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Protocol status: Working
We use this protocol and it's working
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Abstract

With the Fall Creators update to Windows 10 comes the ability for all to install Ubuntu on your Windows 10
machine by simply downloading the app from the official Windows App Store. Rather than using a tool

like Cygwin, which replicates a UNIX(-like)experience with some of the same command line tools, Ubuntu on
Windows is the full Linux experience. Unlike using Cygwin, you can install bioinformatics software

like Salmon or Cufflinks with ease. This protocol from Bad Grammar, Good Syntax provides a detailed method of
how to install Ubuntu, setting up Python, and installing binaries of software for compbio.

Guidelines

In the past, you could try to dual boot your system so that it has two operating systems or run Ubuntu in a
virtual machine within Windows, but | think this method is nice and clean. Others will disagree.

What you won't get is the Ubuntu graphical user interface. You are still stuck with running Windows 10. If that is a
problem for you, then dual booting or a virtual machine is probably your best option. Instead, what Ubuntu on
Windows offers is a simple way to get access to the command line from Ubuntu. Not only does that mean that you
can run software designed and compiled to run on Linux, but you can also use all the cool tools of Ubuntu like
apt-get to seamlessly install programs, keep them up-to-date, and fetch dependences.

An alternative guide to Linux on Windows using Conda:
https://github.com/kapsakcj/win10-linux-conda-how-to/blob/master/README.md

Before start

You need a computer with Windows 10 installed and kept up to date.
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Installing Ubuntu

1 Ensure your Windows10 has the 2018 Fall Creators update (version 1709 or greater).

2 Go to the Windows App store and download Ubuntu app:

Ubuntu

Canenical Group Limited
ddkrdedk 156

This product needs to be installed on your internal hard drive

Free

Get Share

Screenshots Descriptic

e o Ubuntu on Win
2 including bash,

To launch, use '
the Start Menu

To use this feat
"Windows Subs:

The above steg
More

Available
-

r—1

PC

People also like

3 Once the app is installed, open it up. You will see this terminal appear:
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G} CAProgram Files\WindowsApps\CanonicalGroupLimited.UbuntuonWindows _1604.2017.922.0 x64

The WSL optional component is not enabled. Please enable it and try agai
See http ca.ms/wslinstall for details.
Errar: &

Press any k

4 You need to enable an option in Windows first. Open the Start menu on Windows and
start typing 'Windows Features' until a program called Turn Windows Features on or

off appears. Click on it and find 'Windows Subsystems for Linux, then enable it (tick the
box):
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ﬂ Windows Features

Turn Windows features on or off

O

To turn a feature on, select its check box. To turn a feature off, clear its check
box. A filled box means that only part of the feature is turned on.

X

[]  Simple TCPIP services (i.e. echo, daytime etc)
+# [ | SMB 1.0/CIFS File Sharing Support
[J SMB Direct
[] Telnet Client
[J° TFTP Client
[0 Windows Defender Application Guard
[ windows Identity Foundation 3.5
1+ [ Windows PowerShell 2.0
# [ ] Windows Process Activation Service
&P Windows Subsystem for Linux
[J  Windows TIFF IFilter
1 work Folders Client
(M XPS Viewer

OK

Cancel

prompt:

To use this feature, one first n
off" and select "Windows Sub
this app.

The above step can also be pi

Enable-WindowsOptionalFeat
Windows-Subsystem-Linux

5 Restart your PC:
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- ﬁ,ﬂ Windows Features

Windows completed the requested changes.

Windows needs to reboot your PC to finish installing the requested changes.

Restart now

The above step can also
prompt:

Enable-WindowsOptiona
Windows-Subsystem-Lin

6 Now try opening the Ubuntu app again. This time it should take a few moments to install
itself:
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G} Ubuntu
Installing, this may take a few minutes...

7 Once it has finished installing, it will ask for your to select a username and password.
These are independent from your Windows username and password. Select a username
and passphrase that you will remember (or store in a password manager) and then enter
them. Then you can check the exact version you are using with this command:

Command

$ 1lsb release -a
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Note
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&) jamesl@DESKTOP-K2H5OME: ~

Installing, this may take a few minut
Installation successfull!

Please create a default UNIX user acc
IFor more information visit: https://a
Enter new UNIX username: jamesl

Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successfully
Default UNIX user set to: jamesl

To run a command as administrator (us
See "man sudo _root"” for details.

james1@DESKTOP-K2HS0ME: $ 1lsb release
No LSB modules are available.
Distributor ID: Ubuntu

Description: Ubuntu 16.04.3 LTS
lRelease: 16.04

Codename: Xenial
james1@DESKTOP-K2HSOME: $
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8 Now you are ready to start using your Ubuntu on Windows.

Note

One thing that you might notice is that you cannot do Ctrl+C or Ctrl+P for copy/paste. This
is a pain but to copy text that you have highlighted in the Ubuntu app, you can right-click
with your mouse. When you have no texted highlighted, right-click will then paste what you
have copied.

9 Right now, you are in a special drive for your Ubuntu files that are separate from your
normal storage drive. To access your normal files (what is normally the C drive), go to
where they are mounted at:

Command

$ /mnt/c

Note

This is where you wish you had never used spaces in file/folder names, as bash does not
handle spaces in filenames well. If this is a big issue for you, | would suggest going back
and renaming files/folders you plan to access from the command line.

10 Now update the Ubuntu OS that is running.
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Command

$ sudo apt-get update
$ sudo apt-get upgrade

Note

While my version number did not increase, doing this cleared up an issue | was having
with some other software | was trying to install - so | advice that you do update it now with
the two commands above.

If you are new to using a UNIX(-like) system, sudo makes you a superuser: you are able to
change important things in you system you cannot do normally. It will ask for your
password you set Ubuntu up with.

Setting up Python

11 If you use a lot of Python in your work, it is rather simple to get Python running on
Ubuntu. There are many ways to install Python. One way would be to use Ubuntu's apt-
get. Another way is to use Conda. Each of these methods installs Python in a different
environment, so just be aware. Ubuntu comes with an install of Python 3 out of the box

Command

$ which python3
/usr/bin/python3

$ python3 --version
Python 3.5.2

12 Given that a lot of the software and code used is from Python version 2.7, it is worth
having a legacy version around. To install Python 2.7, use apt-get like so:
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Command

$ sudo apt install python

Note

This will ask for the password that you set Ubuntu up with.

13 Now you have Python 2.7 (which you can call with python or python2 as opposed to
python3):

Command

$ which python
/usr/bin/python

$ python --version
Python 2.7.12

14 with advice from here, install these very useful tools for Python on Ubuntu:

Command

$ sudo apt-get install build-essential
$ sudo apt-get install python-dev
$ sudo apt-get install python3-dev
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15 Now for something really important, to install pip. pip is the official package manager for
Python modules.

Command

$ sudo apt-get install python-pip
$ sudo apt-get install python3-pip

Note

It makes installing new packages for Python SOO00 much easier in the long run.

The issue with apt-get is that while it deals with all of the dependency issues (which is
really important), it usually installs a really out of date version of the python package. In
constrast, pip doesn't deal with the dependencies but it does install the latest version of

the package. So | suggest initally installing with apt-get and then updating with pip (see
below).

16  Now to install pandas using apt-get:

Command

$ sudo apt-get install python-pandas
$ sudo apt-get install python3-pandas

Note

By installing pandas with apt-get, we also install many other important Python packages
like numpy and matplotlib as dependances, which is a massive timesaver, compared to
going after each on individually.

17 The latest scipy version is 1.0.0. If you look at the version of scipy that has been installed,
you can see that we are well out of date:
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Command

$ pip show scipy

Name: scipy

Version: 0.17.0

Summary: SciPy: Scientific Library for Python
Home-page: http://www.scipy.org

Author: SciPy Developers

Author-email: scipy-dev@scipy.org

License: BSD

Location: /usr/lib/python2.7/dist-packages
Requires:

18  You can update scipy from version 0.17.0 to 1.0.0 with pip:

Command

$ sudo pip install scipy --upgrade

19  Now you have the latest version of scipy:
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Command

$ pip show scipy

Name: scipy

Version: 1.0.0

Summary: SciPy: Scientific Library for Python
Home-page: https://www.scipy.org

Author: SciPy Developers

Author-email: scipy-dev@python.org

License: BSD

Location: /usr/local/lib/python2.7/dist-packages
Requires: numpy

20 This is great, but beware that the scipy for Python3 has NOT been updated! So do not
forget to do that one too!

Command

$ sudo pip3 install scipy --upgrade

Installing binaries of software for compbio

21 There are a number of different programs out there for computational biologists that are
not going to be downloadable with apt-get. With these, you might need to download the
source code and compile the software yourself. Or you can install them with
Conda/bioconda (highly reccomended when possible) or you can down load a pre-
compiled binary. You can download a binary and upzip it like so:
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Command

$ cd /usr/local/bin

$ sudo wget https://github.com/COMBINE-
lab/salmon/releases/download/v0.8.2/Salmon-0.8.2 linux x86 64.tar.gz
$ sudo tar -xvzf Salmon-0.8.2 linux x86 64.tar.gz

Note

Luckily, many developers of these tools put out binaries for systems (Mac, Linux, and
sometimes even Windows). A binary is a pre-compiled file that you can call to run the
program. So here | will go through the simple task of downloading the latest binary for the
RNA-seq quantification software Salmon. But a similar approach should work for other
programs available as binaries.

22 Torun Salmon, simply enter the path to the binary in the terminal.

Command

/usr/local/bin/Salmon-0.8.2 linux_ x86 64/bin/salmon

Salmon v0.8.2

Usage: salmon -h|--help or salmon -v|--version or salmon -c|--cite or
salmon [--no-version-check] <COMMAND> [-h | options]

Commands: cite Show salmon citation information index Create a salmon
index quant Quantify a sample swim Perform super-secret operation

23 Now you can run Salmon on your Windows PC (through Ubuntu)!
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Note

The issue here is having to remember this long path every time you wanted to run Salmon.
You could modify your bashrc to add Salmon to your path. But one advantage of entering
the path every time, is that you know exactly which version of Salmon (or any software)
you are calling every time you use it.

Note

Hopefully now you can start to perform some of your work on your local (Windows)
machine but with the comfort of having all of the tools for Linux at your fingertips.
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