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1 Introduction

In the frame of the SAFE-Med project, the Department of Agriculture and Forest Sciences (DAFNE),
awarded as ”Center of Excellence”, has been equipped with a servers platform at the disposal of
Professors, researchers and PhD students. The servers can be used to perform complicated and
time consuming data analysis in order to answer questions coming from different scientific fields,
like molecular biology, microbiology, livestock genomics, mathematical modelling, physics and so
on. To have a better idea of what our servers can do, you can refer to the latest publications from

the server users or ask the system administrator.

2 Platform overview

The Dafne servers platform consists of:
e Odin, the main HPE StoreEasy of 16TB of SAS storage.

e Marvin and Bender, the two server nodes with 96 total cores (4x Intel Xeon Gold 5118 12
cores @ 2.3 GHz), 1024 GByte of RAM memory (2x 512 GByte RAM 2.67 GHz) and 1.5 TB
SAS HDD.

Each computing node runs Centos Linux 7.7 operating system, which is a specific free and Open
source version of Red Hat Enterprise Linux.

The two nodes servers are exactly equivalent and defined by two different IP address. They are
both connected and synchronized with Odin, the main storage centre, where your home folder is

located.

3 Get an account

To get access to the platform you need a valid Unitus account and/or you should be a DAFNE
member in need of computational power.

Please write to the system administrator to get your credentials, specifying which research group
you are part of, which kind of jobs you want to run on the nodes and if you need to use a software

that is not already installed.



Once your account is activated, you’ll get an email with your username, your password, the domain
name and the IP address of one of the two nodes. Please keep them private and safe.

You will also be added to the server mailing list to be updated regarding any news.

4 Platform policy

For the safety of the system and of your own private data, there are some rules you need to read
before getting started and to keep in mind while you are using it.
The proper account request to the system administrator would be taken as official acceptance of

the platform policy.

e Even though your account would be part of your research group, you should not share it with

anyone. Each member of your group can get his own account.

e You can share your data with other members of your research group by placing them in
the group home folder. To share them with someone external to your research group please

contact the system admin.

e The platform is meant for scientific research. Please do not use it for anything else and do

not use it to store your private data.

e Be aware that nobody other than yourself AND the system admin can have access to your

home folder. This would grant your privacy and safety.

e Even if it sounds like a magical cloud in the sky, the system is not 100% out of danger. Please

keep a copy of your data anywhere else as backup.

e You are kindly invited to schedule your time and resources consuming jobs during night time

or weekends. Leave space for the other users.

5 Further requirements

e Linux knowledge
Since the nodes are running Centos, you need to have at least basics knowledge of Linux

command lines and hierarchical structure. You can find a short introduction later in this
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document but you are strongly invited to get more familiar with them by following some
online tutorials like Linux Command, Linux Tutorial. There are also really handy short

list with all the basic commands that you may want to print.

VPN connection

Besides your credentials, to access the server you need to be connected to the Unitus network.
So, If you are trying to connect from outside the university (i.e. from home), you need a vpn
connection and thus, a vpn client. For this you can follow the instructions provided by the

Unitus IT office. Note that if you have Linux, you can follow the same procedure as Mac.

SSH client

If you are running Windows, once you are connected to the Unitus network, you need to
log on to the platform using an SSH client to reach one of the server nodes and this would
give you command-line access. However, a typical Windows environment does not come with
pre-installed software to connect and run command-line executables on a HPC. If you are
running Windows, you can use an SSH client like Putty or get a Virtual Machine running a

Linux distro.

Troubleshooting

Whenever you are facing a problem...DON’T PANIC and remember, GIYF (Google is your friend).

If you are having problem with PUTTY, check that your version is updated, your connection is

working and that your options are correct. If the terminal gives you an error, double check that the

command you wrote is correct, without any typing mistakes and in the proper working directory

(i.e. the files you are working with should be there). If it’s a system or tool related error, if

some libraries are missing, please contact the system admin giving specific details about it and by

reporting the error text you got.

7 Tools already installed

Abacas v1.3.1, AlighGraph, Artemis 18.1.0 Bam-readcount v0.8.0, Bandage v0.8.1, Bcftools v1.10-
6, Bedtools v2.29.1, Blat v. 36x4, Bowtie2, Bwa v0.7.17-r1188, Cd-hit v4.8.1, FastQC v0.11.8,



Hisat2 v2.1, IGV v2.7.2, Interproscan v5.39-77, Mauve v2.4.0, ??Mega Miniasm v0.3, Minimap2
v2.17, ??Mothur v1.43.0 MUMmer v3.23, ??Muscle v3.8.31, NCBI Blast v2.9 (with efetch and
edirect), plat, Prokka v1.14.5, Qualimap v.2.2.1, R 3.6, Racon v1.4.3, RaxML v8.0, Roary v3.8,
Root v6.18/04, Samtools v1.9, Sickle v1.33, SPAdes v3.13.0, ??Stringtie, Trimmomatic v0.39, Velvet
v1.2.10, Docker,

Please note that this list may not be updated. Ask your sysadmin for other tools.

8 Server connection from Windows

As already mention, you need to be connected to the Unitus network and only after you can connect
to the servers. To do so, download PuTTY and start the executable putty.exe in your directory
C:Files (x86 ). The configuration screen like the one below will pop up.

Within the category “Session”, in the field HostName, add the server IP address you received by

email during the activation of your account.

#58 PuTTY Configuration ? X
Category
—-Session Basic options for your PuTTY session
-Logging . _—
5 Terminal Specify the destination you wantto connectto
.- Keyboard Host Name (or IP address) Port
-Bell [ | 22 |
i .W‘-ane:v:ures Connection type:
T Appearance (ORaw (O Telnet () Rlogin @SSH () Serial
f '?eha“"‘:”' Load, save or delete a stored session
i~ Translation
. Selection Saved Sessions
Colours | |
—|-Connection
Default Settings
Data 9 Load
Proxy
i Telnet SECC
Rlogin
; Delete
+-5SH
-Sernal
Close window on exit
(O Aways (O Never (@) Only on clean exit

About Help Cancel

In the “Connection/Data” category, you can already write your username. This step is not manda-



tory, you can type your username later on too.

B PuTTY Configuration ? >

Category:

[=-Session ~ Data to send to the server ‘
-Logging
Terminal
-Keyboard Auto-login username |si\viat] |
-Bell )
Featuras When username is not specified:

Window @ Prompt  (0) Use system usemname (i

-Appearance
-Behaviour
- Translation Terminal-type string |xterm |
r-Selection
; .Colours
[=-Connection

A -.Data

Login details

Terminal details

Terminal speeds |38400384-00 |

Environment variables

- Variable ] aa
- Telnet
Rlogin Value [ I[Remowe

=-SSH

- Kex

- Hostkeys

- Cipher
- Auth

LTTY

- X1 W

About Help Cancel

If you need to use graphical tools like Mauve, you need to enable the X-server from Connec-

tion/SSH/X11 category as follow:

#R PuTTY Configuration ? X
~ Options controling S5H X11 forwarding |
X11 forwarding
[] Enable X11 forwarding
X display location | |
Remote X11 authentication protocol
(® MIT-MagicCookie-1 (O XDM-Authorization-1
X authority file for local display
| } Browse...
Telnet
i~ Rlogin
- SSH

Kex

Host keys

Cipher

[ Auth
TTY
B X11
Tunnels
Bugs

More bugs v

ot | b ==




Then click “Open”. The terminal window will pop up asking for your username (if you skipped
the Connection/Data step) and your password. If the connection was successful, you should see
the prompt with your username, followed by @ and the node name you are connected to (either

Marvin or Bender, depends on which IP you used).

EP silviat@marvin:~ - O X

You are now in your home folder (), ready to start your job.

9 Server connection from Linux or Mac

Run the following commands in a terminal, substituting username and serverIPaddress with the

login name you received by email.
$ ssh username@serverIPaddress (or ssh username@domain_name)

If you need to run a graphical server, be sure that you have installed XQuartz (for Mac) or

Xterm (Linux) for example. Then just add -X to the previous code:

$ ssh —-X username@serverIPaddress

10 Transfer files to and from the nodes (Windows users)

To transfer your files to and from the nodes, you need to download WinSCP. Once you have installed
it, you need to connect again to the platform, using the IP address, port 22, your username and
password.

The first time connection you may get a warning message like the one below. Just click Yes and

continue.



Warning

A

Continue connecting to an unknown server and add its host
key to a cache?

The server's host key was not found in the cache. You have no guarantee that the
server is the computer you think it is.

The server's Ed25519 key details are:
Algorithm: ssh-ed25519 256
SHA-256: WKNgUgQDpmLS3NboXhAIK7//oyzLCEUPhm22+051KZo0=
MD5: e7:d8:69:96:fc:8b:2f:1d:9b:4a:c1:f2:eb:70ib 1:26

If you trust this host, press Yes. To connect without adding host key to the cache,
press No. To abandon the connection press Cancel.

Copy key fingerprints to clipboard

Yes Mo Cancel Help

|v

In the next window, you’ll see on the left your local folder and on the right side your home

folder on the platform. You can now just drag and drop your files.

Local Mark Files Commands Session Options Remote Help

[ % S Synchronize > ] @ [P @ Queue ~ - Transfer Settings Default - @' -
silviat@WABAIOP < [ New Session
EAC0S &5 -- BEERL| % R CE-E e & & @ & | B FindFiles | T
ﬁ New ~
C\Users\Sirbiuzza\Downloads), /home/silviat/Rf
Name Size Type Changed Name Size Changed
2. Parent directory 1/13/2020 8:40:54 AM [ | 1/13/2020 8:45:02 AM

9Apache,0pen0ﬁice,4.‘.‘
|] Biosafety-level-cleara...

mMendeley—Desk'tnp—W.‘.‘

ﬂmendeley—deslctnp—k‘.

@ Paper_ MPP_17 Ott An..
@ Paper_Psa_110tt.docx
fputty.exe

1% putty-64bit-0.73-instal...

@ scopusresults.pdf

1] Setup.Def.it-it_0365Pr...

ﬁstructuremsi
W WG-MVPN-SSLexe
B WinSCP-5.15.9-Setup....

133,479 KB
67 KB
56,032 KB
54,844 KB
240 KB
189 KB
1,152 KB
3,094 KB
60 KB
5,562 KB
22,887 KB
2,299 KB
9,613 KB

Application 10/11/2019 44747 PM x86_64-redhat-linux-g...
Microsoft Word 97 .. 1/7/2020 3:44:14 PM

Application 10/11/2019 4:53:49 PM

Application 10/18/2019 10:53:09 AM

Microsoft Word Do...
Microsoft Word Do...
Application

10/18/2019 10:32:26 AM
10/11/2019 3:30:46 PM
12/18/2019 11:40:41 AM
12/18/2019 11:42:14 AM
11/14/2019 8:53:15 AM
10/18/2019 9:48:14 AM
7/16/2019 10:43:42 AM
1/10/2020 8:19:02 AM

1/13/2020 8:40:55 AM

Windows Installer ..
PDF File
Application
Windows Installer ..
Application
Application

12/19/2019 3:57:31 PM
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11 Transfer files to and from the nodes
(Linux and Mac users)

The scp command can be used to securely transferring files between a local host (i.e. your computer)
and a remote host (the HPC). Open a terminal and move to the folder where the file to be transferred
is located (or write the complete path). Then type the command scp followed by the filename and
the destination path (if you are familiar with the cp or mv command, you see that it’s the same

idea).

$ scp filename username@IPaddress://home/userfolder

silvia@silvia-dell:~$ cd Unitus/
silvia@silvia-dell:~/Unitus$ scp HPC.pdf silviat@F e //home/silviat
silviat@1eeeg®O' s password:

HPC. pdf 100% 81KB 6.0MB/s 00:00

silvia@silvia-dell:~/Unitus$ D

12 Home sweet home

Folders on Linux are arranged in a hierarchical structure. Starting for / root, the main one we will
find all the other sub-folders. As shown in the picture below, /home is where the user folder are
located and where you’ll find yours. Note that this folder is private and can’t be accessed by others
than the user and the system admin. Furthermore, /home is shared between Odin and the nodes,
meaning that it does not really matter to which one you are connected, you’ll always find your files
there.

As the name suggested, the /share folder is also shared between Odin, Marvin and Bender and
it’s where all the tools have been installed, in a way that they are reachable from the nodes and
readable by anyone who has access. However, some tools require libraries which need to be installed
locally (meaning in each node). If you encounter any missing library in one of the two node and
thus, your job cannot be run, please contact the admin. Inside the /Group folder there are the
folders for each research group who asked for login access, i.e. Pathology.

If you are part of a Group and you want to share you files with your colleagues, you will find a
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symbolic link of the Group folder into your own home. You all have the permission to modify the

files inside that folder (if not, please contact the admin).

12.1 Walking around

You can now use some basics commands to create new folders, move around, create files or start
your analysis. Keep in mind that, as well as walking around the city, when you have to move
between folders, you need the address, the so called path. In Linux environment there are two

path:

e The absolute path, the complete one that always starts at the top of the tree (at the root
directory), for example: /home/silviat/Unitus/tutorial.pdf

e The relative path, is the path to the destination file from your current position and it does

not start with a “/”. For example, Unitus/tutorial.pdf

This means that if I want to open or use a file that is already in the current folder, I can call it

already. If the file is in another folder, I need to provide the proper path on my commands.

12.2 Basic commands

The common command structure is:

command options parameters
Usually the command is a shortcut of its function, followed by optional or mandatory parameters.
e For example, to see the contents of the current directory, type ls (list) at the prompt.

$ 1s

e You can also add more options, for example Is -1 to lists your files in 'long format’, which
contains lots of useful information, i.e. the exact size of the file, who owns the file and who

has the right to look at it, and when it was last modified.
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12.2 Basic commands

$ 1s -1

e To lists all files, including the ones whose filenames begin in a dot, which you do not always
want to see, use Is -a.

$ 1s -a

e You can create a new folder by using the make directory mkdir command:

$ mkdir foldername

e To know your current working directory, print it with pwd

$ pwd
[=] silvia@silvia-laptop ~
File Edit View Search Terminal Help

silviag@silvia-laptop pwd

/home/silvia
silviagsilvia-laptop [ |

e To change directory use "cd”. The two dots means ”one folder up”. Note that you can access

Unitus/ only if this folder is a subfolder of your current working directory, otherwise you have

to provide the complete path.

$ cd Unitus/
e To remove a file, use rm for a file or rmdir to remove a directory. Remember that there

is no trash bin in Linux! Everything you remove is going to be completely deleted
and cannot be restored.

$ rm file

For further commands, please refer to the guide mentioned in section 4 or browse the web.
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12.3 Few more hints
e cd ../ will take you one directory level up (from “/home/silviat/Unitus” to “/home/silviat”)
e The sign ./ means current directory (“cd Unitus” is the same as “cd ./Unitus”).
e Typing cd anywhere will get you to your home directory.

e You can use in the path to substitute for your home directory (e.g. “cd /Unitus” is the

same as c¢d /home/silviat/Unitus).

e Whenever you have a long command to write, for example a long path, file name, etc, TAB

will complete the name so you don’t have to type everything!

e If you get an error message, it is probably write. Everything has to be typed perfectly, without

any mistakes. Remember that the terminal is case sensitive.

13 R studio server

R is a language and environment for statistical computing and graphics. You can use it on our
system my command line or you can use the much more easier R studio server, which it has been
installed on Bender. To do so, once you are connected to the server, open your browser and type
on the address bar the server IP address you used for the connection, followed by :8787 A window
will pop up asking your server ID and password. After the login, you will get the usual Rstudio,

with your home folder showed on the fourth panel (down right).

Sign in to RStudio

Username:

Password:

Stay signed in
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14 Acknowledging the DAFNE server platform

If you have been using the DAFNE servers platform to produce results you are going to publish
or present in either a poster or public seminar, you are invited to mention it in the Materials
and methods section: ”Calculations were performed using the DAFNE server of Universita degli
Studi della Tuscia”. In the acknowledgments and funding you may mention: ”The research was
carried out in the frame of the MIUR (Ministry for education, University and Research) initiative
“Department of Excellence” (Law 232/2016). Please also let us know whenever you get a new

publication!
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