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Syllabus

Also available on the course website

¢ Meeting Times:

Tues & Thur 315B MCH 2:00pm — 3:15pm
format: lecture + lab

¢ Office Hrs:

205 Keen Wednesday 2:30—4:30

Additional times available upon request




Course Resources

¢ Books

Mark Newman Computational Physics, COMPUTATIONAL
Revised and expanded PHYSICS

COMPUTATIONAL PHYSICS
with Python

¢ Course Website

http://hadron.physics.fsu.edu/~eugenio/comphy/




Goals

¢ Introduce Modern Scientific Programing

¢ This includes numerical analysis, object-
oriented programing, scientific graphics,
software engineering, and modeling advanced
physical systems.




Course Overview

¢ Intro to Linux/Unix & Unix programing tools.
¢ Programing in Python and OOP

¢ Plotting & Visualization packages and Web
Resources

¢ Numerical Limits in Computing

¢ Finding Roots of Equations

¢ Code Management Techniques

¢ Numerical Differentiation & Integration

¢ Multidimensional & Monte Carlo Integration
¢ Analyzing Data Sets

¢ Introduction to Batch & Parallel Programing




Grading

¢ Students will be graded based upon the successful
completion of in-class participation, assigned in-
class/homework exercises, & computational
exams/projects.

¢ Exercises (50%) & Participation (10%)
¢Exercise problems typically from the course text.
¢ Take-home(or in class) project exams (40%)

¢Programing challenges where collaboration is not

allowed.

There is no final exam in this course.




Programing Language

¢ The Programing Language for this course is
Python.

¢ ~1/3 of this course will focus on Python
programing basics and following programming
standards




Computing Resources

Hig&erformance
Computing @ FSU

¢ FSU HPC
. The FSU HPC system is comprised of
ngh Performance 12,492 x86 64-bit compute cores linked

CO m p uting together by Iow-Igtepcy infiniband networks
: for MPlI communication.
¢ hpc-login.rcc.fsu.edu

® linux login server

+ Benchmarked at 265 teraflops




Any Questions so far?




Brief Introduction to Linux/Unix

¢ The Operating System

¢ Kernel

¢ Shell

¢ Programs & Commands
¢ The File System

¢ Paths

¢ Tree Structure

¢ Directories, Files, and Inodes
¢ Desktop Environments




Unix Desktop Environment

¢ 0OS
+ Linux/Unix <> DOS/Windows NT' -r"' ubuntu

¢ Desktop->Development Environments
G® ¢ KDE, GNOME < Windows 10, macOsS, iOS, Android
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Programs & Shell Commands

¢ Common commands
¢ Programing tools

&1

KUser (User Managern)
User Manager

Desktop Settings Wizard

&)

N

Spplications
Development
Editors
Games
Programs
Graphics 3
Internet
kAultimedia
Office
FPreferences

System

Toys

Litilities

Caontrol Center

Find Files

Help 2
Home (Fersonal Files)

Eookmarks
Recent Documents
GAuick Browser

Run Cammand...
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Configure Panel 1
Lock Screen
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Deskiop Switching Tool
Disk MManagement

DME Configuration

File kManager - Super Us
Firewall Canfiguration
Hanterm

Hardware Browser
Internet Configuration Wiz
k.Cran (Task Scheduler)
KDE System Guard
kFDiskFree (Wiew Disk Us
Kickstart Configuratar
Konsole (Terminal Progra
kKonsale - Super User to
KFackage (Package har
kUser (User Manager)
FarikDizk (Mount/Umoaunt
EWUFTPd (FTPD Editor)
Locale chooser

rAenu Editor

metwork Configuration
Metwork Device Caontrol
QDBECConfig

Printer Configuration
FProc konfiguration
GTCups

Fed Hat kail Transport &

Common Linu/Unix Commands

Command/Syniax

4propos keyward

4lias cammand-string target
cat [aptiang] file

ed [directary]

eharp [optians] graup file
ehmed [aptians] file
ehown [aptians] awner file
clear

compress [aptians] file
date [aptians]

diff [aptians] filel file2
df [optians] [resauces]
du [aptians] [dir ar file]
echo [textstring]

amaes [aptians] file

axit

filer [aptians] fila

find dir [aptians] [actian]
grep [aptians] sting file
gzip [aptian] file

gunzip [gatians] fila

kill [optians] pid

In [aptiars] saurce Ergat

& [aptians] dirfilefiles

man [aptians] cammand
mkdir [aptians] dir

more [aptians] file

m¥ [aptians] file1 file2
passwd [optians]

pe [gutians]

pwid

rm [optians] file

rmdir [aptians] dir

zotanv VAR "taxt satting”
soures fila

&8N usan@ipaddress

sep file vsen@ paddress:file
sop usenfipaddress ile fil
tar [aptians] files'dir
uncompress file.Z

we [aptian] file

whieh cammand

who

::E?GL:tiurE] file C\‘&$$

Besparse

Lacate cammands by keyward laakup
Alias cammands

Cancatenate a fileffiles

Change directary

Change graup of fila

Changa fila parmissians

Changa file awnar

Clear sarean

Carpress file ta file.Z

Disply currant date and time

Campare twa files and display the differences

Disk device summary
filesystam space usage

Echa string ta standand autput
Taxt editar

Exit fram shall

Chssify file types

Find filas

SGearch far stri

urce file ta argat
End sessian
Print fila
List diractary ar files
Bhaw manual pages
Maka diractary
Page thraugh an asciifile
Mave fila1 ta file2
Change user passward
Shaw pracess satus
Print warking directary
Remava fila
Ramava diractary

Bet anviranmantal varighle
Razd

F shall setting, Is fram fila

Bacure shall- remate kagins
Hecure file transfares

Fila archivar

Uncampress file.Z ta file
Caunt lines, wards, & chars
Shaw path ta command
Zhaw wha's logged an




The Operating System

¢ Kernel (tem provides

S
¢ Interacts with hardware and Alayer d‘Yy and
provides user services function? ortability
¢ Shell hardwar®

¢ Command interpreter providing
a layer between the OS and the
User
¢ Several shells are available
® sh, csh, ksh, tcsh, bash, ...
¢ each shell includes a

Y
kernel

programing/shell language T }
¢ Programs (& Commands) v
U [memory} [ dev1ces}

¢ Unix provides several hundred CP
utility programs
¢ shell scripts also provide utility




The File System

¢ File System Components
¢Directories and Files /) (root directory)

¢ Tree Structure

¢ Path Names | l\

\bin) [lib) (share| include) sue fred |

¢ Relative (/home/sue):
¢ Pictures/pets/fido.jpg
.bashre  [.mozilla) [Desktop) Pictures) Music) .bashre (Desktop) (Docs)

¢ /Pictures/pets/fido.jpg Al A~ PN S
¢ ../sue/Pictures/pets/fido.jpg

] S
mom.jpg timmyjpg ... img01.jpg img02.jpg img03.jpg ... fido.jog fluffy.jpg

(family)  [hawaii] (downtown) pets

® Absolute:
¢ /home/sue/Pictures/pets/fido.jpg

| current dir ./ upper level dir ../ |




Getting Started

¢ Today we will:
¢Obtain an HPC Physics Computer Account
¢Use a classroom computer to connect to the HPC

¢ Utilize basic unix commands and understand unix
concepts




Obtain an HPC Physics
Computer Account

¢ Go the FSU Research Computing Center website
and request an account

¢ https://rcc.fsu.edu
¢ Select “MY RCC ACCOUNT” and then “Sign Up”
¢ Follow the instructions completing the account request form
+ Select for Sponsor: “Eugenio, Paul”
+ Shell: select “/bin/tcsh”

¢ After your account has been approved, you should receive an
email notification.




Use a classroom computer to
connect to the Physics HPC

¢ From the OSX Finder open the Terminal
application

¢ Finder->Applications->Ultilities->Terminal

¢ Create a secure terminal shell connection to the
HPC

¢|n the Terminal window execute the command:
¢ ssh -Y <yourUserName>@hpc-login.rcc.fsu.edu

where <yourUserName> is replaced by your fsu user name.




Favorites
E Al My Files
¢™ iCloud Drive
(@) AirDrop
[ Desktop
@ Downloads
3 Applications
E'] Documents
(5 Utilities
£2 Dropbox
12} eugenio
3 Volumes
5 Google Drive
£ Deleted U...
Davices
] HNP iMac
Remate Disc

| Adobe... =

Activity Maonitor
Adobe Flash Player Install Manager
AirPort Utility
Audio MIDI Setup
Bluetooth File Exchange
2| Boot Camp Assistant
ColorSync Utility
Console
Digital Color Meter
Y Disk Utility
Grab
Grapher
HP Utility
Keychain Access
% Migration Assistant
Script Editor
System Information
B Terminal
@ VoiceOver Utility
) wish 8.4
X xn
= hmpimac1 Utilities

Applications » B Terminal

hnpmacl:lectures eugenios
hnpmacl:lectures eugeniod
hnpmacl:lectures eugenios

Date Modified

[hnpmacl:lectures eugenio$ ssh -¥ hpe-login.rec.fsu.edu
[eugeniocfhpe-login.rec.fsu.edu's password:

Warning: Mo xauth data:; using fake authentication data for X11 forwarding.
Last login: Mon Jan 8 16:47:03 2018 from hnpmacl.physics.fsu.eda

Welcome to the HPC

lerminal
application

[hpe-login-25
[hpe=login-25 501% whoami
eugenio

hpc-login-25 502% []




Utilize basic unix commands
and understand unix concepts

¢ Read the Handout “Basic Unix Commands and
Concepts” and explore unix via a terminal shell
session on the Physics HPC.

Get online: BasicUnixCommandsAndConcepts.pdf

¢ Also explore the unix commands provided on the
handout “Common Linux/Unix Commands”

Get: unix _commands.pdf

If your Physics HPC account has not bee approved yet, then use
the macOS/OSX terminal shell to explore unix.



http://hadron.physics.fsu.edu/~eugenio/comphy/BasicUnixCommandsAndConcepts.pdf
http://hadron.physics.fsu.edu/~eugenio/comphy/unix_commands.pdf

Work through the Unix
handout testing Unix
commands on the HPC
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