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e Operating Systems e Linux Terminal
e Linux e Commands in the

e File Systems Terminal
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Operating Systems Concepts

\ What is an Operating System?

® The main logistics center:

" manage the computer
hardware

= run at all times with all other
application programs

= act as a middleman between
users and hardware

Hardware




Operating Systems Concepts

\ List of Common Operating Systems

® \Windows OS
" Microsoft
®m  Good hardware compatibility and support

® Mac OS
= Apple
m  Superior graphics and multimedia capabilities

® Linux



LiNnuxX



Linux Concepts

Linux Basics

e An Open Source Operating System

» Linux Kernel + GNU Software + ...

= Customization, security, stability, lightweight, and efficient
=  Powerful command-line interface

= Suitable for developers, servers, High Performance

Computing



Linux Concepts

\ GUI vs CLI

e Graphical User Interface (GUI)
= Click, point, touch, drag and drop
= |cons, menus, buttons, windows

e Command Line Interface (CLI)

= Text-based program

= commands + options
= Keyboard

" no mouse interaction



- Linux Concepts

\ GUl vs CLI e T

e Windows (Primarily GUI) ® Linux (Primarily CLI)




File Systems



File System Concepts

What is a File System??

® A file system is a logical hierarchical structure that an
OS uses to manage, organize, and access data on a
storage device

e Data:
= files, programs, pictures, videos, documents...

® Storage Device:
= SSD: Solid-State Drive

= HDD: Hard-Disk Drive
= Other media...




\ File System Basics
e File Type

Text: .txt, .doc
Multimedia: .mov, .rm,
.mpeg

Source Code: . c, .cpp,
.Jjava, .py, .m
Executable: . exe, .bin
Batch: . bat, .sh
Archive: . arc, .zip,
.tar

File System Concepts

® File Directories
= The collection of files
and sub-directories
= |nfo: attributes, location,
ownership, size, time-
stamps...

® TJree Structure
= Asingleroot
= Easy organization
= Efficient search




File System Concepts

Linux File System

® A Hierarchical Tree Structure

= Files start at ROOT: /

= Theroot is the highest level in

the tree structure

= All other files and directories
icache!| [nog/| [/spootr] [Ampr . . .
(e are contained within the root




File System Concepts

\ File Paths and Directory Locations
o PATH

= A set of directions moves down from the root to locate
the file or directory

= Directory names can be separated by:

e “/”Iin Linux & Mac

/gpfs/home/zzzzz/Documents/workshops/presentation.pptx

e “\”in Windows

C:\Users\zzzzz\Desktop\workshops\presentation.pptx




Concepts

\ Recap:

® Operating System
" A software that acts as a middleman between users and
hardware
® Linux Operating System
® Linux Kernel + GNU Software + ...
=  Command Line Interface
® Linux File System
= OS uses it to manage and organize data on the storage device
= A Logical hierarchical tree structure starting at ROOT



Questions?
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Linux Terminal

\ The Linux Terminal

e Shell
® Terminal

® Command Line Interface




Linux Terminal

\ Terminology:
® Shell

= A program that takes commands from the keyboard and
sends them to the OS to perform
®  bash (default), zsh, fish...

® Terminal/Command Line Interface
= Applications that launch a shell and provide a command line
interface to the user
= A text-based interface basically
" jTerm-2, Windows PowerShell, PuTTY, MobaXTerm...
" Open OnDemand : RCC HPC Cluster Shell Access

Make sure you have a Linux terminal!


https://ood.rcc.fsu.edu/
https://ood.rcc.fsu.edu/

|ssue commands to perform tasks
Monitor the operations and status
® Log into other computers/remote
systems via:
=  sftp: Secure File Transfer Protocol
= ssh: Secure Shell

ssh USERNAME@hpc-login.rcc.fsu.edu

Linux Terminal

Functionalities of the Linux Terminal

} zheli@Zhes-MacBook-Pro 2w ssh zl17b@hpc-login.rcc.fsu.edu
z117b@hpc-login.rcc.fsu.edu's password:

Welcome to the RCC

N N N N NN NI N N N N N N N N N N 8 8 N 8 8 8 1 8 0 88 8 8 80 0 8 8 N 8 N 8 8 8 8 8 N N

RCC/HPC Documentation can be found here:
https://rcc.fsu.edu/docs

L L L T T T N N N N N N N NN PN NP NP NN TN TN NN VI NENT NP NPT N NPT NTNT NI NP NTNT V)

Last login: Fri Aug 23 11:44:14 2024 from 10.146.38.190

** Disk usage (GPFS) quota report: 118.2G used of 150G available
For a disk quota report, run: gpfs_quota

(base) [z117b@h22-login-24 ~1% |}




Linux Terminal

\ The Linux Terminal Window

® Format:

username@hostname:current directory $

/S

Prompt Symbol  Text Area

® Example: //

: e
[workshop-001@h22-1ogin-26 ~]%

!

Home Directory




Linux Terminal

\ Hands-On Practice (A)
® Connect using an SSH-supporting terminal:

1) Windows PowerShell (in-class) or iTerm-2

$ ssh workshop-ID@hpc-login.rcc.fsu.edu

Clusters ¥  Interactive Apps ¥ @

2) Open OnDemand poZEN
OnDemand fapud -

® Type the commands and see what they output:
1) $ date
2) $ whoami
3) $ hostname
4) $ echo helloworld



Commands in the Terminal \



Commands in the Terminal

\ Basic File and Directory Commands

® Creating e Navigating
e Editing ® Listing

® Viewing e Finding

® Moving/Copying ® Basic Info

e Deleting o Getting Help



Creating Files

mkdir <dirName>
touch <fileName>

touch <file>
touch <dir>

$ touch hello

$ mkdir DEMO

$ touch hello

Commands in the Terminal

Make a new directory/folder
1) Create new file(s)

2) Update the TIMESTAMP of the
existing file or directory

NOTE: Case-Sensitive!



Commands in the Terminal

\ Editing Files

e Text Editors
= Editing/viewing code, text and data files
* .txt, .cpp, .py, .CSV...
= vim <fileName>

" yvi <fileName>
" nano <fileName>
" emacs <fileName>

$ vim hello




Commands in the Terminal

\ Viewing Files

cat <file> Concatenate the contents of the file(s) to
the screen

less <file> Print only some of the file to the screen
Print more as you scroll down, g to quit

head <file> Print the first ten (default) lines of a file

tail <file> Print the last ten (default) lines of a file

$ cat news.txt books.txt $ less DEMO/news.txt




N\

Copying/Moving Files

mv <source> <destination>

mv <sourcel> <source2>

Cp <source> <destination>

$ mv hello hello.txt

$ cp hello.txt DEMO/

$ mv hello.txt DEMO/

Commands in the Terminal

1) Move file(s) or directory
to a location
2) Rename the file or the

directory

Copy file(s) or directory to a

location

CAUTION: Overwritten!



\ Deleting Files

Commands in the Terminal

rm <file> Delete file(s) from the current working directory

rm * Delete all files from the current working directory

rm -rf <dir> Delete a directory in the current working directory

$ rm books.txt

$ rm -rf DEMO/

CAUTION: No Undo and No Trash Can/Recycle Bin

$ rm *.txt




Linux Terminal

\ Hands-On Practice (B)

e Creating, Moving, Removing the Files

=

Create two new files, named “command” and “testing”

N

Create a directory named “Workshop”

A W

Rename the file “testing” to “testing.txt”

un

)
)
) Remove the file “command”
)
)

Move the file “testing.txt” into the “Workshop” directory



Commands in the Terminal

\ Solutions to the Hands-On Practice (B)

1) $ touch command testing
2) $ mkdir Workshop

3) $ rm command

4) $ mv testing testing.txt
5) $ mv testing.txt Workshop



Commands in the Terminal

\ Navigating the Linux File System

cd <dir> Change the current working directory to a
different one

cd ~ Change the current directory to the home
directory

cd .. Change the directory above your current

cd - Change to the previous working directory

pwd Show current working directory




Commands in the Terminal

\ Listing the Contents of the Directory

1s List the contents of current working directory

1s <dir> List the contents of that specific directory

RN

Command Arguments




N\

Commands in the Terminal

The Anatomy of a Command

1s i-l -3 i Documents/workshop/
| |
|
1s|i-1 -a ! | /gpfs/home/h121b/
Command Options Arguments

NOTE: Options can be combined!

EEYE
Path

Absolute
Path



Commands in the Terminal

The Physiology of a Commanad

VERB ADJECTIVES NOUN
Do X Using method Y ||At location Z

1s -1 -a /gpfs/home/h121b/
-1 -a = verbosely all files — Adjectives

/gpfs/home/hl21b/ = in my home directory — NOUN

$ 1s -a DEMO/ $ 1s -al $ 1s -t $ 1s -r




$ 1s -1

= -1:long

$ 11

Commands in the Terminal

\ Users, Groups and Permissions

= A detailed list of files in a long format

Long Format Example:

drwxr-xr-x 7 hl21b hl21b 4096 Mar 6 16:33 bioinformatics2022Fall

a

Permissions Owner
Name

# of links

ﬁu

Owner
Group

AN

Timestamp of last
modification

N\

Name



Commands in the Terminal

Meaning of the File Permissions

= d:directory
= prwx: read, write, execute
= -:not/no access

d PWX PWX PWX
Is thi; a file or Owner Group All other users
a directory permissions permissions permissions

[h121b@h22-10gin-25 ~]$% 1s -1 /gpfs/home/h121b/
-rwxr-xr-x 1 hl21b hl21b 14019 Apr 13 20:45 backup-40

drwxr-x--- 6 hl21b hl21b 4096 Aug 22 13:48 hysplit
drwxrwx--- 4 hl21b hl21b 4096 Apr 19 10:23 Environment




Commands in the Terminal

\ Finding Things in the Linux File System

find <path> <expression> Search for files and

directories
<expression>:name, type, Criteria to filter the search
>12€ result

[zzzzz@h22-10ogin-25 ~]$ find . -name backup-409
./others/backup-409

./backup-409




Commands in the Terminal

\ Basic Info Commands

whoami Lists your username
hostname List the name of the computer you're on
date List the Date, Time and Time Zone

echo Write the arguments (the string specified) to
standard output

$ echo $PATH




Commands in the Terminal

Getting Help with Linux Commands

man <commandName>

info <command>
type <command>

which <command>

help <command>
<command> --help

Prints the manual entry for the
command %

Verbose, prose-like information
What is the command type

Where is the command or file
located

Built-in tools to help you use
commands (bash commands: echo,
logout, pwd, ect)



Commands in the Terminal

More Helpful Commands

clear Clear the terminal screen
history Show the history of issued commands
q Exit from less/man/etc

exit OB EREIIIRE]



Advanced Helpful Key Strokes

Up Arrow Go back to the last command issued
TAB Complete typing out this command for me
<ctrl>+c Exit from the current task

<ctrl>+L Clear the terminal screen



Commands in the Terminal

\ Hands-On Practice (C)

e Navigating and Finding Files
1) Check the timestamp of “testing.txt”, update the timestamp, and
verify the change
2) Create a new directory named “LinuxDemo” inside your
“Workshop” directory
3) Rename the “LinuxDemo” directory to “yourFSUID”
4) Copy the file “testing.txt” into the newly renamed “yourFSUID”

folder



Commands in the Terminal

\ Hands-On Practice (C)

5) Check the file “testing.txt” located within "yourFSUID" folder

)
6) Show the full path of your current working directory
7) Change to the parent directory of your current location
)
)

8) Change to your home directory
9) Find the file “testing.txt” from your current location
e Clearing and Ending a Session

10) Clear the content on your screen

11) Disconnect from the terminal session



Commands in the Terminal

\ Solutions to Hands-On Practice (C)

1) $ cd /path/to/testing.txt $ 11 $ touch testing.txt $ 11
2) $ cd Workshop/ $ mkdir LinuxDemo

3) $ mv LinuxDemo/ fsulD/

4) $ cp testing.txt fsulD/

5) $ cd fsuID/ $ 11

6) $ pwd

7) $ cd ..

8) $ cd ~

9) $ find . -name testing.txt

10) $ clear

11) $ exit



Register For an FSU RCC Account \



Register For an Account

Faculty Requirements

FSU | INFORMATION TECHNOLOGY SERVICES = Q

e FSU ID and password

Student Requirements

e FSU ID and password
e Faculty Sponsor RCC User Accounts

To use any RCC resources or to sponsor others who use them, you must first register for an RCC user account.

RCC accounts are different than FSUID accounts. You will need both to access RCC systems. Browse the information below for details about the different

G u e St ( n 0 n - FS U ) types of RCC accounts available and helpful links for managing your account and troubleshooting account issues.

e Guest FSU ID https://its.fsu.edu/research/rcc-user-

accounts
e Faculty Sponsor


https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts
https://its.fsu.edu/research/rcc-user-accounts

Connect to the HPC from Off-Campus

Initial Setup

e Loginto vpn.fsu.edu/hpc

e FSU ID and password
e FSU Cisco AnyConnect VPN client

Important Note

e An active RCC account to use the
“hpc” VPN profile

e Faculty/staff: options of main FSU https://servicecenter.fsu.edu/How-do-I-
VPN profile (vpn.fsu.edu) connect-to-the-HPC-or-other-RCC-
e Student: HPC VP.N p.rofile resources-from-off-campus

(vpn.fsu.edu/hpc)


https://vpn.fsu.edu/+CSCOE+/logon.html
https://its.fsu.edu/services/virtual-private-network?_gl=1%2A19iueby%2A_ga%2AOTg3NDAzMzU5LjE2NzgzMzYyNzE.%2A_ga_JD6E8L9B8V%2AMTcyMDEwMjg0My4xNi4xLjE3MjAxMDMyNDEuNjAuMC4w
https://its.fsu.edu/services/virtual-private-network?_gl=1%2A19iueby%2A_ga%2AOTg3NDAzMzU5LjE2NzgzMzYyNzE.%2A_ga_JD6E8L9B8V%2AMTcyMDEwMjg0My4xNi4xLjE3MjAxMDMyNDEuNjAuMC4w
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus
https://servicecenter.fsu.edu/s/article/How-do-I-connect-to-the-HPC-or-other-RCC-resources-from-off-campus

Email us at support@rcc.fsu.edu
for any questions or concerns

Resources

® FSU Research Computing Center
Location: Dirac Science Library 151
RCC Website

HPC Drivers Ed: Intro to HPC Materials
Additional RCC Documentation

® Free Linux Resources:
®  Linux Cheat Sheet
"  Free Linux Book
B Open Vim
®  Vim Genius



https://its.fsu.edu/research
https://its.fsu.edu/research
https://docs.rcc.fsu.edu/driversed/
https://docs.rcc.fsu.edu/
https://docs.rcc.fsu.edu/hpc/cheat-sheets/#hpc-slurm-cheat-sheet
https://docs.rcc.fsu.edu/hpc/cheat-sheets/#hpc-slurm-cheat-sheet
https://linuxcommand.org/tlcl.php
https://linuxcommand.org/tlcl.php
https://openvim.com/
https://openvim.com/
http://vimgenius.com/
http://vimgenius.com/
mailto:support@rcc.fsu.edu

\ RCC Workshops

o Parallel R
Oct 14 at 3:00 pm to 4:30 pm

e Intro to SQL
Oct 21 at 3:00 pm to 4:30 pm

« REDCap Consortium Lunch, Learn & Collaborate

Meeting
Oct 29 at 12:30 pm to 1:30 pm EDT



https://calendar.fsu.edu/event/DAYD-F25-Parallel-R?utm_campaign=widget&utm_medium=widget&utm_source=Florida+State+University+Calendar
https://calendar.fsu.edu/event/DAYD-F25-Parallel-R?utm_campaign=widget&utm_medium=widget&utm_source=Florida+State+University+Calendar
https://calendar.fsu.edu/event/DAYD-F25-SQL?utm_campaign=widget&utm_medium=widget&utm_source=Florida+State+University+Calendar
https://calendar.fsu.edu/event/DAYD-F25-SQL?utm_campaign=widget&utm_medium=widget&utm_source=Florida+State+University+Calendar
https://calendar.fsu.edu/event/redcap-llc-october25
https://calendar.fsu.edu/event/redcap-llc-october25
https://calendar.fsu.edu/event/redcap-llc-october25

Survey



https://fsu.qualtrics.com/jfe/form/SV_3arW54ZInjjRg1g

Questions?
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