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Installing Cygwin

Being able to run graphical programs remotely over the Internet is an extremely powerful ability, and one
that is not straightforward using current Windows-based operating systems. While multiple programs have
been implemented for secure remote windowing, the most powerful, flexible, and free system is Cygwin.
We will use Cygwin for both SSH terminal access as well as sharing X11 window applications.

X11 is a program that allows you to run Windowed programs (like Firefox, PDF viewers, text editors,
etc.) on another server. The program itself runs on the remote UNIX or Linux server, but the graphics are
displayed on your computer. It’s a very powerful feature that makes UNIX a very convenient operating
system. For example, an expensive software package (like MatLab) could be installed on the UNIX
server, and you could run it in a window remotely just as if you were sitting at the server yourself. To
install X11, you should download the following file from the Cygwin site:

https://cygwin.com/setup-x86_64.exe (for 64-bit systems; 32-bit is no longer supported)

This is an installer for Cygwin, although it’s much more complicated than a typical installer. This is
because Cygwin has many, many optional packages that can be installed to augment the installation. We
will only be installing a few of these features, but you can always install more later. Indeed, you should
keep the installer handy, because you can re-run it to re-install packages that have been updated. There
are two drawbacks to this type of installer: As mentioned, complexity is one. The second is that it will
take substantially longer than a typical installer, because it will download files from the Internet.

The figures on the following page show the typical settings I use for installation of Cygwin, based on the
description below. You can use them as a guide for settings that you should use. Briefly:

1. To begin, run the installer, and when prompted, select “Install from Internet.” Your root directory
should be “C:\Cygwin.” You can put it on another drive if you like (e.g. “D:\Cygwin”), but don’t
try to put it under Program Files, etc. You should install it for all users.

2. The “Local Package Directory” can be anything that’s convenient. [ put mine in “My
Documents\Downloads\”.

3. You can leave the download settings alone unless you know they need to be changed. When
prompted for a download site, though, scroll down until do you find some academic or government
mirrors. | typically use mirror.cs.vt.edu (Virginia Tech). You can select multiple mirrors by
holding down the CTRL key.


https://cygwin.com/setup-x86_64.exe
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E Cygwin Setup - Choose Installation Type - m} *
Choose A Download Source =
Choose whether to install or download from the intemet, or install from files in e

a local directory

(@) Instal from Intemet
(downloaded files will be kept for future re-use)

() Download Without Instaling

() Instal from Local Directory

< Back Cancel

E Cygwin Setup - Choose Installation Directory

Select Root Install Directory
Select the directory where you want to install Cygwin. Also choose a few
installation parameters.

Root Directory

[m] x

E

|C:'-zygwin54

| Browse...

Install For
(®) All Users (RECOMMENDED)
Cyawin will be available to all users of the system.

() Just Me

Administrator privileges or if you have specfic needs.

< Back Mext >

Cyawin will still be available to all users, but Desktop Icons, Cygwin Menu Entries, and important
Installer information are only available to the cument user. Only select this f you lack

Cancel

Screen 1 — Installation Options (use defaults)

Screen 2 — Installation Directory (use defaults)

E Cygwin Setup - Select Local Package Directory - m} x
Select Local Package Directory =
Select a directory where you want Setup to store the installation files it ==
downloads. The directory will be created f it does not already exist.
Local Package Directory
“\Users\ncf43\Downloads\Cygwin | Browse...
< Back Mext > Cancel

E Cygwin Setup - Select Connection Type

Select Your Intemet Connection
Setup needs to know how you want it to connect to the intemet. Choose
the appropriate settings below.

(7) Use System Proxy Settings
(®) Direct Connection
(0) Use HTTP/FTP Proxy:

Prouy Host

Port 20

< Back

cC

Cancel

Screen 3 — Local Package Storage (use defaults)

E Cygwin Setup - Choose Download Site(s) - m} X
Choose A Download Site =
Choose a site from this list, or add your own sites to the list ==

Available Download Sttes:

http://cygwin mimor.constant.com A
http://cygwin mimors hoobly.com

http://mimors koehn.com

hittp://mimors metapeer com

http /e pirbot com

https://www singleboersen.com

ftp://mimors xmission.com

http://mirmors xmission.com

http://mimor.clarkson.edu

http ./ /mirmar it edu

http:.
ftp://mimors netix net v
val "

User URL: | Add

< Back Cancel

Screen 4 — Internet (use “Direct Connection”)

Screen 5 — Mirror Selection (select http://mirror.cs.vt.edu/)

After selecting the mirror, the installer will download some files and bring up the package selection

window. Next we’ll pick that packages we need to install X11 and SSH.



http://mirror.cs.vt.edu/
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Selecting Packages

The next screen you see will look something like this:

E Cygwin Setup - Select Packages - O X
Select Packages =
Select packages to install =
View | Category ~ Search I:l Clear O Keep @ Best O Sync D Test

Package Cument  Mew Bin? Src? Categories Size  Description

£ >

Hide obsolete packages

< Back Next > Cancel

This is the package selection screen. Using this interface, we will select the packages that are needed to
run X11 and SSH. The interface is smart, so while there are a lot of options, it will recognize if one package
depends on another, and it will adjust your package selection accordingly to make sure all dependencies
are met. We will actually take advantage of this, selecting only the bare minimum of packages and
allowing the installer to figure out what else is needed.

The packages we need to select are given below (Table 1).

Table 1: Packages Needed for Basic X11 Installation

X11 Net Others (Optional)
e xlogo e inetutils e gnuplot-base (Math)
e Xinit e openssh e grace (Math)
e  Xorg-scripts e python2 (Python)
e Xorg-server e python3 (Python)
e  XOrg-server-common e R (Science)
e All packages starting
with “xorg-x11-fonts”
e Xxterm
Libs Util Editors
e libmcryptd e ccrypt e vim
e nano
e emacs
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To mark a package for installation, you should expand the items under “All,” and the expand the
subcategories to bring up additional packages. For example, expanding “All” and “Editors” gives me the
following screen:

E Cygwin Setup - Select Packages - O X
Select Packages =
Select packages to install =
View | Category ~ Search I:l Clear O Keep @ Best O Sync D Test
Package Cument  Mew Bin? Src? Categories Size  Description | ~
B Al Defautt hd

Accessibility (4) Defautt -

Admin (8) Defautt -

Archive (61) Defautt -

Audio (200) Defautt A

Base (37) Defautt -

Database (60} Defautt -

Debug (2068) Default -

Devel (1203) Defautt -

Doc (255) Defautt -

E] Ediors (103) . Joefatt M [ [ . [ |
abiword Skip - D D Editors, Publishing 164k  GNOME word processor
abiword-docs Skip hd I:I I:I Editors, Publishing 584k GNOME word processor
abiword-plugins Skip - D D Editors, Publishing 848k GNOME word processor
[ Clrin I 1 1 cdtee RAL  Rinan: willa adinr e

£ >
Hide obsolete packages
< Back Next > Cancel

Notice how the individual packages (e.g. abiword) have several columns:

e Current: This column shows the current version of a package installed on your computer. If no
version is installed, it is blank.

e New: This column is a dropdown selection that allows you to change the status of a package. If a
package is installed, you can “Uninstall” it. If you want to install the package, you can select the
version — typically the newest version is best. Finally, you can select “Skip” to make no changes
to the package.

e Bin?: This column allows you to select whether binary files are installed (as opposed to compiling
from source code - “Src?”). It will automatically become checked when you select a version in the
“New” column. No other action is needed for this column

e Other columns describe the purpose of the package, give a description, and note the disk space
used by each package.

For this tutorial, you will:
1. Go through each package in Table 1,

2. Select in the installer window, and
3. Install the most recent version by clicking the dropdown box in the “New” column.
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It may be faster to use the “Search” box to identify individual packages. An example of this is shown
below. Here, I searched for “xorg,” and I selected installation for the “xorg-scripts,” “xorg-server,” and

“xorg-server-common” packages.

=
Select Packages =
Select packages to install E
View | Category ~ Search Clear O Keep @ Best O Sync D Test
i Package Cument  Mew Bin? S5Src? Categories Size  Description | ~
B Al Defautt hd
Debug (2) Defautt -
Devel (3) Defautt -
Doc (2) Defautt -
| Litils (1) Defautt A
| B X11(14) Defautt hd
| worg-scripts 1.0.141 - Z : X1 8 Xorg miscellaneous scrip
I worg-server 1.20.41 - z ; #11 9459 X.Ong X server
| ¥Org-Server-Common 1.20.41 - ; || 11 25k X.Org X server common 1
| worg-server-devel Skip - L1 L1 =N 382k X.Org SDK for developin
| norg-server-dmx Skip hd : : X1 673 X.Org DMX server and ¢
XOrg-server-extra Skip - : : 11 18k X.Org Xephyr, Xnest and
NOrg-SErverwong Skip - : : 11 555k X.Org Xong modular X e
worg-sgml-doctools Skip - : : Doc, X11 21k X.Org SGML documenta
wrrroe 11 Srrte il [ 1 1 v 17U ¥11 rors frnte e
£ >
Hide obsolete packages
|
| < Back Next > Cancel

You will need to do this for all of the packages listed in the table above. Leave all other packages at their
default values. Do not uninstall any of the pre-selected packages.

When you have selected the packages in Table 1, click “Next.” You will be prompted with additional
recommended packages. Just click “Next” again, which will select all recommended packages.

At this point the installer will download the files needed for X11 and SSH. It will take several minutes to

download, and then several more minutes to complete the installation.

When the installer is finished, it will ask you to create icons on the desktop and in the Start Menu. Check

both of these options, as we will need them.

E Cygwin Setup - Installation

Create Icons

Cygwin environment.

Installation Status
Installation Complete

Status and Create lcons

Create icon on Desktop
Add icon to Start Menu

< Back

Tell setup f you want it to create a few icons for convenient access to the

B2

Cancel
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Once the icon appears on your desktop “Cygwin Terminal,” double click it to run it. We don’t need to do
anything here, but we want the program to create the initial directories and files on its “first time” start up
(see below). Your screen will look slightly different.

ExpeErience.

shrc' -» 7
hash_profil
Tnputrc' -=

profile’ -»

Now that you’ve done that, you can close the window — nothing else is needed. At this point, you can
close the Cygwin terminal. We won’t be using it anymore in this tutorial, but you may want to keep the
icon around for later.

Starting Cygwin-X

Finally, under your start menu, find “Cygwin-X” and start the program “XWin Server.”

fi@ Canon Office Printer Utility

B chemofiice 2016
See all your mail in one place

B oo ; e m =

5] Connect And more...

O cortana
l Cygwin v ma

Cygwin-X
B oo OneNate
WG User script
(B xWin Server
D

B oopbox

E

B ecnote s
B cerote v

XH Excel 2016

S

Microsof . B Microsoft Edge

Maps

B

N
a Feedback Hub

) Firefox

yel h'ype here to search
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If all is well, the program will start and you will see two new icons appear in the system tray. If you are
asked whether to block the program by your firewall, choose to “Unblock,” otherwise the program won’t

work properly. The icons look like this:

When you right-click on the right-most icon (the green X), you’ll be presented with a series of options.
You will want to start an Xterm window:

2§  Accessories >

s/ Education >

W Office >

" Programming >
C cCygwin Terminal . System Tools 3 =
B UxTem € XDG Menu N

.!,' KTerm Ve TN

6/1/2018

When you start an xterm window, you’ll be presented with another command line interface, shown on the
next page. This is the interface we will use to run SSH etc. In this example, I have used the “VT Fonts =2
Huge” option to make my text much bigger and easier to read.

T - o X

Hain Options ¥T Options ¥T Fonts

nci43@CHEM—NCF43HXLT1
$

To test the X11 installation, simply type “xlogo” at the command prompt and hit return. If everything is
working, you will see a graphic like this appear on your screen:

X O 4
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This is a test logo image, and it means that the xlogo client program (running from your local computer)
is able to communicate with the X11 server program to display graphics on your screen.

The next test is to connect remotely to my Linux system using SSH and see if you can run a remote client
program while displaying graphics on your screen.

Connecting to Other Computers Using SSH

At the start of this tutorial, you were given a username and password for the Linux system. We will connect
to this system using the SSH program that was installed using the Cygwin Installer above. At the Xterm
command prompt, type the following command and press enter. Make sure you include the “-Y” flag, as
it’s required for using X11 graphics via SSH.

ssh -Y (username) @ (server)

In the command above, (username) is your username (e.g. jsmith or js1252), and (server) is the hostname
of the Linux server. If my username is jsmith and the server is oats.chem.msstate.edu, | would type:

ssh -Y jsmith@oats.msstate.edu

The first time you run this command, you will be asked to accept the key for the server. You should type
“yes” (see below). You won’t be asked about this again provided the server configuration doesn’t change.
Note that your screen will look slightly different based on the server and username.

X - - a *
Halm Optlons %1 Dptlons VT Fonis

met 4 SRLHEM-NLEF 42HAL 11
$f ssh -Y 9smithicats.chem.msstate.adu
The authenticity of host ‘cats.chem.messtate.edu (99.99.99.99) ' can't be esta

blished.
ECOSA key fingerprint is SHA2S6 :FAUEHT?yJieiuf « F5Y8aRk lukr5F CePURKF409005A0 .
fire you sure you want to continue connecting (yes/nod? [

After you type “yes,” you’ll be able to enter your password (don’t worry, it won’t display as you type),
and eventually you’ll have a command line on the remote system. You can tell this by the new command
line (note the jsmith@oats at the very last line).
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I - | x
Halm Optlons %1 Dptlons VT Fonts

ncfA42RCHEM-NCF43HXLT1
§ ssh =Y jemithifoats.chem.mastate.edu
The authenticity of host 'pats.chem.msstate.edu (99.99.95.99) can't be esta

blished.
ECOSA key fingerprint is SHA25G :FAUEHF7yJieiuf + FSVY8aRklukrSFCcPURKT409UDS5A0.

fire you sure you want to continue connecting (yes/nol? yes
MWarninmg: Permanently added oats.chem.msatate.edu,59.99.99,.99 (ECOSA) to th

e list of known hosts.

jemithfoats.chem.msstate. edu’ = password:
Helcome to Ubuntu 16.04.4 LTS (GNU/Linux 4.4.0-119-generic x86_64)

% Documentation: https://help.ubuntu.com
% Management : https:/sflandscape.canonical .com

¥ Support: https:/fubuntu.cos/advantage

System information as of Fri Jun 1 09:40:37 CDT 2018

System load: 0.14 Processges: 293

Usage of fhome: 56.7% of 7.16TE  Users logged in: 0

Memory usage: 591 IP address for eth: 130.18.144.153
Swap usage: 0% IP address for ethl: 192.168.1.1

Graph this data and manage this system at:
https://landscape.canonical .com/

54 packages can be updated.
0 updates are security updates.

wuH System restart required swe
Last logim: Sun May 20 14:10:11 2018 from 216.7.151.130
Jemithlocats ~%

We’re almost done! Just one more thing to test, and that’s running X11 programs remotely.
Remote SSH and X11 Test: Xeyes
Another simple test program that can be used to check X11 is called “xeyes”. If everything is configured

properly, you will see a set of eyes appear when you type this command on the remote command line.
The eyes will follow your mouse around, as shown below:
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X
Halm Optlons 5T Optlons VT Fonts
"| smithioats:"% xeyes

1 meyes Gl __||:||>:_|

OO

Note that while the program xeyes is running in the foreground, you won’t be able to type any commands
on the command line in your terminal (try it). There are two ways around this:

e Thefirstis to type Ctrl-Z into the terminal, which suspends xeyes — the eyes will no longer respond
to your mouse when the program is suspended, but you will have your command line back. Then,
typing “bg” into the command line will put the last process into the “background,” meaning that
xeyes can run in the background while you type commands into the command line in the
foreground.

e The other way is to type an ampersand on the command line when starting xeyes (‘“xeyes &”)
which starts the program in the background and immediately returns you to the command prompt.
These types of basic multitasking abilities have existed in Linux long before they were stable in
Windows and Mac operating systems.

You can close xeyes by either closing the window (clicking “X”) or typing Ctrl-C into the command line
interface. Remember that the xeyes client is running on the remote system (bloch, which is sitting in my
lab), but the graphics are being displayed on your system (via the X11 server on your PC) over the Internet.

Now that you’ve got SSH and Cygwin set up on your system, you might also want to download WinSCP.
This is a useful (free) program for transferring files between your system and the remote system, and you
can download it at http://winscp.net/. The installation is much easier and intuitive.

At this point, you have a working system, and you can enter any commands you like at the UNIX prompt.
Using Linux and UNIX takes a lot of practice, and the details are beyond the scope of this simple tutorial.
For a good introduction to using the UNIX, check out http://www.ee.surrey.ac.uk/Teaching/Unix/. | also
provide a UNIX Cheat Sheet at http://folding.chemistry.msstate.edu/files/win-x11/unix_cheat sheet.pdf

Good luck!
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