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Lab 1 - Linux/Unix Tutorial

Part 1 — Introduction to Linux/Unix

" Linux/Unix: Computer Operating System (OS)
" Unix: Proprietary, developed at AT&T Bell Labs in the 1970s

> By Kenneth Lane Thompson & Dennis Ritchie (Father of C)

> ACMA. M. Turing Award, 1983 (Ken and Dennis)

" Linux: Free and open-source, developed by Linus Torvalds in the 1990s

" Core Philosophy:
> Small, modular utilities that perform tasks well

> Combine tools through pipelines to solve problems

Image Credits:
1. Ken Thompson and Dennis Ritchie 1973: in the public domain
2. Linus Torvalds: CC BY 3.0



https://ethw.org/Bell_Labs
https://en.wikipedia.org/wiki/Ken_Thompson
https://en.wikipedia.org/wiki/Dennis_Ritchie
https://amturing.acm.org/award_winners/thompson_4588371.cfm
https://amturing.acm.org/award_winners/ritchie_1506389.cfm
https://en.wikipedia.org/wiki/Linus_Torvalds
https://en.wikipedia.org/wiki/File:Ken_Thompson_and_Dennis_Ritchie--1973.jpg
https://en.wikipedia.org/wiki/File:Lc3_2018_(263682303)_(cropped).jpeg
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Part 1 — Introduction to Linux/Unix

®  Key Features:
Portability: runs on various hardware platforms
Multiuser Support: multiple users at the same time

Multitasking: multiple processes at the same time

Hierarchical File System: organized directory structure

V.V VYV VYV

Security: permissions and user roles
®  Standardization and Foundation for Modern OS

> Portable Operating System Interface (POSIX), IEEE 1003/ISO/IEC 9945

> Linux and macOS
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https://en.wikipedia.org/wiki/POSIX
https://en.wikipedia.org/wiki/Institute_of_Electrical_and_Electronics_Engineers
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
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Part 2 — The Linux Shell — Shells

®  Textual Ul to the OS kernel

Accessible via the Terminal

macOS
= Terminal
= Hyper

= Warp

" Term?2



https://hyper.is/
https://www.warp.dev/
https://iterm2.com/index.html
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Part 2 — The Linux Shell — Zsh

[ ] [ ] = brucejia — -bash — 80x27

Last login: Mon Jan 20 12:21:55 on ttys0e@

The default interactive shell is now zsh.
To update your account to use zsh, please run “chsh -s /bin/zsh".

For more details, please visit https://support.apple.com/kb/HT2080580.

(base) Bruces—-MacBook-Pro:~ brucejia$ cat /etc/shells

# List of acceptable shells for chpass(1).

# Ftpd will not allow users to connect who are not using
# one of these shells.

/bin/bash

/bin/csh

/bin/dash

/bin/ksh

/bin/sh

/bin/tcsh

/bin/zsh

(base) Bruces—-MacBook-Pro:~ brucejia$ echo $SHELL
/bin/bash

(base) Bruces—-MacBook-Pro:~ brucejia$ bash —-version
GNU bash, version 3.2.57(1)-release (armé4—apple-darwin24)
Copyright (C) 2007 Free Software Foundation, Inc.
(base) Bruces—MacBook-Pro:~ brucejia$ chsh -s /bin/zsh
Changing shell for brucejia.

Password for brucejia:

(base) Bruces—-MacBook-Pro:~ brucejia$ I

Image Credits: Oh My Zsh

$ oh my zsh |

Oh My Zsh

Installation

Themes

Plugins

Autosuggestions

Syntax-
Highlighting

Autocomplete



https://ohmyz.sh/
https://github.com/ohmyzsh/ohmyzsh/wiki/Installing-ZSH
https://github.com/ohmyzsh/ohmyzsh/wiki/themes
https://github.com/ohmyzsh/ohmyzsh?tab=readme-ov-file
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://camo.githubusercontent.com/a639dbde4422ffba2b5cd6151b60e73c3a5aaf97d5b37a225c65ac3d4ae61db2/68747470733a2f2f73332e616d617a6f6e6177732e636f6d2f6f686d797a73682f6f682d6d792d7a73682d6c6f676f2e706e67
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2 — The Linux Shell - Themes

kg@KW — ~fiterm-test

A ~/iterm-test/ terx 1s -lah
total @
drwxr-xr-x 11 staff 3528 Aug
drwxr-xr-xa 109 staff  3.4K Aug o
drwxr-xr-x 12 staff 384B Aug s .git
~PW=r—r— 1 staff 0B Aug H .gitignore
~TW-r—1— staff 0B Aug : README . md
drwxr-xr-x staff 1288 Aug : app
~IW-r—r-- staff @B Aug s docker-compose.yml
drwxr-xr-x staff 648 Aug : node_modules
-IW-r—r-- staff 0B Aug H package-lock.json
~IW-r—r— staff 0B Aug : package.json
drwxr-xr-x 2 staff 64B Aug H storage
A ~/iterm-test/ master git status
On branch master
Changes to be committed:

(use "git reset HEAD <file>... unstage)

app

Untracked files:
(use "git add <file>..." to include in what will be committed)

A ~/iterm-test/ masters fi

lambda

LN N J kg@KW — ~fiterm-test
® iterm-test [master] 4 1s -lah
total @
drwxr-xr-x 11 kg staff 3528 Aug
drwxr-xr-xa 109 staff 3.4K Aug o
drwxr-xr-x 12 staff 384B Aug : .git
-IW-r'—r— i staff 0B Aug H .gitignore
~IW-r=—-r-- staff 0B Aug g README . md
drwxr-xr-x staff 1288 Aug H app
~IW-I-—T-— staff @B Aug : docker-compose.yml
drwxr-xr-x staff 64B Aug : node_modules
-IW-r—r-— staff 0B Aug : package-lock.json
-IW-r-—-r-- staff 6B Aug 2 package.json
drwxr-xr-x staff 648 Aug : storage
® iterm-test [master] # git status
On branch master
Changes to be committed:

(use "git reset HEAD <file>..." unstage)

Untracked files:
(use "git add <file>..." to include in what will be committed)

® iterm-test [master] 4 ||

L N N J kg@KW — ~/iterm-test
~/iterm-test on

$ 1s -lah

total @

drwxr-xr-x 11 staff

drwxr-xr-xa 109 staff .

drwxr-xr-x 12 staff H .git

~IW-r=r-- 1 staff 3 .gitignore
-IW-r—r— staff H README . md
drwxr-xr-x staff 5 app

~IW-r==r-- staff : docker-compose.yml
drwxr-xr-x staff H node_modules
~IW-T =T~ staff 2 package-lock.json
-IW-r—r-— staff H package.json
drwxr-xr-x staff H storage

~/iterm-test on
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

Untracked files:
(use "git add <file>..." to include in what will be committed)

~/iterm-test on

[ X N J kg@KW — ~/iterm-test
kgiKW| [/dev/ttysee1] [master %
~/iterm-test|> 1ls -lah
total @
drwxr-xr-x 11 kg staff Aug
drwxr-xr-xa 109 kg staff 5 Aug o
drwxr-xr-x 12 kg staff Aug : .git
~IW-T--T-- kg staff Aug 4 .gitignore
-rW=F—I~~ staff Aug 3 README . md
drwxr-xr-x staff Aug 3 app
~IW-T—T-- staff Aug s docker-compose.yml
drwxr-xr-x staff Aug : node_modules
staff Aug 3 package-lock.json
staff Aug % package. json
drwxr-xr-x staff Aug : storage
kgiKW| [/dev/ttyseel [master %
~/iterm-test git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

Untracked files:
(use "git add <file>..." to include in what will be committed)

kgikw| [/dev/ttysee1l] [master #%
~/iterm-test i

darkblood
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Part 2 — The Linux Shell — Plugins  |EXUEOEESN

Installation

Themes

Plugins

Autosuggestions
Syntax-
Highlighting
Autocomplete

Image Credits: Oh My Zsh



https://ohmyz.sh/
https://github.com/ohmyzsh/ohmyzsh/wiki/Installing-ZSH
https://github.com/ohmyzsh/ohmyzsh/wiki/themes
https://github.com/ohmyzsh/ohmyzsh?tab=readme-ov-file
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://gist.github.com/n1snt/454b879b8f0b7995740ae04c5fb5b7df
https://camo.githubusercontent.com/a639dbde4422ffba2b5cd6151b60e73c3a5aaf97d5b37a225c65ac3d4ae61db2/68747470733a2f2f73332e616d617a6f6e6177732e636f6d2f6f686d797a73682f6f682d6d792d7a73682d6c6f676f2e706e67
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Part 2 — The Linux Shell

® Nice Features of Terminal
> History: Up/Down Arrows
history
> Auto-completion: Tab key
|

Mostly every command takes arguments

<command> [<list of arguments>]
ls -1

cd ./my/directory

Department of Electrical & Computer Engineering ENCI)EI;ESTNY
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Part 3 — Files and Directories

@ |!’boot.:" @ @ g'fhome;’lé @ /media/ @

binary boot process hard config M e rnenenens »+ | shared temporary
executables kernel disk brari mount
(commands )| fopt/ |frcrctf fsbin!l [srv/ l |!’tmpf| fvar/
software root system services I_ogs, spool
superuser  binary dat files, cache,
account_—executables etc.

[;‘binf]@include;j[ﬂibf] [f’sbinf] [fcachef] [ﬂogf] [fspool,f] [ftmpf]

user-related programs and data

Image Credits: in the public domain



https://www.geeksforgeeks.org/unix-file-system/
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Part 3 — Files and Directories S tree

® ®® M  p/PodGPT/medgpt/medgpt + -

base ~/ p/PodGPT/me /medgpt git:(main)+l (0.16s)

tree

inference
README . md
inference.py

1ib
README . md
data_manager.py
evaluation.py
model_loader_large.py
model_loader_quantization.py
model_loader_small.py

main_large.py

main_quantization.py

main_small.py

quantization
README . md
model_split.py
quantization.py
quantization_HF.py
upload_quantized_model.py

requirements. txt

results

L— README.md

save_folder

L— README.md

scripts
README . md
audio2text.py
database_builder.py
download_model.py
eval_responses.py
merge_database.py
upload_model. py

setup.cfg

utils
README . md
answer_utils.py
benchmark_utils.py
eval_utils.py
test_extraction_english.py

base ~/Desktop/PodGPT/medgpt/medgpt git:(main)l

oe Q& O = Structure of the code

At the root of the project, you will see:

— config_benchmark.yml

— config_chatgpt.yml

— config_large.yml

— config_quantization.yml

— config_small.yml

— main_large.py

— main_quantization.py

— main_small.py

— lib

|— data_manager.py

— evaluation.py

| }— model_loader_large.py

| }— model_loader_quantization.py
L— model_loader_small.py

— inference

L— inference.py

— quantization

— model_split.py

}— quantization.py

}— quantization_HF.py

}— quantization_GPTQModel.py
L— upload_quantized_model.py
— download_files

}— download_model_from_hf.py
— download_model_to_local.py
— requirements.txt

— benchmark

— results

— save_folder

— scripts

}— audio2text.py

}— database_builder.py

}— download_model.py

}4— deployment.py

L— upload_model.py

tils

b— answer_utils.py

— benchmark_utils.py
F_
L

=
[

eval_utils.py
utils.py

Image Credits: https://github.com/vkola-lab/PodGPT?tab=read me-ov-file#t%EF%B8%8F-structure-of-the-code



https://github.com/vkola-lab/PodGPT?tab=readme-ov-file
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Part 3 — Files and Directories — Listing Files

1ls

> Lists all files and directories within your current directory
1ls -1

> Expanded view of files and directories (-1 is long listing format)
ls -a

> Lists all files including hidden ones (-a is all files)

> Names of hidden files start with “”

Department of Electrical & Computer Engineering ENCI)EI;ESTNY
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Part 3 — Files and Directories — File Storage

df -h

> Disk free, displays the amount of available disk space on file systems

Host: scc1

[brucejia@sccl ~]$ df -h
Filesystem

devtmpfs

tmpfs

tmpfs

tmpfs

/dev/sda2

/dev/sda7

/dev/sda5

/dev/sdal

/dev/sdab

/dev/sda8
sccsvep:/var/spool/mail
scc—fsovp:/gpfs4/local
scc—fs7vp:/gpfsd4/share
scc—-fs7vp:/gpfs4/home/usr3
scc—-fs7vp:/gpfsd4/projectnb
sccdr:/gpfsdrl/project
scc—fs7vp:/gpfsd4/home/usrl
scc—fs7vp:/gpfsd4/home/usré
sccdr:/gpfsdrl/stash
scc—fs7vp:/gpfs4/home/usr2
scc—-fs7vp:/gpfsd/project

Mounted on
/dev

/dev/shm

/run
/sys/fs/cgroup
/

/tmp

/var

/boot

/home

/scratch
/var/spool/mail
/usr/local
/share

/usr3
/projectnb
/project-backup
/usrl

/usr4

/stash

/usr2

/project
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Part 3 — Files and Directories — File Storage

= du -sh

> Disk usage, displays detailed information about the disk space

Host: scc1

[brucejia@sccl ~]$ du —sh .bashrc
512 .bashrc
[brucejia@sccl ~]$ 1s —al .cache/
total 10
4 brucejia ec523kb 4096 Dec 15 19:16 .

15 brucejia ec523kb 8192 Jan 20 15:31 ..
drwxr-xr—=x 2 brucejia pnn 4096 Dec 21 12:57 outlines
drwxr-xr—=x 3 brucejia pnn 4096 Dec 15 19:16 yarn
[brucejia@sccl ~]$ du -sh .cache/
39M . cache/

[brucejia@sccl ~]$ du -sh .cache/x
81K . cache/outlines

39M .cache/yarn

[brucejia@sccl ~]$

Department of Electrical & Computer Engineering

Check a folder’s size

du -sh <folder name>

Check a file’s zie

du —-sh <file_name>

Check the folders’ size inside a folder

du —-sh <folder_name>/*

BOSTON
UNIVERSITY
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Part 4 — Navigating Through Directories

pwd: prints working directory

cd : change directory

cd . :go tothe current directory

cd .. :go todirectory one level above
cd . go to the home directory

cd - :go to the previous directory

Absolute Path : cd /absolute/path/to/directory

Relative Path : cd ./relative/path/to/directory

While you are writing codes,
the relevant path is highly recommended!
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Part 5 — Commands for Files

touch: create a new file

touch main.cpp
mkdir: make a new directory
mkdir EC327 Labl
cp: copy file
cp main.cpp mainOl.cpp
cp main.cpp /destination
mv: rename or move file
mv mainl.cpp main2.cpp
mv main.cpp /path/to/destination
rm: remove file

rm main.cpp

NOTICE:
Do NOT easilyuse rm -rf

It will NOT open for editing in the Terminal!

Important!
If you want to copy a folder of files,
Please use —-r ’recursive”
cp —-r source/ destination/

Important!
If you want to delete a folder of files,
Please use —-r ’recursive” and -f£ “force’
rm —rf source folder

H
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Part 5 — Commands for Files

. wc: Word count, print number of lines, words, and characters

wc <file name.txt>
wc —1:print number of lines
wc -1 <file name.txt>
wc —-w: print number of words
wc -w <file name.txt>
wc —c: print number of bytes
wc —-c <file name.txt>
wc —-m: print number of characters
wc -m <file name.txt>
wc -L: print the length of longest (number of characters) line

wc -L <file_name.txt>

Department of Electrical & Computer Engineering ENCI)EI;ESTNY
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Part 5 — Commands for Files — Reading Files

less <filename>

= Example: less stuff.txt

Navigating

®  spacebar: go to the next page
u b : go back a page

u q : quit back to shell

u \% : open file in editor

less -N <filename>: shows line numbers

Department of Electrical & Computer Engineering
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Part 6 — Code Editors — vim

vi <filename>: opens vi editor

VERY IMPORTANT!

Two modes:
. _ If you want to learn more vim
= 1i: switches to insert mode
commands or need help:

« ESC: go back to EDIT mode https://www.cs.colostate.edu/helpdocs/vi.html
Some EDIT mode commands

= :g :quit “ G :gotothelastline

= :q! :force quit = gg:goto thefirst line

= :wqg: write and quit = o :make anew line below

" dd : delete th|S Iine . 5] :jump 5 |ines belOW

- 5G :gotoline>s - 5% :go back5 lines above

u :undo

Department of Electrical & Computer Engineering ENCI)EI;ESTNY


https://www.cs.colostate.edu/helpdocs/vi.html
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Part 6 — Code Editors —emacs

. emacs <filename>: starts emacs or open a file

= Some emacs commands (C is the Ctrl/Control key):

= C-f : Move to the next character

= C-b . Move backward to a character
= C-n : Move to the next line

= C-p : Move to the previous line

= C-x C-s :save file

C-x C-c :exitemacs

If you want to learn more documentation or download emacs:

https://www?2.lib.uchicago.edu/keith/tcl-course/emacs-tutorial. html

Department of Electrical & Computer Engineering ENCI)EI;ESTNY


https://www2.lib.uchicago.edu/keith/tcl-course/emacs-tutorial.html
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Part 7 — Security and Access Rights

1s -1: listfiles in expanded form

d

d :

r

w2

X

localhost:Labs ernstl$ 1ls -1

total @
|drwxr—xr—x
—rw—r——r——
—rw—r——r——
—rw—r——r——
IrwX Ir—X

read
write

: execute

== N

ernstl staff
ernstl staff
ernstl staff
ernstl staff

: user group

Directory (if it is file, it is “—

(1]

Department of Electrical & Computer Engineering

68 Sep
0 Sep
0 Sep
0 Sep

6 15:43
6 15:49
6 15:49
6 15:49

Labl
inc.h
main.cpp
my.h

Example:

User: ernstl

Group: staff

BOSTON
UNIVERSITY
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Part 8 — Check Manuals

®  Manis an abbreviation for Manual
man <command> : will open the manualin the vim editor
"  Examples:

man 1s

man cd

man g++

Department of Electrical & Computer Engineering
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Part 9 — Zipping Files and Directories

= zip and unzip command:

zip <filename.zip> <file>
zip -r <filename.zip> <directory>

unzip <filename.zip>
- Zip Bomb Issue

If your zip file is very large and triggers ZIPBOMB DETECTION, you

can use the following method to unzip your file:

UNZIP DISABLE ZIPBOMB DETECTION=TRUE unzip <filename.zip>

Department of Electrical & Computer Engineering ENCI)EI;ESTNY



Lab 1 - Linux/Unix Tutorial

Extra Part — Additional Readings

= Unix tutorial for beginners
https://users.cs.duke.edu/~alvy/courses/unixtut/

= Learn Unixin 10 minutes

https://networking.ringofsaturn.com/Unix/learnUNIXin10minutes.php

= Linux Commands Cheat Sheet

https://www.gseeksforgeeks.org/linux-commands-cheat-sheet/

= The Missing Semester, MIT CSAIL

https://www.youtube.com/@MissingSemester/videos

Department of Electrical & Computer Engineering ENCI)EI;ESTNY


https://users.cs.duke.edu/~alvy/courses/unixtut/
https://networking.ringofsaturn.com/Unix/learnUNIXin10minutes.php
https://www.geeksforgeeks.org/linux-commands-cheat-sheet/
https://www.youtube.com/@MissingSemester/videos

The Missing Semester, MIT CSAIL

(=

Il

©YouTube the missing semester mit X| Q + create QA L

Home

Missing Semester

@MissingSemester - 97.8K subscribers - 29 videos

Shorts

0w e

Subscriptions Classes teach you all about advanced topics within CS, from operating systems to ...more

missing.csail. mit.edu

O  History
Home Videos Playlists
= Playlists
[®] Yourvideos Popular Oldest
@ Your courses
® Watch later
[ﬁ Liked videos
Subscriptions e h
Focus Global Ne... () 5 . o " % " . @ . . "
Lecture 11: Q&A (2020) ¢ Lecture 10: Potpourri (2020) ¢ Lecture 9: Security and Cryptography (2020) : Lecture 8: Metaprogramming (2020) :
NBC News - 45K views + 4 years ago 57K views * 4 years ago 70K views * 4 years ago 108K views * 4 years ago
DW News ()
Reuters ()

TVBS XFME..

Samuel Bosch .

0O 20060

JJJason B AT
o Lecture 7: Debugging and Profiling (2020) i Lecture 6: Version Control (git) (2020) ¢ Lecture 5: Command-line Environment ¢ Lecture 4: Data Wrangling (2020)
ow more
94K views - 4 years ago 690K views - 4 years ago (2020) 167K views * 4 years ago
113K views * 4 years ago

Explore
@j Trending
ﬂ Music
() Live

&)  Gaming



https://www.youtube.com/@MissingSemester/videos

Thank you very much for your attention!
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