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Virtual machines are some of the most important tools in an IT
professional’s tool-kit. You can test unknown software, understand how
the system works and even fiddle with the kernel from time to time. The
only problem is storage. Different versions of packages and orphaned
packages keep piling up, log files grow larger and larger with time and
soon enough you need more storage.In this tutorial we will see how to
grow the size of your virtual machine's virtual disk in a clean and efficient
way.

We shall be using VirtualBox version 5.2.6, if yours is older than that then
you may want to update it. There are a few important details changed in
the Ul in this release and you may have difficulty in following them if your
version is a bit older.

Logical Volume Manager, or LVM, makes the matter a little more intricate
but that's fine, we will handle that case as well in this tutorial.

Linux guest without using LVM

The first thing to do when resizing a disk is to get the correct disk name
which you will be modifying. From the VirtualBox dashboard go to the VM
that you wish to enlarge. Make sure that the machine is in Powered Off
state.

1. Select the machine from the left corner under its storage menu get
the name of the virtual disk on which the operating system is
installed. In our case the disk is named vdi (Normal 20.00GB).
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2. Now click on the Global Tools button on the top-right corner of the

dashboard.
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3. You can see a lot of virtual disks listed in the section. The one that
interests us is Ubuntu.vdi as we learned in Step-1. Select the
appropriate disk name that your VM uses and adjust its size to the
value you desire. We will be increasing its size from 20GB to 40GB.
Click apply before going back to Machine Tools.
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4. Now we can start the VM and have a look at the guest operating
system. Start the VM, login, open the terminal and enter:

Filesystem Size Used Avail Use% Mounted on
981M 0 981M 0% /dev
20IM  3.2M 197M 2% /run
18G 1.9G 156 12% /
1001m 0 1001m 0% /dev/shm

5.0M O 5.0M 0% /run/lock
1001Mm 0 1001M 0% /sys/fs/cgroup
201M 0 201Mm 0% /run/user/1000
ranvir@ubuntu:~$ |

The available space for the root filesystem is not showing any
increase in storage space. To understand why you can run the
following command to list all the storage block devices attached to
the VM:
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ranvir@Qubuntu:~$ 1Isblk
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
sda 8:0 0 40G 0 disk

t:sdal 8:1 0 186G 0O part /
sdaz 8:2 0 2G 0 part
sr0 11:0 1 1024M O rom

There's a block device sda, 40G in size which is of the type It has
been partitioned into sda7, of size 20G (on top of which sits the root
filesystem) and the rest is unallocated. The /(root) partition is the one
that is supposed to grow in our case. There's also the swap partition
sdaZ2. To resize the root partition it is safer for us to turn off the Virtual
Machine.

5. To grow the root filesystem, we will be using gparted utility.
Download the .iso file from the link. Next we need gparted to modify
our virtual disk vdl.

6. Go back to the VirtualBox dashboard, right-click on the VM, select
Settings and select Storage from the Settings window's left column.
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Under the IDE controller, you can see that there is no optical disk
attached. You can click where it says Empty, click on CD icon on the
extreme right (under Attributes section), select the gparted iso file
and mount it under the Controller: IDE.
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7. In the Settings section for your VM go to System and check that the
Optical Disk is on top of Hard Disk in boot order. This ensures that
the gparted.iso boots instead of the de facto OS.
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8. Now start the VM again, and you will get into the gparted GUI after
selecting your preferred language and keymapping. Click on gparted
application presented on the desktop.

CE Jdev/sda - GParted . |
GParted Edit View Device Partition Help

D @ , k 2 [C) /devisda (40.00 GiB) ¥
New Delete | Resize/Move Copy Paste Undo Apply
Jdev/sdal
18.00 GiB
Partition File System Size Used Unused Flags
/dev/sdal . extd 18.00 GiB 2.26 GiB 15.74 GiB boot
<> Jdev/sda2 extended 2.00 GiB === ===
/dev/sdas [ linux-swap 2.00 GiB 0.00B 2.00 GiB
unallocated unallocated 20.00 GiB
0 operations pending S
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This is where a lot of things would differ for different people. In the
above case, we have just one main partition for /(root) mounted on
sdal. You may have a different filesystem to grow and you would have
to increase the size of corresponding partition. The case above works
for the default installation of Ubuntu 16.04 LTS.

. The swap partition is between the main partition and the unallocated
space and needs to be deleted. If there are any other filesystems like
/home mounted in between, don't delete it! You may end up losing
important data. Consider creating a new partition for the unallocated
space, if that's the case. Here's how it appears when we resized our
root partition.

CE /dev/sda - GParted U
GParted Edit View Device Partition Help
- ~ [C}) /devisda (40.00 GiB) ¥
New Delete | Resize/Move Copy Paste Undo Apply
/dev/sdal
38.00 GiB
Partition |Fi|e System | Size | Used | Unused | Flags |
/dev/sdal [l exta 38.00 GiB 2.58 GiB 35.42 GiB boot

unallocated | unallocated 2.00 GiB o o

0 operations pending %

10. Swap partition is deleted by deleting sda5 and then sda2 and then
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clicking on apply button. Now you are free to resize the root partition
all the way to the end but do leave a few gigabytes in the end for
swap partition. Click Apply once you are happy with the way the
partitioning is done.
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That's it! Now, upon rebooting the system you will notice that the
VM's filesystem have more space available for you to work with.

ranvir@Qubuntu:~$ df -h
ilesystem

dev
mpfs
dev/sdal

mpfs
mpfs
mpfs
mpfs
ranvir@ubuntu:~$

Linux guests using LVM

Used Avail Use%
0 981Mm
3.2M 19/M

Mounted on
/dev

/run

/

/dev/shm
/run/Tock
/sys/fs/cgroup
/run/user/1000

If the guest operating system is using LVM then we need to modify a
couple of steps. First of all, when you are in the gparted Ul, you would
notice that there's a lock icon next to the LVM paritions. Right-click on
those partitions and select the deactivate option to enable resizing them.
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Reboot the system and open terminal once you have grown the desired
partitions.

The next thing to do is to make the lvm partitioning scheme aware of the
changes made. As the root user, run the command below to see the list of
physical volumes available:

root@Qubuntu-lvm:~# pvs
PV VG Fmt Attr PSize PFree
/dev/sda5 ubuntu-lvm-vg 1vm2 a-- 39.52g 20.00g

root@Qubuntu-lvm:~# |

You can see that there's 20G of space made newly available to the
physical volume /dev/sda5 to grow the physical volume run:
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Let's have a look at the block devices now.

root@ubuntu-lvm:~# pvresize /dev/sda5
Physical volume "/dev/sda5" changed
1 physical volume(s) resized / 0 physical volume(s) not resized
root@Qubuntu-lvm:~# pvs
PV VG Fmt Attr PSize PFree
/dev/sda5 ubuntu-lvm-vg 1vm2 a-- 39.52g 20.00g
root@ubuntu-Tvm:~# TIsblk
NAME MAJ:MIN RM SIZE R
sda 8: 40G

TYPE MOUNTPOINT
disk

part /boot

part

part

Tvm /

Tvm [SWAP]

rom

sda? 8: 1K

sda5s 8: 39.5G

t:ubuntu——]vm——vg—root 252: 17.5G

ubuntu--1lvm--vg-swap_1 252: 2G

sr0 11: 1024Mm
root@Qubuntu-lvm:~# |

Esdal 8: 487M

COOOOOOO0

Running Isblk shows that the root partition is still occupying only 17.5G
whereas there's 39.5G on the partition sda5. This is because our physical
partition has grown but the logical volume manager is not aware of this.

Also make note of the volume's name which is mounted on /(root)
directory. In the above output it is named as ubuntu—-1vm--vg-swap_1

To make use of the entire available free space, run the command below,
you may want to click on tab after /dev/ubuntu... to get to the appropriate
device node:

$lvextend -1+100%FREE /dev/ubuntuServer-vg/root

Make these couple of changes if you are an LVM users and if you are
installing a new guest OS, try to avoid LVM if you can.
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