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How does the terminal + filesystem work?



Pet tax!



Agenda
1. Filesystems Basics & the Terminal
2. Navigating the filesystem
3. SSH and SCP
4. Reminders



What is a filesystem and how is it formatted?

Filesystem Basics
01



- The way your computer orders and 
stores files and folders

- Unique way of identifying each 
element based on the path

What?



- Files: contain information 

- Folders (aka directories): can contain 
files or more folders 

Elements
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Terminal!
A text input/output 

environment that allows 
you to communicate with 
the internal shell of your 

laptop

http://i.i.cbsi.com/cnwk.1d/i/tim/2012/07/12/TerminalFindLockfile.png


Shell!
Interface that executes custom 

commands which directly affect the 
computer (e.g. file/process management, 

processing, monitoring)

Most computers use bash, but some 
other common examples include zsh, sh, 

and csh.



Why use a text-based terminal over a GUI?

Faster Batch processes

Required in classes More granularity

Flex on the GUIers

Get used to trees!



- The full path of the file / directory
- File paths are separated with the forward* 

slash
- This gives an “absolute path” to every file
- E.g.: 

/Documents/school-docs/15-151/pset1.t
ex

“/” to separate
Absolute paths



Sometimes path names get very long, but there’s 
an easier way to refer to them! 

Present Working Directory - where you are right 
now! You can make relative paths around this

- Ex: if you’ve already made your way into 
the /Documents/school-docs/15-151 
folder, you can just use ./hw1.tex to 
access the file

Simplifying paths
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If your PWD is school-docs, what 
is the shortest path to pset1.pdf?
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Now that we know what it looks like, how do 
use our terminal to move around in it?

Navigating the filesystem
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Moving Around
cd <path>

Command to change directories, 
just give it the absolute or relative 

path



Path Shortcuts
Replace the path with the following shortcuts

.     specifies the present working directory 

“./filename.pdf” refers to the file under your pwd

..  specifies the parent of the present working directory

“cd ..” brings you back to your parent

~  specifies the home directory (the root of the tree) 
“cd ~” brings you back to the root directory



Important commands

“list” - it lists all the files/folders 
under your current working directory 

(not recursively!)

EX: using ls under the “school-docs” 
folder will return  “15-151   21-241   

lab.txt”

Shows all files and folders recursively

ls tree



Important commands

“list” - it lists all the files/folders 
under your current working directory 

(not recursively!)

EX: ls under the private folder will 
return  “gpi fic 15XXX”

Shows visually all the files and 
folders recursively)

ls tree

IMPORTANT NOTE! 
Unix has “hidden files” which are 
named beginning with a “.” and 

don’t show up using just “ls”. 

Use the “-a” flag to show the file!
Usually files 
you’re not 

supposed to 
touch



Interacting
goal for files… for directories… argument

create/make touch mkdir <target>

copy cp cp -r <src> <dst>

rename/move mv mv <src> <dst>

delete/remove rm rm -r <target>



Interacting
goal for files… for directories… argument

create/make touch mkdir <target>

copy cp cp -r <src> <dst>

rename/move mv mv <src> <dst>

delete/remove rm rm -r <target>

Use rm -r 
carefully! 

PRO TIP
“man <command>” if you’re ever not 
sure what a certain command does

“man -help” gives more info ab man 
pages

Google is also a great resource for 
commands



DEMO



For our GPI labs…

SSH and SCP
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AFS: Andrew File System

NOTE!OldFiles NOTE!fs lq

Invented at CMU!

Private and 
public dirs

Quota of space to access 
anywhere

Backed up once 
nightly in case you 
delete something

Do not rely on 
oldfiles - most 

places don’t have it 
so think before 

deleting!

Command to see 
how much 

“listquota” you’re 
using

Classwork/homework 
should go into private 
directory (can be an 

AIV)



How to access AFS?



SSH
●  SSH stands for “Secure SHell”

○ Reminder a shell let’s you execute commands that will directly 
affect your computer

● Fancy way to get a shell on your computer over the internet.
● When you use SSH, you are running commands on a computer that 

is not your personal laptop
○ aka running commands on AFS instead



SSH
●  SSH stands for “Secure SHell”

○ Reminder a shell let’s you execute commands that will directly 
affect your computer

● Fancy way to get a shell on your computer over the internet.
● When you use SSH, you are running commands on a computer that 

is not your personal laptop
○ aka running commands on AFS instead

Or use: 
ssh andrew



SCP
scp stands for “secure copy”. It’s a program for copying files from one 
machine to another machine. Be careful about the direction in which 
you copy – you should be on the same system as your “source”.

It uses the same authentication and security as SSH.

scp [-r] <source> <destination>



DEMO



Class Updates
1. Extratation (Summer Opportunities!!!!!!!!!!)

a. Saturday @ 1:00 - 2:00pm in GHC 4215 
2. Feedback Form
3. OH Calendar
4. HackCMU - (9/16-17)

https://tinyurl.com/f22-gpi-feedback
https://tinyurl.com/f22-gpi-oh
http://hackcmu.com/


CREDITS: This presentation template was created by 
Slidesgo, including icons by Flaticon and infographics & 

images by Freepik

trainerlab tips
- Make sure you go back to the trainerlab folder before running “./professor”
- Make sure you capture pokemon with your pokeball….not yourself. Pokeballs 

don’t work on humans
- If you mv  <src> <dst> and if <dst> is not a directory, it will rename the file, so be 

careful about the order of your arguments
- Refer to the Readme for submission instructions (scp command is there)

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

