. This occurs as the mount point is a connecƟon that 
allows use to access the other storage disks, without a mount point, we can never 
directly access it from our vda disk drive. Here’s an example of what should occur when 
we unmount the /mnt/backups directory: 

 

 

 

 As shown in the series of screenshots, we have the iniƟal note.txt file stored within the 
/mnt/backups directory stored in the logical volume of backupLV. When we unmount the 
/mnt/backups directory we are suddenly unable to access that file because we have no 
mount point for the logical volume. RemounƟng the backupLV logical volume back onto 
/mnt/backups directory grants us access to the note.txt file.  



 
 

 The only issue with this method of mounƟng is that when we reboot the VM system, the 
mount point will be lost, meaning we can no longer access the files within that backupLV 
logical volume. Therefore, to make this mount point persistent we use the /etc/fstab file 
to permanently mount the backupLV logical volume onto the /mnt/backups directory. 
We need the UUID of the backupLV logical volume in order to have a consistent and 
reliable mount point that persists through shutdowns and reboots: 
 

 
 
 
 

 Going back to our original serial port console on our VM window, we can simply command a 
reboot of the VM system and verify that the mount point persists. As showcased below, the 
note.txt file within the /mnt/backups was sƟll accessible immediately aŌer a reboot 

 



Starting a Webserver Within Our VM 

 To make this work use python, websocketd, and change localhost with ip address of vm, 
make count.sh executable 
 

 We take our VM further by using the /var/www/html directory to host a web server. 
There are many approaches to this, but a simple implementation is using python3 
package to jumpstart a http.server from within any directory, in our case this is the 
/var/www/html directory. Below I have a host of .html files and an executable count.sh 
file and use the following command to start a webserver within our VM 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 To access the webserver, we have to use the ip address of the VM at the port 8000. 
Otherwise, we’ll be unable to access the webserver. Entering this in the address of a 
web browser shows the default page of Apache2 meaning Success as the web server is 
properly serving the index.html file 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 We can actually access bash executable files through the web server by utilizing 
websocketd to open a port on 8080. This executes the shell file and outputs it to the 
system requesting on that port. We can start this port using the following: 

 

 
 
 
 

 On our previous address, we just add /count.html to request the output of the count.sh. 
Here’s what is outputted when we access the count.html file that is connected to the 
count.sh executable file through websocketd 
 

 



 We can also modify the index.html default file to any design we desire. For example, I 
simply replaced the index.html file with a quickly written h1 html tag and a body html 
tag. Going back to the original address that automatically points to the index.html 
outputs the following 
 
 

 

 


