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Lecture overview

 Motivation for scientific computing

e Creating account at the Usha machine
e Using Usha: “Hello world!” in FORTRAN
* Linux 101
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e Elective seminar ¢
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Why care about computational science (CS)?

e 1. Almost all problems you encounter in real life mandate a numerical
approach. Analytical solution — simplified first estimate, and necessary
to understand for designing a proper computational description.

e Computing has grown rapidly in past decades in raw processing power,
algorithmic efficiency, and ubiquity in engineering and science.

 Nuclear engineering lags other disciplines in utilizing high performance
computing (HPC) resources - the more reason to get involved!

 Recently many efforts started to close the HPC gap in NE, such as:

e Consortium for Advanced Simulation of Light Water Reactors (CASL)
http://www.casl.org

 SCALE moves towards HPC, expected in v7. http://scale.ornl.gov/

 Nuclear Energy Advanced Modeling and Simulation (NEAMS)
Program. http://www.ne.doe.gov/AdvModelingSimulation/program.html
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Why care about CS? (2)

 Performance growth of top 500 supercomputers remains exponential

(Moore's law).

 Today's desktops
CPUs ~ 100 GFlops,
#500 supercomputer
from year 2001.

Today's desktops
GPUs ~ 4.3 TFlops.

A modern PC with 2x
AMD Radeon HD7970,
#1 supercomputer
from year 2001.
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e NB: Raymond Kurzweil estimates human brain power ~ 20 PFlops.
BlueBrain project est. 100 EFlops to emulate brain at molecular level.
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Why care about CS? (3)

e 2. Analytical thinking and its application to describing and solving
problems computationally may likely be your most marketable skill.

e It will allow you to solve problems in automated fashion, that is more
quickly and more efficiently.

e This will be useful not just in a NE career, but in any other field. You
never know where life will take you, and computing is everywhere:
from basic to applied research, finances, etc.

 Understanding computing allows understanding of cybersecurity,
which is becoming more and more issue for private citizens, industry,
and government agencies.

e 3. Computing is fun, and useful outside of your professional career:

e Home automation, Digital gardening, DIY projects, Self-reliance, ...
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Creating account at Usha box

* During the course, you will learn to program in FORTRAN. Usha is a
play machine for you.

* Not fast but sufficient :-) P4/3.4GHz, 1GB RAM, Debian Linux

* To create an account: http://usha.engr.utk.edu/cgi-bin/register.pl

* Fill in your name and netid, {"“Eﬁ-ﬂ&tlﬁ@&&ﬁ T
- NE362: Get account = _

CIICk ”Smeit”, and you WI” & = C (O ushaengrutk.edu/cgi-bin/register.pl ke @ -\'J
get email with a link to click,

see next slide. Register account with USHA machine.

NE362 students only.
First name: |Ondrej
Last name: |Chvala

UTK MNetID: lochvala
Submit
suom

Email me if vou have problems.
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Creating account at Usha box (2)

* You will get an email, click on the link:

From of@usha.engr.utk.eduts
Subject Create account at usha.engr.utk.edu

To Me =ochvala@utk.edu= 17
Hi Ondrej Chvala!

Your account at usha.engr.utk.edu will be activated by clicking at this link:

http://usha.engr.utk.edu/cgi-bin/confirm.pl?i=d8942f85a609aae2510493dc33087e4:
You can also copy the above link to a browser.

Your login name is: ochvala and your password is: dLbA7fCj

Please change your password.

For a simple how-to get started on the Usha system see here:
http://usha.engr.utk.edu/howto.html

Regards,
Ondrej Chvala

£ NE362: Get account =

° After you CIICkI the account IS C @ usha.engrutk.edu/cgi-bin/confirm.pl?idy @ {‘E

activated:
USHA machine: for NE362 students only.

Account ochvala for user Ondrej Chvala was created and [jtivated.

See How-To here: http:/usha.engr.utk.edu/howto.html
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Connecting to Usha

 You need an ssh client. For Linux and MAC use ssh command, for
Windows download PuTTY: (Google PuTTY)
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

e Put “usha.engr.utk.edu” into Host Name, enable X11 forwarding,
save session

2 PuTTY Configuration

€ PuTTY Configuration |

Category: Category:
=- SESSiﬂﬂ | - Teminal :I ‘ Options cantroling S5H X111 farwarding
I__Dgglng 3 -+ Keyboard — ¥11 forwarding
E- Tomnal Host Name (or IP adlg s ¥ Enable X11 forwardi
- Keyboard ost Name (or |P 208 . Festures able orwarding
- Bell I"'ShEI &ngrutic.edu = Window X display location I
- Features Connection type: - Appearance Remote ¥11 authertication protocol
= Window " Raw " Telnet © Pl - Behawiour ¢ MIT-Magic-Cookie-1 ¢ XDM-Authorization-1
- Appearance - Tranglation : :
J;EEavi-:uur — Load, save or delete a stored seSgjon .. Selection X authority file for local display o
. WaE... |
- Translation Saved Sessions - Colours I
- Selection IUShEI Bl Connection
r__—l__ CDI‘lI‘lED’[iDI‘l necluster = ——— F'I'CO(}"
- Data = - Teinet
-~ Prowgy - Rlogin
- Telnet Delete =-55H
- Rlagin Klex
- 55H El Auth
- Senal Close window on exit: %GSSAPI | |
= Mways 1 Never % Onlyon clean exit ¥11
Tunnels ;I
About Open Cancel About Open Cancel
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Connecting to Usha (2)

e Click Connect, confirm ssh server key:

=10l x|

The server's host key is not cached in the registry. You

hawve no guarantee that the server is the computer you

thirlk it is.

The server's rsa2 key fingerprint is:

ssh-rsa 2048 af: 73:8081:01:6a:64:90: 35: 2 fc:81: 39: 48: 35:b2
If you trust this haost, hit Yes to add the key to

PUTTY's cache and carry on connecting.

If you want to carry on connecting just once, without

adding the key to the cache, hit Mo.

If you do not trust this host, hit Cancel to abandon the
connection.
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Connecting to Usha (3)

e Type your username and password, and you are in:

# ochvala@usha: ~

login a=: ochvala

ochvalaf@usha.engr.utk.edu's password:

Linux usha 3.2.0-2-686-pae #1 SMP Fri Jun 1 18:56:14 UTC 2012 i686

o

included with the Debian GHU/Linux =svstem are free software;
diztribution term=s for each program are described in the
Juasrysshare/doc/ *fcopyright.

1 GHO/Linux comes with ABSOLUTELY HO WARREANTY, to the extent
vy applicable law.
Sat Aung 18 22:04:459 20 L o—=T1-228-165-190.h=dl .tn.comcast.net

ochvalafusha:~5 I

 Change your password using passwd command!
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Compiling test program “HelloWorld”

* First lets create a play directory, and cd there:
* mkdir-p ne362/exercises/hello
 cd ne362/exercises/hello

* Now lets copy the program over: (the last dot “.” means current dir)
* cp/NE362/exercises/FORTRAN/OOhelloworld/hello.f90 .
e cat hello.f90

e Compile the code using gfortran and run it:
e gfortran hello.f90 -o hello hello.f90-

e /hello
program hello

 You should see: “Hello World!” print *, "Hello World!"
end program hello
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Compiling test program “HelloWorld” (2)

e Hereis the above in terminal:

# ochvala@usha: ~/ne362/exercises/hello

ochvalafusha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha:

ochvalaf@usha: kdir exercises
ochvalaf@usha: cd exercises/
ochvalaf@usha: mkdir
ochvalaf@usha:

ochvalaf@usha: /B Jexerci=ses; FORTREAN/ 00helloworld/sh
ello.f20 .

aochvalafusha:

lo World!™
end program hell
ochvalaf@usha:
ochvalaf@usha:
11l World!
ochvalaf@usha:
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Navigating around a Linux box

e List files in a directory: Is -lah

e Copy file: cp <from> <to>

e Move file: mv <from> <to>

 Remove file: rm <file>

 Need help? Use man <command>, Google is your friend.

e See “resources” links at http://usha.engr.utk.edu/welcome.html

 Midnight Commander (command mc) is a useful tool to navigate
around a Linux computer, similar to Norton/Far/Volkov Commanders.

e View/change directory, view/edit/copy/move files, ...
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Copying files to/from Usha

* From Linux/Mac use scp command: scp <from> <to>, such as:

* scp thisfile ochvala@usha.engr.utk.edu:

e Windows: use WinSCP http://winscp.net/eng/download.php
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1 Documents - ochvala@usha.engr.utk.edu - WinSCP

Local Mark Files Commands Session Options Remote Help
O (HE- PEe R ER
| My documents L R I ol ﬂ
C:hUzerssohDocuments

Size | Type Changed

Default

| ochvala

size | Changed

=101x]

Rights o

Parent directory 3/3/2012 ...

File folder 2/20f2012 ...

File folder 2/20/2012 ...

y File folder 2/20/2012 ...

. Scaled, 1 File folder 3/3/2012 ...
Jjavapenomru 74 JAVAPEMOMRU ... &/3f2012 ...
|| javapenarc 1,915 JAVAPEMORC File  &/3/2012 ...
4 desktop.in 402 Configurations... 812012 ...

< |

74Bof 2351 Bin 1of 7

[+ 1]

0

<

139
220
3,246
675
50

8/18/2012 7:04...
8/18/2012 8:12...
8/18/2012 8:12...
8/18/2012 8:12...
8/18/2012 7:21...
8/18/2012 8:17...
11/30/2011 2:2...
8/18/2012 7:03...
11/30/2011 2:2...
8/18/2012 7:04...

TWXT =X ro
L ot
L ot
L ot
TWXT =3T3 oc
[ g oc
rW-—-- oc
rW-—-- oc
rW-—-- oc
r— ot

O0Bof4380Bin0af 5
o F2Rename | i F4Edit E3 F5Copy (13 F6 Move [ F7 Create Directory 3¢ F8Delete [ F9 Properties W] F10 Quit

=

SFTP-3

|

00034

man scp
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Other ways to get Linux
 You can run Linux on your own machine in several ways:
a) boot from LiveCD or LiveUSB drive — slower, least work

b) install it as the only OS — say if you have an old unused computer

c) shrink Windows partition and install it as a dual-boot option

d) install Linux into a virtual machine:

e download VirtualBox from https://www.virtualbox.org/
(supports Windows, Linux, Mac, Solaris host OS)

e configure virtual machine, install Linux on it.

 Which Linux flavor to choose? | would suggest Ubuntu or its
derivatives, just for the sake of popularity: easy to get help on-line.

e Ubuntu: http://www.ubuntu.com/download

e Linux Mint: http://www.linuxmint.com/download.php
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Summary thus far

e Computing is important for your career, in particular in research, in
particular in NE now. Importance will increase in future with growing
computational ability.

* High performance computing (HPC) uses Linux — learn it, love it.

 We have a play Linux machine for you (usha.engr.utk.edu). Use it.

e Familiarize yourself with basic command line. Helpful command man.

 There are plenty Linux resources on-line. Google.

* Get your own Linux: USB stick, virtual machine, separate computer,
dual-boot.
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Elective seminar

 Due to popular demand, there will be a voluntary seminar covering
practical aspects of CS. This would be useful to you in a graduate
school, NE related research, or carriers outside of NE.

e Seminar topics: introduction to high performance computing, basic
Linux, useful practical tools such as bash or perl scripting, basic C/C++,
using an object oriented framework such as ROOT. This is a suggestion
and | welcome your input. If you have a particular interest in other
topic(s) I am familiar with, | would be willing to make a lecture
covering it. Email me suggestions.

e Everything would be covered on a “get me started” level, such that
you could independently explore a topic of your interested in depth.

 We could also do exercises related to NE362 syllabus.
 Seminar time: Thursdays, 5:05pm — 6:35pm, Pasqua bldg. room 206
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