How
Command-Line

Interfaces WOPk////i

= A CLI is a text-based way to give
instructions directly to the
operating system.

= Developers and IT pros use CLIs for
speed, precision, and automation.

= (Core model: you type a command, the
shell interprets it, and the system
responds.

= Every CLI interaction involves a
command, arguments, working
directory, and I/0.
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The Terminal, the Shell, and the Prompt

e Terminal is the window, SATRS
shell interprets >
commands, prompt
invites typing

| [—— TERMINAL

; The window that

displays input

and output

e Prompt shows username,
hostname, directory
shorthand, and $ or #

o— SHELL

The interpreter

e The $ in tutorials ;:Zteilii?etsands

represents the prompt, ; ' ' ' . = g
not a command to type N

/

command history ,

1

alice@workstation:~/proi
e Use Tab for autocomplete ! ’ . 9Jecrs‘§ ! ?rf:;miqnljltation
and Up Arrow for £ : \

f , : to type
E commands

e Invisible password [( l:]sername )] [( hHostname )] |' Directory } $or#
typing is a security who you are where you are Shorthand

feature, not a
malfunction

(regular user
or admin)

.%_'_"_ ] SHELL AS STAGE MANAGER ‘ The shell orchestrates the show—handling commands,

managing context, and keeping everything in order.




path directly.

The Command:
Programs You Ask the Computer to Run
EI ® A command is a program or I:.—_
script executed when you : B T S i ______
£ type its name. ~ /usr/local/bin || ) |
T I ’ I
m Shell built-ins (1like ‘cd’, E— — E’ D
“echo’) run inside the ~ /usr/bin Biiei e
Py shell itself. i | — P P
- ® External programs (like ‘git’,
b ‘python*) are files found Command
via ‘PATH'. foupd:
git
= "PATH" is a colon-separated |
B list of directories searched —— :
left-to-right. /yspeben
= If a command contains a ‘/°, . v
the shell uses that exact /sbin




Command Arguments:
Shaping Behavior with Extra Information

e - Arguments after commands provide input or alter behavior
e - Positional arguments: meaning depends on order (cp source.txt dest.txt)
e - Flags toggle features: short form (-1) or long form (--help)
e - Options accept values (-n 5) to control program output
e - Combine flags for compact control: 1ls -la /path
[ ls ] [ ls -1 ] [ ls -a ] [ls -la /path
I 1 I 1
| | ! 1
' e e L I i
pmmn o Lo 3 N e 3 f ] ( total u...
L sfller byt : ! -rw-r--r-- file.txt | P ke : {drwxr-xr-x
| notes.md E | -rw-r--r-- notes.md | i e gubEe : | drwxr-xe-x ..
: scripts , : ey e e ey : LT sl e Rt I | srw=p==r-- . gitignore
, ! . pts - | P _pw-p--p-- file.txt
i % I % ; " ; hotes.md ] L AW-Es 1 lestx
 images ! | drwxr-xr-x  images | | s it o : | -rw-r--r-- notes.md
S 4 S e e = | images : | drwxr-xr-x  scripts
Basic names only Detailed (long) listing 4 ] I drwxr-xr-x  images

Include hidden entries ALl details in target path



The Current Working
Directory:

Your Location in
the Filesystem

® Every process has a default
folder—the current working directory

® Check your location anytime:
type “pwd® (print working directory)

® The filesystem is a tree: '/  1is
the root, everything branches from it

® Absolute paths start from */° and
work from anywhere on the system

® Relative paths start from your
current directory: ".° means here,
.- means parent

® Commands like “1s® or “mkdir" act o _,f:,';j
on the current directory by default 7




Standard Input, Standard Output, and Standard Error

N
e Three default streams: stdin (@), stdout (1), stderr (2)
e stdin: data source a program reads, usually keyboard
e stdout: destination for normal results, usually terminal

e stderr: separate channel for errors and diagnostics

e Separation lets output and errors travel different paths

Normal output
) goes here.

7 N\ stdout (1) 7

Standard Output

stdin (0) > — —

Standard Input
° l ) Error messages

go here.

N\ J stderr (2)
Standard Error

i b ¥

- Standard Streams Triad S




Shell creates a child process
via fork(), then replaces it
with the target program using
exec()

Parent shell waits for
foreground commands or
continues immediately for
background jobs (&)

Before exec(), the shell
sets up the working directory,
PATH, and standard stream
connections

This model keeps the shell
alive while commands run and
enables command chaining

.

Shell (Parent)

\

B Working
Directory

PATH
PATH
(Env)
N Standard
—J Streams

(stdin, stdout,
stderr)

'
!

1
]
]
]
]

Set up
and pass
down

How Shells Execute Programs: Fork, Exec, and Wait

(before exec)

Parent Shell

waits for foreground
or continues for
background (&)

exec ()
o | 03 ]_.
A Child Process

o"")

Target Program
(after exec)

Foreground:

wait for child
to finish

Background (&):

continue
immediately



Putting It All Together: Anatomy of a Complete Command

[$ grep 'error' /var/log/syslog]
v

P4 A e X
Parse Command <::> Resolve Command Fork and Exec Read File and
Line Using PATH with Streams Produce Output
e e e b
| /usr/local/bin:/usr/bin:; A e ‘ = 4 SRT 80/ 5y s o
| | /bin:/usr/sbin:/sbin > | H
| h | S L  grep | N stdout
Command rguments * L g s \_\ tdosr
[ qrep J [ermr e },syslogl Jusr/bin/grep Parent Shell  Child Process
N AT D £
STANDARD O--- Stdil’l (0) = Input fI‘O[I'I the terminal ---------------------------------------------- *
STREAMS (O --- stdout (1) - Standard output (normal results) =-----==-========— - oo »
TRIAD (O --- stderr (2) - Standard error (error messages) -----===-=-=- oo mmm e »
W
@

® Resolve ‘grep’ location using the 'PATH® environment variable

® ‘grep’ reads the file, writes matches to stdout, errors to stderr

® Fork a child process, wire standard streams to the terminal, then “exec® into ‘grep’

A relative path would resolve from the current working directory at execution time

Parse the line into command (“grep') and arguments (‘error‘, '/var/log/syslog')
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Common Misunderstandings and Mental Model Corrections

- No output
usually means
success, not
failure.

- Commands live
in PATH, not
your current
directory.

- Each process
has its own
private working
directory.

- Standard output
prints to your
screen, not a
file.

- Avoid sudo;
extra
permissions
magnify small
mistakes.

GE:

L/

$ some_command

‘ o0 0
% @ $ some_command
$1

\I’

Silence

NSV

$ 1 success.
r————ﬂ\______\
@ Ty PATH Search
mycmd\ _> -~ rj F_IJF—K % mycmd
[ Process A [ Process B 1

/project

( Process A
-9> (::) {$ pwd

$ pwd
/project

( ]

_9

$ command

M Lo =

output.txt

> ©

$ pwd
/var/log




Essential Habits for Safety and Speed

Frequently check your
location with “pwd’,
especially before
destructive commands.

Inspect targets with "ls°
before deleting; prefer
absolute paths.

Use built-in help:
‘man command’ and
“command --help .

Keyboard shortcuts: Tab,
arrow keys, Ctrl+R for
history search.

Start with 'nano” or
‘micro’ instead of
‘vim® or ‘emacs .

Ctrl+C stops a running or
hanging command
immediately.

Know where you are
before you act.

« v >

Shortcuts save time.
Move, complete, recall.

1‘} Ctr1+R'
b

[ TSI

Look before you delete.
Use absolute paths.

__hano j
Simple editors first.
Keep it approachable.

/ 2
lman

| command

(haﬁ_Eommand]

Read the manual.

Use --help, too. ;

Stop runaway commands
instantly.




A Practical Playground: Guided Terminal Exercises e

Use pwd to find your location, then navigate home with cd ~

Create a practice directory: mkdir cli-practice, enter it, and list contents with 1ls -la

Print text with echo, then redirect output to a file using >
e Run cat on the file you created to see how it reads from an argument

e Type a nonexistent command to trigger 'command not found' and discuss PATH

f—

redirect to file |

and list

argument

Think twice

—

. .:I. ? | !w'.

< - : . = s S . T : —
I} pwd & cd |." | ¢ — mkdir & 1s ‘ | echo w cat | rm -rf

! Find your l ‘ l Create directory | Print text and | |_.\/lJ Read from file “ Danger zone |
' location | | R | ',

"]  SHELLAS |
| STAGE MANAGER




Preview: Redirection, Piping, and Composability

[ Standard Streams Triad]

¢

@ stdin
(input)

Redirection: to Files

O,

-
‘ stdout > file

-:\: .«_"-' Tr_"’-_‘h
- 3
"

filel

stderr 2> file

=

ﬁ%;Jékim

gl

f o
stdout stderr
(output) (error)
Piping:. Between Commands
p
ls -la grep txt

%

"
o,
?ﬁﬁﬁ)*%i‘\

\ h

‘ ls -1a | grep txt f

e Redirection: > sends stdout to a file,
e Piping: | connects stdout of one command to stdin of another
e Example: 1s -la | grep txt filters file listings for 'txt'

e Philosophy: small, focused tools that do one thing well, combined
e Next step: dedicated follow-on module for full coverage

2> sends stderr




Recap and Next Steps

- : Command

= Four building blocks: command,
arguments, working directory,
and stdin/stdout

Arguments Directory

m The shell acts as interpreter
and execution environment

coordinator

m Stay safe: check your location, ~© Streams
inspect targets, skip - o (I ASEuE)
unnecessary root !

= Resources: MDN CLI crash course, ' /s — )

freeCodeCamp, and built-in "man’

: Next: =
pages /| Redirection,| |
N 'l Piping, §| A
= Coming next: redirection/piping, WARAN\VN: TEL LU v
file ops, scripting, env i S Scrlptlng Vol
. . ) e I - -]—1 e
configuration e : ke




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A

personwise.ai/t/55e54afa/public


https://personwise.ai/t/55e54afa/public?entry_surface=public_courseware_pdf

