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q,‘ Joshua Gross -
Associate Professor of Computer Science at CSUMB - Updated Sat

Why do universities still teach C and C++?

There's an old joke. Two fish are swimming along, and another, older fish swims by
and says, “Water's nice today, huh?”

A moment later, one of the two fish turns to the other and say, “What's water?”

MORNING BOYS, WHAT THE HELL
HOW'S THE WATER? IS WATER??

o

I'm writing this answer on a Mac. The operating system was written in C.

I'm writing this on Firefox. Most of the core is (AFAIK) written in C++, along with
(probably) some Objective-C for the Ul layer.

The wireless keyboard and mouse I'm using may have device drivers written in C, and
they probably are also themselves programmed in C.

Though some of the specifics might change, the vast majority of software in use
today was written in C, C++, or a derivative language. Sure, there’'s some COBOL, but
less each year. And Python is used extensively, but often not for what we would
normally call software. And it's not entirely clear how much C heritage is carried in
JavaScript, but even so, C and its derivative languages are our water.

And fish should know what water is.

406.8K views - View 2,608 upvotes - View 24 shares - Answer requested by 1of 13 answers
Miguel Paraz

https://qr.ae/p2wHA3
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Tnv IIponyovuevn ®opd
e KaoAwoopioua
e Computer Science and Programming
e AIadIKAOTIKA
® 2KOTTOGC TOU pabriuartog
e YTIOAOYIOTEG KQI TTPOYPOUUATIONOG

e To TTPpWTO pag TTPOYPaAuua - hello world!



2nuepa
e APXITEKTOVIKN YTTOAOYIOTIKWY 2UCTAUATWYV
e Linux kai ['papury EvioAwv
e Baoikég EVIOAEG
o MeTayAwTTIOTEG
e Oa peTayAwTTicOUUE Kal Ba TPECOUUE (TTPAYUATIKA AUTAV TNV POopPA) Linux

TTPOYPAUUOTO



Boaoikn Aoun Y ToAoy16TIKOV Z0GTNUATOV NUEPQ
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Apyrtektovikny YTOAOYIGTIKOV ZVGTNUATOV
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Operating Systems (A&ttovpyikd Xvotruota)

Operating System: To AoyIOuIKO TOU UTTOAOYIOTH TTOU €ival uTTeUBuVO yia:

e Tnv dlaxeipion Tou UAIKOU TOU UTTOAOYIOTK) (OUOKEUEG)

e Tnv dlaxeipion TTOPWYV TOU CUCTAUATOC (TTOCTN UV N LTTOPEI va XpNOIUOTToINBEI aTTO
EVa TTPOYPAUUA, TTOTE Ba TTAPEI KUKAOUG OTOV ETTECEPYAOTN, K.0.K.)

e [IpoC@OPA UTTNPECIWY OE TTPOYPAUUATA XPNOTWV (ATTOBrRKEUON TTANPOPOPIWV OTOV

QIOKO, HETAPOPA TTANPOPOPIWY HECW OIKTUOU, K.0.K.)

[aTi va unv €ival 1o TTpOYyPauUd Lag Utreubuvo yia auTa;


https://en.wikipedia.org/wiki/Operating_system

Linux

e Open-source operating system Baolouévo oTo Unix OS.
e Baoiopévo o1o Linux kernel (TTuprjva), TTou ¢eKivnoe atrd Tov

Linus Torvalds To 1991.

o [pauuévo Kupiwg ae yA\waooa C

e Aladedouévo o€ xprion

o  2TnPiCel TO 90% TWV web servers
o  AmorteAei Tnv Bdon Tou Android - TPEXEI OTNV TTAEIOWNQIA TWV KIVNTWV

o  Eival n amrokAeIoTIKNA €TTIAOYN YIA supercomputers (UTTEPUTTOAOYIOTEG)


https://en.wikipedia.org/wiki/Unix
https://github.com/torvalds/linux

Avo Tpomor Ardopaong pe Agttovpykd Xvootriuota

e Graphical User Interface (GUI) e Command Line Interface (CLI)
[pagikn Alettaen Xprnotn :'( Aigtran IN'papung EvioAwy, TepuaTtikod
(Terminal), KovodAa (Console), KEAugpoC
(Shell) - Ala@opEg

Activities Fri 10:06 &)

Q Type to search.. mark@linux-desktop: /ftmp/tutorial

File Edit View Search Terminal Help

F ") Setting up tree (1.7.0-5) ...

p— o Processing triggers for man-db (2.8.3-2) ...

mark@linux-desktop: /tmp/tutorial$ tree

Cheese File Firefa
— another
. — combined.txt
> ® ~ I i
=~ y
— dir2

Pidgin Internet Red Hat Subscr. Rhythmbox Smart Card Ma. Software

dir3
test_1.txt
@ & B test_2.txt
" ¥ - test_3.txt
Sund Text Editor TigerVNC Viewer Utlities Videos — dir4
' L— dirs
L— dire
— folder
— output. txt

BEmoe®C

8 directories, 5 files
Frequent AU mark@linux-desktop: /tmp/tutorial$ I


https://www.geeksforgeeks.org/difference-between-terminal-console-shell-and-command-line/

over Grig
S onlyy
s

T notyg, $95/0ps,

! hose 4, iy

Ciessry,




Tpéyovtag Ipoypduuoarta (EvtoAéc) oe Linux Shell
[a va TpECOUNE Eva TTPOYPOAUUA LE N opiouaTa TTPETTEI VO YPAWOULE:
Mpoypappa Opilopal 0Opropa2 .. OpiopaN

Opliopa (Argument) / Aedopévo EiIcGdou (Input Data): pia Tip TTOU UTTOPEI va

XPNOILOTTOINOEI ATTO TO TTPOYPAUMA KATA TO TPEEIUO TOU.

Aedopévo ECOO0U (Output): N TIUK TTOU ETTIOCTPEQPEI TO TIPOYPAUUA OTAV TEAEIWTEI TOV

UTTOAOYIOUO TOU.



Tpéyovtag Ipoypduuoarta (EvtoAéc) oe Linux Shell

[a va TpECOUNE Eva TTPOYPOAUUA LE N opiouaTa TTPETTEI VO YPAWOULE:
Mpoypappa Opiopal 0Opropa2 .. OpiopaN
Mapadeiyua:
/bin/echo hello good world

Molo gival To TTpoypapua; Noéoca opicpaTa £XEI;



Ac tpé&ovue to mTpoypauuoe /bin/echo



Tpéyovtag Ipoypduuoarta (EvtoAéc) oe Linux Shell

To Shell pag eITPETTEI VA TPEEOUE TTPOYPAUUOATA KOI VA TTAPOUUE outputs:

Program

Argument1

4{

Operating System ]*(Run and Produce)—»

ArgumentN

Output




4 Tpomot IIpocPaonc *nix I'papunc Evioilwv

Taglvounuéva atro ToV TTIo TTPAKTIKO TTPOG TOV AIYOTEPO TTPAKTIKO TPOTTO VIO TTPOYPAUUATIOUO

=

EykaB10TAg Linux (] macOS) oTOV UTTOAOYIOTH GOU

2. EykaBiotdg WSL 2 010 Windows pnxavnud oou

w

Kaveig ssh (LEOW putty [ KOVOOAQG) OTA uNXavhuaTa TOU EpyacTnpiou linuxXY.di.uoa.gr

4. 2uvdEoou OTo google cloud console TTOU €XEIC OTOV TTPOCWTTIKO GOU AOyapIaouo

210 1, 2, 4 €ioal d1AXEIPIOTAG (root) OTO CUCTNUA OOU. 2TO 3 €i0al XPROTNG.



To "tveAd"” cbotua / Touch Typing / Blind Typing

MTTopEi va kavel Tnv {wn O0oU TTIO EUKOAN

e https://blindtyping.com/

e https://www.typingclub.com/

e https://www.typingstudy.com/

Kal GAAa TTOAAG - avaldnTroTe TTNYES


https://blindtyping.com/
https://www.typingclub.com/
https://www.typingstudy.com/

Stories in the life of a DevOps engineer



Molic pBe Eva alert
ALARM: "Maximum-CPU-Utilization" in

o AWS Notifications <no-reply@sns.amazonaws.co
ICH

You are receiving this email because your Amazon CloudWatch Alarm "Maximum-CPU-Utilization'
20:02:50 UTC".

View this alarm in the AWS Management Console:
https://us-west-2.console.aws.amazon.com/ .

Alarm Details:

- Name: Maximum-CPU-Utilization
- Description: A CloudWatch Alarm that triggers when Maximum CPU Utilization Exceeds
- State Change: INSUFFICIENT_DATA -> ALARM

- Reason for State Change: Threshold Crossed: 1 datapoint [8.175136252270871 (23/05/21 19:¢
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Evtuydc vrapyetl to "tnieyeiptotiplo™: ssh

To SSH (Secure Shell) gival Eva TTPWTOKOAAO OIKTUOU TTOU ETTITPETTEI TNV ACPAAN ATTOUAKPUOUEVN
2.0UvOeOn Kal dlaxEipion VOGS UTTOAOYIOTN 1) server LEOW KPUTTITOYPAPNUEVNG ETTIKOIVWVIAG.



[Tapaoetypato EvtoAmv

thanassis@linux14:~$ who
thanassis pts/0 Oct 5 14:36 (110.220.111.247)
thanassis@linux14:~$ last

thanassis@linux14:~$ whoami
thanassis
thanassis@linux14:~$ id
uid=2622(thanassis) gid=1001(dep) groups=1001(dep)
thanassis@linux14:~$ users
thanassis
thanassis@linux14:~$ factor 2394872891
2394872891: 3259 734849
thanassis@linux14:~$ hostname
linux14
thanassis@linux14:~$ sleep 3
thanassis@linux14:~$ uptime
14:40:23 up 7 days, 5:49, 3 users, 1load average: 0.00, 0.00, 0.00
thanassis@linux14:~$ uname -a
linux linux14 5.4.0-163-generic #180-Ubuntu SMP Tue Sep 5 13:21:23 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux
# Interactive commands follow
thanassis@linux14:~$ top
thanassis@linux14:~$ man
thanassis@linux14:~$ ps



Live Coding Session



Filesystem (Z0otnua Apysiov)

File (Apx€io) €ival Evag TTOPOGC YIa va KATAYPAPoUuE OEQOUEVA OE EVAV UTTOAOYIOTH.
2 UVABWC atroBnkeueTal oTnV OEUTEPEUOUOA/UOVIUN LVAUN (TTX OKANPOC 0IOKOC).

® 270 Linux oxedOV 10 TAVTA Eival Eva apXEio.

e KadbBe apxeio:
o 'Exel éva ovoua (filename/basename)
o Bpioketal péoa o€ éva ouykekpipévo KatdAoyo/@akeAo (directory/folder)
o 'Exel éva povotrari (filepath) TTou kaBopidel TTou BPICKETAI TO APXEI0 LECA OTO OCUCTNUA APXEIWV

[Mapdaderypa: 10 filepath evog apxeiou ivail
/home/users/thanassis/documents/students.txt, 0o paKeAOG péoa OTOV OTTOIO
BpiokeTal autd To apxeio eivalo /home/users/thanassis/documents evw 10 évoua
Tou apxeiou gival students. txt. To . txt o1o TEAOC TOU OVOUATOC AEYETAI ETTEKTAON
(extension) ka1 oUVABWG TTEPIYPAPEI TOV TUTTO TOU APXEIOU.


https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Everything_is_a_file

Filesystem Hierarchy (Iepapyio Zvotuatog Apyeiov)

/—> bin/ whoami
/ tmp/ \, sdi2400000/ solution.c

sort
/—> students.txt

home/ users/ /—> documents/

\b thanassis/ input

v

\ examples/ hello.c




Baowkéc Eviodéc Xepiouov Apyeiov (1/2)

# Directory we are currently in
thanassis@linux14:~/examples$ pwd
/home/users/thanassis/examples

# List files
thanassis@linux14:~/examples$ ls

hello.c

# List files with details
thanassis@linux14:~/examples$ 1ls -1

total 4

-rw-r--r-- 1 thanassis dep 62 Oct 5 16:04 hello.c
# Print contents of file
thanassis@linux14:~/examples$ cat hello.c
#include <stdio.h>

int main() {

printf("Hello world\n");
}
# Create “foo  directory
thanassis@linux14:~/examples$ mkdir foo
thanassis@linux14:~/examples$ 1s
foo hello.c
# New directory is empty by default
thanassis@linux14:~/examples$ 1ls foo



Baocwcéc Eviodéc Xepiouov Apyeiov (2/2)

# Change directory to the newly created one
thanassis@linux14:~/examples$ cd foo

# List files within the directory
thanassis@linux14:~/examples/foo$ ls

# Copy file from parent "..  directory to the current one °.
thanassis@linux14:~/examples/foo$ cp ../hello.c .
thanassis@linux14:~/examples/foo$ ls

hello.c

# Check the file contents are what we expect
thanassis@linux14:~/examples/foo$ cat hello.c
#include <stdio.h>

int main() {

printf("Hello world\n");
}
# Remove the file
thanassis@linux14:~/examples/foo$ rm hello.c
# Go to the parent directory
thanassis@linux14:~/examples/foo$ cd ..
thanassis@linux14:~/examplesS rmdir foo
thanassis@linux14:~/examples$ 1ls
hello.c



Coreutils (Baocucd Bondntikd Ipoypdupota)
Ta TePIo0OTEPA Linux distros EpXOVTaAI PE IO OOUITA TTPOYPAUUATWY TTOU A€yovTal coreutils.

e AuTA Ta TTPpOYPAuUATA Eival WG ETTI TO TTAEIOTOV ypauuéva o€ C.
e YTTapxouv Kal AAAa BaciKd TTPOYPAUUATA TTOU OEV KOITAEAUE (OTa coreutils r] EKTOG) Ta OTTOIQ
TTPOTEIVOULE VA ECEPEUVIOETE

o T1x find, grep, sort, df -h, du -sh, wc -1, file, which, basename, dirname, ping, curl k.

0.K.

e 270 live session WIAOQUE Aiyo Kal yIa “apt’ (TTwG TTPOCBETOUNE KAIVOUPIA TTPOYPAUUATA) Kal command

line editors (TTWG aAAGlouuE apxeia aTTO TNV KOVOOAQ). NepIicodTEPQ OTA EPYAOTHPIA.


https://en.wikipedia.org/wiki/GNU_Core_Utilities
https://github.com/coreutils/coreutils

Compilers (Metaylmtti6TéC)

Compiler (LETAYAWTTIOTAG) €ival Eva TTPOYPAUUA TTOU HETATPETTEI EVTOAEC WIAG YAWOOAG
TTPOYPAUUATIONOU O€ KWOIKA UNXAVAG WOTE VA UTTOPEI va dIaBaoTEl Kal va TPEEEI ATTO TOV
UTTOAOYIOTA,.

Source Code Program / , Binary Program /
Npoypappa Mnyaiou Compiler / Npdypappa Auadikou
POYP U’U L MeTayAwTTIoTAG POYP m,j
Kwoika Kwoka

H TTapatravw eIkova €ival TIPOCEYYIOTIKI) - AEITTOUV KATTOIEG AETTTOUEPEIEG TTOU O
TTPocBEooupE O€ ETTOUEVEG DIOAECEIC. 2TO ndbnua Ba XPNOILOTTOINCOUKE TOV GNU C

Compiler 4 aAAILOG gcCcC.


https://en.wikipedia.org/wiki/GNU_Compiler_Collection
https://en.wikipedia.org/wiki/GNU_Compiler_Collection

Ac xdvooue compile to Hello World!

/* File: helloworld.c */

#include <stdio.h>

int main()
printf("Hello world\n");

return 0;



Ac xdvooue compile to Hello World!

thanassis@linux14:~/examples$ gcc hello.c

thanassis@linux14:~/examples$ 1s

a.out hello.c

thanassis@linux14:~/examples$ ./a.out

Hello world

thanassis@linux14:~/examples$ file a.out

a.out: ELF 64-bit LSB shared object, x86-64, version 1 (SYSV), dynamically linked, interpreter
/1ib64/1d-1inux-x86-64.s0.2, BuildID[sha1]=52a5999c10d767a5ff30f662346478333de74bf, for GNU/Linux 3.2.0, not
stripped

thanassis@linux14:~/examples$ gcc -o hello hello.c

thanassis@linux14:~/examples$ ./hello

Hello world



Avaivon tov Hello World 1/4 \
2 XOAIa (comments): KEILEVO TOU

[/ * File: helloworld.c */ ] TTPOYPAUUATIOTH TTOU OUVOSEUEI TOV
KWOIKA YIO VA TOV KAVEI TTEPICCOTEPO
#include <stdio.h> oagn yia TpIToug 1 Kal Eudg Toug idloug,

EIOIKA aV £XEI TTEPAOEI KAIPOG ATTO TOTE
TTOU YPAWAE TOV KWOIKA :)

) ) MepiExetal avapeoa ota /* Kal */
int main() { PIEX "

. " ; 'H utropei va gival o€ pia ypapun ue //:
printf("Hello world\n");

// single line comment
return 9; \ /




Avaivon tov Hello World 2 /4 \

/* File: helloworld.c */ ttinclude Directive (Odnyia): Me Tnv odnyia

#include <stdio.h> o peTayAwTTIOTAG

#include <stdio.h> oupTtreplAapBavel (include) Ta TrepieXOpeva
Tou apxeiou stdio. h (standard input

output) OTOV KWJOIKA TOU TTPOYPAUUATOG. TO
apxeio stdio. h mepi€xel TIC BACIKEG
(standard) ONAWOEIC TWV CUVOPTHOEWV UE
TIG OTTOIEG YiVETAI EUPAVION OEOOUEVWV

_ , , oTnv 086vn (output) Kal eiI0aywyn
printf("Hello world\n"); SeDOPEVWV OTTO TO TTANKTPOAGYIO (input).

return 9; \\\‘ A///

int main() {




Avaivon tov Hello World 3 /4

/* File: helloworld.c */

#include <stdio.h>

printf:H ouvdptnon BiIBAI0BAKNG printf
onAwveTal péoa oto apxeio stdio. h (yia

int main() auTo KAvoupe #include) kai EMITPETE TV
EKTUTTWON TOU aApapIBunTikou "Hello
[p rintf("Hello world\n"); ] worIan". ) xap’aKTr’]’pag "\n' 6puloupyai wa
VEQ YOOI META TNV EUPAVICT) TOU
return 0: UNVURATOG OTNV 0006VN.

J




Avaivon tov Hello World 4 /4 - Ovoua Xvvéptnong

e 'Eva mpoypaupa C opileTal atro £va OUVOAO CUVAPTACEWYV (next time).

\
[Mpokelpévou va UTTopouuE Va TO
TPECOUUE, TTPETTEI VA EXEI AKPIBWG pia
ouvapTnNoNn main, n otroia KaAgiTal
TTPWTN OTAV APXICOUUE VO TPEXOUUE TO

[ int main() {] TTPOYPOUUA.
_/

return 0;



Avaivon tov Hello World 4/4 - Emetpoen) Xvuvaptnonc

e 'Eva mpoypaupa C opileTal atro £va OUVOAO CUVAPTACEWYV (next time).

H evioAn ‘return 0 emoOTPEPEI TNV TIUA TNG OUVAPTNONG
oTav atmmoTiunBei. H Tiur) TTou €MOTPEPEI N main ival
ETTIONG KAl TO exit code TOU TTPOYPAULATOG, ONAQDN N TIUNA
TTOU OEIXVEl AV TO TTPOYPAUUA OAOKANPWONKE UE ETTITUXIO 1
oxl. Tpéxovrag echo $7? og éva Linux shell propoUpe va
[ return 9 ] OOUUE TNV TIUA LE TNV OTTOIA ETTECTPEWE TO TTPOYPAUUA.

! Tipég didpopeg Tou 0 onuaivouv OTI TO TTPOYPAUUA
} OTTETUYXE.

int main() {

)




Avaivon tov Hello World 4 /4 - EvtoAég Zvuvaptnong

e 'Eva mpoypaupa C opileTal atro £va OUVOAO CUVAPTACEWYV (next time).

et mainr 4

printf(...);

return 0;

O1 evTOAEG (statements) TNG CUVAPTNONG TTEPIEXOVTAI LECT
o€ AykioTpa { }* Kal N KABE pia TEAEIWVEI UE ;" (semicolon /
EAANVIKO £pWTNUATIKO).

~\

J

U J




Kahoot Time!



[ v emopevn eopa
e ATIO TIC ONUEIWOEIC TOU K. 2TAUATOTTOUAOU O€AideC 58-60, 98-99.
e OAOKANPWOTE TIG EYYPAPEC OTA EPYAAEIA TOU LaBAMATOC.
e [paQTEITE OE KATTOIO EPYOOTAPIO!
e Eykaraotiote WSL Kal TTpOOTTABAOTE VA TPECETE TIC EVTOAEG TTOU EITTAUE LOVOI
oag!

e [lpoaipeTIKO: The Unix Programming Environment

e [lpoaiIpeTIKO #2: Common Linux Interview Questions



https://scis.uohyd.ac.in/~apcs/itw/UNIXProgrammingEnvironment.pdf
https://www.geeksforgeeks.org/linux-interview-questions/

Evyaplot® kot koA ZaBBatokdpioko vyouor!
Let's Start Coding in Linux ;)



