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aTtE AILH

o HFE] A|ABI(Computer Systems)
O SIEI O (Hardware): 22| Q1 ZHH|

O A2EEQY O (software): T2 (HHF OS2 Tt

Hd

Computer Systems

Hardware Software
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EEESRY
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Processor
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0:9: (SRAM)
17/}
£C WECE a|c}
g% = Act
H| & a7t = 7}




((\ Clickseo.com

©0le)

HEE AIAH

HEFE 2= EQ0]

@ python

9




el 2ZEQ01 (1/6)

o AIEXEN(software)

O A|AE ATZEQOQ S8 AT EQV Tt .t
Operating System
Software
1 [ -
Hardware
System Software Application Software
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o SA MM (0S, Operating System)

adfE &

O KA 22| (Resource Management)

T2 A T
22| 22| (Memory Management)
— b M2 2] (virtual Memory)
AKX EF2|: &KX E2}0|H (Device Drivers)
|

o Pa|: a3 M2 A Y AIAH

—

Applications
L A )
|
~ ' ~
Kernel
CPU Memory [Devices
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o 2HAIM: clejmjo|~ “AM2X} B2|Ao| £|H 5"

QO AFEXl CIE{H|0| A (User Interface)
- ZFH SEQ0Q AFBXHZ 2O s AFEHZE QIHIO|A HE

e CLI(Command Line Interface)

» GUIl(Graphical User Interface)

O 2@ clickseo@clickseo-VirtualBox: /
clickseo@clickseo-VirtualBox:-

a.out examples.desktop i ; - H = F= 1]
conio.c getch.c | H| — - - A
clickseo@clickseo-VirtualBox A The Linux Kernel Arch. x

$0f 32

i kernel.org

cllcl«sem lickseo-VirtualBox:/S 1 "
_ ™ Gmail Exam 201: Detail Exam 202 Detail.. @ Wikmedia Comm.. ' nevdelap / Anki e C4411 - Lambda. The LPIC-2 Exam

initrd.img S
el inuz The Linux Kernel Archives §

cllckse0|dcllckseo \h.rtualBox

Protocol  Location
. xemel.ora/oubi
el \p

w () Show toen e

[ 1 > homa 2 Fohchs 7 Mol Manual paga sshd_config(5) lina 41 (prass h for halp or g to quit)
Name fish Amp 10716

[ CLI, Bash (Bourne-Again Sell) - UNIX Shell ]

5 Foldars, 9 Files (76.9 KiB)

((C Clickseo.com [ GUI, X11 and KDE ] 1
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[ DOS, Disk Operating Systems]

uteMouse v1.9.1 alpha 1 [FreeDO0S]
Installed at P5-2 port
C:s>uer

FreeCom version B8.82 pl 3 XMS_Swap [Dec 18 2883 B6:49:21]

C:\»dir

UVolume in drive C is FREEDOS_C95
Uolume Serial Number is BE4F-19EB
Directory of C:\

FDOS <DIR> B8-26-B4
AUTDEXEC BAT 435 PB-26-84
BOOTSECT BIN 512 B8-26-84
COMMAND  COM 93,963 08-26-04
CONFIG  SYS 861 BB8-26-84
FDOSBOOT BIN 512 B8-26-84
KERNEL  SYS 45,815 B84-17-84 9:
T 6 file(s) 142,838 bytes
= em ™ 1 dir(s) 1,864,517,632 bytes
And moee..
Calendar Wil

G 0 @
| Drowbosrd POF | My Office Orediote

Eplore

@ @
Tbltmede  Network AT settegs

& reemsann - b)) u o

Focus musist Night ight VN

@ cener
@ Groove Music

£ Type bere 1o search
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o 2AUMIM: Apple macos
O macOS: Mac OS X

® Photos File Edit Image View Window Help = L] W TeeSdiaMm QO O =

SBptember 2017

Showing: All Photas:

: %’ ml & m:
et l AN

l”":ecm ly Deleted "‘!ﬁ"‘ll

o ‘ 4// ﬂ R

Ataums

> (7] Madia Types

* [T My Albums
W) reew vork
1 HongKong
™ Vietnam
1 Groat shots
#) At Home
1P street style
8 architecturs

[ Apple macOS ] 14




o SAUMAM: GNU/Linux

O Linux

. MINIX % 7| tﬁgi UNIX :H:Zﬂ_:—él' 'H'Z! o|_| POS'X(Portable Operating System Interface for
uninE EYSHY PC oM SESt= UNIX AE 2FHIH|

Sat 12:25
clickseo@clickseo-VirtualBox: ~
clickseo@clickseo-VirtualBox:~5 pwd
Install h - 1 ar
el Jhome fclickseo
Lol clickseo@clickseo-VirtualBox:~5 1s -1
A aa
drwXrwxr-x
drWxXrwxr-x

o

clickseo i eo 4096
clickseo
eo

KSeo
clickseo
drwxr-xr-x clickseo
drwxr-xr-x clickseo
drwxr-xr-x clickseo
clickseo@clickseo-VirtualBox:~$

MAMNMNRMNRMRMNRNRERNRN

[ Bash, Bourne-again shell ]
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temp = a;
C 2i0of - b

zzay | irLi=paly

b = temp; L
—
mov eax, dword ptr [ebp+8]
=1

mov dword ptr [ebp-4], eax I'| |=|°|_'|0'|

0{Ai=a) ojo{ | MOV ecx, dword ptr [ebp+0Ch]
oz | mov dword ptr [ebp+8], ecx
mov edx, dword ptr [ebp-4]

mov dword ptr [ebp+0Ch], edx

710§ 000000 00000 00101 0001000010000000
== 000000 00100 00010 0001000000100000
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o ALE AZENO]: A|AEl Jyur
O A|AHI | =234

« Assembler, Compiler, Linker, Debugger &

/* Assembly Language : 7| S 2 El HHO| */
add A B

Assembler

1000110010100000
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2]l 02| Al (1/4)

2000 05
2 -ajja) oi0{e] e
o =2l o] oA}
e Fortrass ™ Fortran 66 * Fortran 77 *= Fortran —™Fortran —™ Fortran
\ %0 91 (HPF) 04
| Basic = Visual Basic—* VB NET
Cobol <+ Cobol~" Cobol = Cobol 88 — = Cobol 02
o 5] T4
+#PLA
_, Mogula 2" Moduls 3
Algol > Algol 68 /
mPascal = Ada ~= Ada 95 = Spark/Ada
% 5]
- | Concurreat
AL o [ Pascal _ Eiffel =
Simula = Smalialk i il
= Java T™ Java$
BCPLF C— 11— C++ = Cee —>=|C#
Standard
\ o TelMx
_p— | Python =™ Python2 4
awk
= Perl —— PHP
APL- = APL2
_» CLOS
Lisp . — * Commen Lisp
T Scheme o  Haskell ™ Haskell
— 98
o Miranda
Iswim — —ML = SML = OCAML
Prosog = P — = Prolog
ssanclard
3 SEQUEL— = SOL92Z—5QL%
= indicalcs |

[EM: &2 B7, ' Z22Hd 210" ] Figure 1.2: A Snapshot of Programming Language History
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o AXI= X JefU(Procedural Programming)

QO HEXIHQl A0 (Procedural Languages)
. HEHEA A0](imperative language)

C, FORTRAN, COBOL, PASCAL &

Go : SCIE Q1 Ex} 2102009, Google 4! &)

#include <stdio.h> =
0 C olojo| % 7=

int main(void)
{

int a=10; THE

int b = 20;

int res;

res = a + b;

PROGRAMMING

return 0; LANGUAGE

b
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o ZHH|X|&F 22U (Object-Oriented Programming)
O K| (Objecy’ 50| 29

- T 24 S, UK, BAE, HAX|

€

> Java

- ——

ORACLE

o e S

)
e

[
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o ATEIE AHO{(Script Languages)

O Ao 1 8lo|, dst 24 FES HIE A

Y X] ©10{(Batch Languages)

Mo A0{(ob Control Languages)

. 782 5%
- O WEA| ST 57| Ple) net
- HOYZ SR YT, H EYS MelsRl eer

e JavaScript, Python, Ruby
PHP, ASP, JSP
Perl, Tcl/Tk, UNIX Shell Script
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® |IEEE Spectrum:
The Programming
Languages 2023

CareerBuilder, GitHub, Google,
Hacker News, |IEEE, Reddit,
Stack Overflow % Twitter2]
8/ &201M 72 11742
&=0 7S K& 205t

=X
-1 O O
2oty ddget

Top Programming Languages 2023

Click a button to see a differently weighted ranking

Jobs | Trending

Python
Java 0.588
9.538
0.4641
09.4638

0.3397

0.2157
9.1794

Go

[z}
L=}
[l

TypeScript

HTML
R 0.1316
Shell 0.1286

!

IIIIQ
Y
=
=]
(=]

PHP

Ruby

%]
b
]

Swift

Dart

=
=]
7]
=

Kotlin

vatlab [

Scala
Assembly -
Perl -

Visual Basic - o=

objective-C [ [=

A: “The Programming Languages 2023", |EEE Spectrum, 2023. ]
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® Stack Overflow:
Most Popular
Technologies

« Programming, Scripting,
and Markup Languages

@, python

[ &X: "Developer Survey Results 2023", Stack Overflow, 2023. ]

((C Clickseo.com

JavaScript

HTML/CSS

Python

SQL
TypeScript
Bash/Shell (all shells)

Java

PowerShell
Go

Rust

Kotlin
Ruby

Lua

Dart
Assembly
Swift

R

30.55%

27.62%

22.42%

19.34%

18.58%

13.59%

13.24%

13.05%

9.06%

6.23%

6.09%

26
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® GitHub: octoverse 2023

O The state of open source | The State of the Octoverse

Top 10 programming
languages on GitHub

[ &X: "GitHub Octoverse 2023", GitHub, https://octoverse.github.com/, 2023. ]

((F Clickseo.com 27




Worldwide, Mar 2024

o Rank Change Language Share 1-year trend
u E I E n *‘. 1 Python 28.59 % +1.0 %
I h h I 2 Java 15.79 % 0.5%
3 JavaScript 8.7 % -0.8%

4 C# 6.77 % -0.0%

e PYPL Index |
6 L R 471 % +0.5 %

QO PYPL PopularitY of 7 v

p 8 TypeScript 286 % +0.1 %

P ° L 9 Swift 274 % +0.5 %

rog ra m m I n g a n g u a g e 10 Objective-C 24% +0.1 %

11 Rust 2.36 % +0.3 %

12 1 Go 2.06 % +0.2 %

13 4 Kotlin 19% +0.0 %

J avaSC r i t [ 14 Matlab 164 % 01%

p 15 Ruby 097 % -0.0%

16 APp Dart 097 % +0.2 %

17 Ada 0.94 % 0.0 %

18 Powershell 09 % +0.0 %

19 bl VBA 0.87 % 0.1 %

20 L Lua 0.69 % +0.1 %

21 W+ Scala 0.56 % 0.1 %

22 L Abap 0.48 % +0.0 %

23 Al Visual Basic 043 % 01%

24 Julia 0.34 % 0.1 %

25 Groovy 031 % -00%

26 Perl 0.24 % 0.1 %

27 L Haskell 022 % 01%

28 + Cobol 017 % 02%

29 Delphi/Pascal 014 % +0.1%

[ &X: "PYPL PopularitY of Programming Language”, PYPL Index, 2024. ]

© Pierre Carbonnelle, 2023
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e TIOBE Index ‘

@ python

((“ Clickseo.com

Feb 2024 Feb 2023 Change Programming Language Ratings Change
1 1 (ad Python 15.16% -0.32%
2 2 (C] G 10.97% -4.41%
3 3 d C++ 10.53% -3.40%
4 4 Java 8.88% -4.33%
5 5 \9 c# 7.53% +115%
6 7 Js JavaScript 317% +0.64%
T 8 saL 1.82% -0.30%
8 11 GO Go 1.73% +0.61%
9 8 v @ Visual Basic 1.52% -2.62%
10 10 . PHP 1.51% +0.21%
11 24 @ Fortran 1.40% +0.82%
12 14 @ Delphi/Object Pascal 1.40% +0.45%
13 13 ‘ MATLAB 1.26% +0.27%
14 9 ¥ @ Assembly language 1.19% -0.19%
15 18 Scratch 1.18% +0.42%
16 15 v 9 Swift 1.16% +0.23%
17 33 . Kotlin 1.07% +0.76%
18 20 ® Rust 1.05% +0.35%
19 30 - COBOL 1.01% +0.60%
20 16 ¥ - Ruby 0.99% +0.17%

[ &X: "TIOBE Index for February 2024", TIOBE, 2024. ]
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® TIOBE Index: Very Long Term History

Programming Language 2024 2019 2014 2009 2004 1999 1994 1989
Python 1 4 8 6 1 27 22 -

C 2 2 1 2 2 1 1 1
C++ 3 3 4 S5 3 2 2 3
Java < 1 2 1 1 13 .

C# 5 6 5 8 8 30 - -
JavaScript 6 8 9 9 9 20 -
Visual Basic 7 19 - -
PHP 8 7 6 5 6 -
SQL 2] 3 - 7 =
Assembly language 10 il - -
Objective-C 27 10 3 38 48 -
Lisp 33 28 14 177 15 12 T 2
(Visual) Basic - 7 4 5 3 3 7

[ &X: "TIOBE Index for February 2024", TIOBE, 2024. ]
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Visual Studio Code

® Stack Overflow

Visual Studio

E -6—*7 H F §} 74 IntelliJ IDEA
od =21= O Fen
Notepad++
IPython
Vim
Emacs
Android Studio —
odium
Ly Gl 323%
Jupyter Notebook/JupyterLab Netbonne 319%
Sublime Text RStudio 2.7%
Neovim CodezBlocks 24%
O n Eclipse ; Qt Creator 2.35%
Rad Studio (Delphi, C++ Builder) 227%
Xcode
Fleet 19%

Nano
Helix 161%

WebStorm
Kate 1.58%

PhpStorm
Spyder 147%

Atorn
RubyMine 129%
Rider Geany 0.97%
DataGrip BBEdit 0.83%
TextMate 0.68%

Micro 0.64%

Nova 0.29%

[ &X: "Developer Survey Results”, Stack Overflow, 2023. ] condo | 018%

(((: Clickseo.com 32
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® PYPL Index
O Top IDE index

@, python

[ £X: "TOP IDE Index”, PYPL Index, 2024. ]

((C Clickseo.com

Worldwide, Mar 2024

Rank Change IDE Share 1-year trend
1 Visual Studio 2783 % -0.2%
2 Visual Studio Code 13.53 % -0.3%
3 Eclipse 11.07 % -0.9%
4 pyCharm 1034 % +1.9%
5 Android Studio 9.08 % +0.6 %
6 IntelliJ 37T % +0.6 %
7 NetBeans 443 % 02%
8 PAp Xcode 324 % +0.4 %
9 RStudio 3.06 % 0.3 %
10 Sublime Text 276 % 06 %
11 Atom 254 % 0.7 %
12 Code::Blocks 202% +0.1 %
13 Vim 089 % +0.0 %
14 PhpStorm 033 % -0.1%
15 Lt Qt Creator 0.27 % +0.0 %
16 Komodo 025% -0.0 %
17 BPNA Xamarin 021% 01%
18 Emacs 019 % 0.0%
19 geany 016 % 00%
20 JDeveloper 0.08 % -0.0 %
21 T Light Table 0.07 % 0.0%
22 RAD Studio 0.06 % -0.0 %
23 JCreator 0.04 % 0.0 %
24 Lt RubyMine 0.03 % 0.0%
25 PPN Eric Python 0.02 % +0.0 %
26 B o o T T Zend Studio 0.02 % +0.0 %
27 A SharpDevelop 0.02 % 00%
28 A Aptana 0.02 % -0.0 %
29 bzl bl Coda 2 002% 0.0%
30 N Julia Studio 0.01% -0.0 %
31 MonoDevelop 0.01% -0.0 %
32 esledenle Monkey Studio 001 % 00%
33 Vbbb bl DrJava 0.01% 0.0%

© Pierre Carbonnelle, 2023




SalEsl

[1] David A. Patterson, John L. Hennessy, 2t8 & 2| 3¢ 39, “HFH #+X U A", Alo|=0|C|0f, 2005.

[2] “The 2023 Top Programming Languages”, IEEE Spectrum, 2023 of viewing the site, https://spectrum.ieee.org/.

[3] “Developer Survey Results 2023, Stack Overflow Insights, 2024 of viewing the site, https://insights.stackoverflow.com/.
[4] “GitHub Octoverse 2023”, GitHub, 2024 of viewing the site, https://octoverse.github.com/.

[5] “PYPL PopularityY of Programming Language”, Pierre Carbonnelle, 2024 of viewing the site, http://pypl.github.io/.

[6] “TIOBE Index for February 2024", TIOBE Software, 2024 of viewing the site, https://www.tiobe.com/tiobe-index/.

@, python

O] Zoxtz= XMEAY mal R2t= XMEHF0|22 FT HAet FH SHE =%I5HH,
L{ g2 M5 = YFE 0|85 H HEA XMEHXIe| MH 2| S Zotof ghLCt.

Copyright © Clickseo.com. All rights reserved. @@@@\

((\ Clickseo.com 34




