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\ c #8X\FAE (Cont.)
o TE£1989%, HEXEHIAEZ=EEBEFRIZE®RER (American National

Standards Institute, ANSI) #%B]AANSI X3.159-1989

o [BIfFE#SAM (International Standards
Organization, ISO) MAIAZEBBITRE., HBAFRECES
, AR 1999 F BT -HIFEXH AINCITS/ISO/IEC
9899-1999ii fE#E A C99
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o CEAXZHHFZHAEH (functions) HIEFHELZ F XA R
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o C++HEHFER=MNBjarne StroustrupPTaEEHE R,
C++iRIRMRCEES, MBI THZUREFCESEFE. &
FEMNRERETHEHEREXRE (object-oriented
programming) HYDIEE

Object-C

Visual C#

Java

PHP

Javascript
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F—HE - BERX&\FIR ccc

® gcc for Windows
® gcc for Linux

® gcc for Mac
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E—RE : i

o FIFAXEHHEIR (editor program) KFERER

Visual Studio
Notepad+
Atom

Sublime Text

o O O O
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o FI[EEk FEXKRFEETIESRHESE (compile) FEX

o iRiEmECEXBEERESE MEAHME, object

code)
o TECHRH#ith, FIEz¥E (preprocessor) R EERZINE
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o CHIEFIEZS (C preprocessor) ERE—FFUWM [RIEERE
e | (preprocessor directive) BIFHIEEGEITENME
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o FMEKRUHER (linking)

o CIEXA, BREZE (reference) EBIEEIEAIETE R
EEH, NMEERKXEFBHEEEREFERKEPRIERE
B
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REES T

o A—MMILinuxR#fL, MwEREHEXMNGTFREgcc (GNU C
fmaz e )
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o FEXMITHI, LELHMASLEREDR, AR (loader) BE
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xR BEEECPUMESIT, UEXRMIT—EESHAK
BAIR 1T (executes) 2
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\ WERA, BRI ER

C FREMAIEX BB o AN/ S E B A

KE7oH) ¢ EHLEE stdin (RFEH A SR, standard
input stream) HAZEFR

REBPH) ¢ EHXEE stdout (FEEHEER, standard
output stream) HEHER
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o FERME—ERMHFERE. EAEXHZERA. RKEEEAES
B AIRIE 2B iR

o EERMRMEREAFELEM, BEEMEML K EEHEMMER
FERXRE (F1T) 31T

o LEREBEEEERMNEELUHIDIEEAZD (kernel)

o HEIMITHMELEEZERMALinux, WindowsFMac 0S X,
HRAREER TN TEREMZNITER I EER T2 IEGoogle
BAndroid. ApplelJios (AAfRiPhone. iPad#iPod
TouchFE&E). BlackBerry OSKKWindows Phone?
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Coding Environment
Windows 10

e Required softwares (Windows 10)
o cygwin
o Visual Studio Code
o Cmder

20



(&) # google.com

Go g|e gwin for windows 1

https:/Mww.cygwin.com

Cygwin

gwin is not

Install
Run setup

Coding Environment
Install gcc on Windows 10

e |[nstall the GNU gcc compiler, make, and gdb debugger

x  +

in.com/install.html|

Cygwin

feeling - on Windows

Installing and Updating Cygwin Packages

Installing an ing Cygwin for 64-bit versions of Windows

Run setup-x86_¢ me you want to update or install a Cygwin package for 64-bit windows. The signature for setug can be used to verify the
validity of this binary.

Installing and Updating Cygwin for 32-bit versions of Windows

Run setup-x86 exe any time you want to update or install a Cygwin package for 32-bit windows. The signature for setup-x86 exe can be used to verify the validity
of this binary.

Signing key transition

The key used to sign setup binaries has been updated. During the transition period, signatures are made using both old (676041BA) and new (1A698DE9E2E56300)
public ke

Se mail for more details

21



User Account Control

Do you want to allow this app from an
unknown publisher to make changes to your
device?

setup-x86_64.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

Yes

£ Cygwin Setup - Choose Installation Directory

Select Root Install Directory
Select the directory where you want to install Cygwin. Also choose a few
installation parameters

Root Directory

Install For
(@ Al Users (RECOMMENDED)
Cygwin will be available to all users of the system.

O Just Me
Cygwin will still be available to all users, but Desktop Icons, Cygwin Menu Entries, and important
Installer information are only available to the cument user. Only select this if you lack
Administrator privileges or if you have specific needs.

<Back Cancel

C Cygwin Setup
Cygwin Net Release Setup Program

This setup program is used for the initial installation of the
Cygwin environment as well as all subsequent updates. The
pages that follow will guide you through the installation.

Please note that we only install a base set of packages by
default. Cygwin provides a large number of packages
spanning a wide variety of purposes

You can always run this program at any time in the future to
add, remove. or upgrade packages as necessary

Setup version 2.909 (64 bit)
Copyright 2000-2021
https://cygwin.com/

€ Cygwin Setup - Select Local Package Directory
Select Local Package Directory
Select a directory where you want Setup to store the installation files it
downloads. The directory will be created f it does not already exist

Local Package Directory

Users\Yung-Chen Chou\Download:

£ Cygwin Setup - Choose Installation Type

Choose A Download Source

Choose whether to install or download from the intemet. or install from files in

alocal directory.

@ Install from Intemet

(downloaded files will be kept for future re-use)

O Download Without Installing

O Install from Local Directory

C Cygwin Setup - Select Connection Type

Select Your Intemet Connection

< Back

Setup needs to know how you want it to connect to the intemet. Choose

the appropriate settings below.

(O Use System Proxy Settings
(® Direct Connection
(O Use HTTP/FTP Proxy

Proxy Host

Port

< Back

Cancel

Cancel




C Cygwin Setup - Choose Download Site(s)

Choose A Download Site E Cygwin Setup - Select Packages
Choose a site from this list, or add your own sites to the list g Select Packages

Select packages to install 2 . gCC_CO re
Available Download Sites:
[http: »ﬁ;; ml tecnico ulisboa pt View | Full Search |gcc-core Clear

https://ftp.ml tecnico ulisboa pt
‘ﬂD /#tp.acc.umu se Choose a download l Package Cument  New Src? Categories Size Description

http://ftp.acc S

hmss:/;‘frt)p accuLT;u :e Site ou llke cygwin32-gcc-core Skip VI E] Devel 16,464k GCC for Cygwin 32bit toolchain (C, OpenMP)
http://download.nus.edu.sg y djgpp-gcc-core Skip ] D Devel 7.926k GCC for DJGPP toolchain (C)
https://download.nus.edu.sg i

http://cygwin mior globo tech R — mingw64686-geccore Skip Uninstall 28172 GCC for Win32 (686-#4mingw32)toolchain (C, OpenMP)

ftp://ftp.ntu.edu tw
lﬂp p_mﬂ_Zd::: tv/:' mingw64-x86_64-gcc-core Skip Skip | 2897 GCCfor Win64 toolchain (C. OpenMP)

74.0-1

| ftp://tp is.co.za

‘ http://ftp.is.co.za 9.3.0-2
[ 10.2.0-1 3

User URL:
11.2.0-0 (Test) /
11.20-1

cC Cygwin Setup - Select Packages

Select Packages
Select packages to install

View |Ful v|  Search[adb Clear

l Package Current New Src? Categories Size Description
cgdb Skip v I D Devel 71% A curses-based interface to the GNU Debugger (GDB)
cgdb-debuginfo Skip v| [C] Debug 334k Debug info for cgdb
I 7 I - N —

gdb-debuginfo Skip i Uninstall X Debug info for gdb

gdbm Skip i Skip GNU dbm implementation

gdbm-debuginfo Skip ] Debug info for gdbm

lbgdbm-devel Skip i 7914 GNU dbm implementation

libgdbm4 Skip 1 7.10.1-1 GNU dbm implementation

libgdbm6 18.1- Keep i 7.12.1-2 GNU dbm implementation

libgdbm_compat4 Skip 8.01-1 GNU dbm implementation

mingw644686-gdbm Skip 1 GNU dbm implementation for Win32 toolchain

mingw64-x86_64-gdbm Skip 1 8.1.1-1 7k GNU dbm implementation for Win64 toolchain
8.2.1-1

83.1-1 A/
9.2-1

10.1-1 (Test)
10.2-1 (Test)




€ Cygwin Setup - Select Packages

Select Packages
Select packages to install

View | Ful Search |[make

Package

Categories

Size

Description

automake 1.8
automake1.9
bash-completioncmake
cmake

cmake-debuginfo
cmake-doc

cmake-gui

emacs-cmake
extra-cmake-modules
gcc-tools-epoch 1-automake
gectools-epoch2-automake
gcemakedep

imake

imake-debuginfo
libWMaker-devel
libWMaker1
libpagemakertools
libpagemaker0.0-debuginfo
libpagemaker0.0-devel
libpagemaker0.0-doc
libpagemaker0.0_0

make-debuginfo

makedepend
makedepend-debuginfo
makepasswd

makeself
mlngw6418864lbpagemaker0 0

4 (44

AR ENENERENENERERE)

4

4[4 |4d]|4

Devel
Devel
Shells
Devel
Debug
Devel
Devel
Editors
Devel
Devel
Devel
Devel
Devel
Debug
Libs
Libs
Graphics
Debug
Libs
Libs

49%
557%
kS
6.29%

(1.8) atool for generating GNU-compliant Makefiles

(1.9) a tool for generating GNU-compliant Makefiles
Cross-platform makefile generation system (bash-completion)
Cross-platform makefile generation system

Debug info for cmake

Cross-platform makefile generation system (documentation)
Cross-platform makefile generation system (GUI)
Cross-platform makefile generation system (Emacs mode)
Extra CMake Modules for KDE

(gce-special) a tool for generating GNU-compliant Makefiles
(gee-special) a tool for generating GNU-compliant Makefiles
X Makefile dependency tool for GCC

X Imake legacy build system

Debug info for imake

Window Maker interface library (development)

Window Maker interface library (runtime)

MS Publisher file converters

Debug info for libpagemaker0.0

Adobe PageMaker import filter library (development)

Adobe PageMaker import fitter library (AP| documentation)
Adobe PageMaker import fiter |1brary (runtime)

Debug info for make

X Makefile dependency tool

Debug info for makedepend

Generate and encrypt passwords

Utilty to generate self-extractable archives

Adobe PageMaker import fitter library for Win32 toolchain
2l deve X golcha

€ Cygwin Setup - Review and confirm changes

Review and confirm changes

Install _autorebase 001007-1 (automatically added)
Install alternatives 1.3.30c-10 (automatically added)
Install base-cygwin 3.8-1 (automatically added)
Install base-files 4.3-3 (automatically added)

Install bash 4.4.12-3 (automatically added)

Install binutils 2.37-1 (automatically added)

Install bzip2 1.0.8-1 (automatically added)

Install ca-certificates 2.40-1 (automatically added)
Install coreutils 8.26-2 (automatically added)

Install crypto-policies 20190218-1 (automatically added)
Install cygutils 1.4.16-6 (automatically added)

Install cvawin 3.2.0-1 (automatically added)

=

€ 40%- Cygwin Setup

“This page displays the progress of the download or installtion

Downloading

tzcode-2021a-1 tar xz from ftp://ftp.ntu.edu tw/pub/cygwin/x8...
Connecting.

Progress:

Total |

Disk .

(€ Cygwin Setup - Installation Status and Create Icons

Create Icons
Tell setup if you want it to create a few icons for convenient access to the
Cygwin environmert.

Create icon on Desktop

(4 Addiconto Start Menu

Installation Status
Installation Complete:

o

Cancel

Cancel




bin

2 [1 5 | bin 1l e
“ Home  Share  View 2 *Egkﬂ%{(l

€ o v oo |

A

Share View

Date modified
[ it il . i . > ThisPC > Local Disk (C:) > cygwint4 > bin

[ addftinfo 3/31 6

addr2line 8 16 AN A 0 1,039 (o

s Quick access
[ Desktop
& Downloads

A

g

Name
| Documents sprgpos v ¥ Quick access
ar 8 20212 y catio 1,065 K [,_'; [
arch 2 ’ 3 I Desktop = .
e g A i [ =] addftinfo

0 This PC ash 2/17/2017 %47 PN A o % ¥ Downloads [ addr2line
3D Object | awk 9 2
# 3D Objects ’ ! | Documents | apropos
I Desktop b2sum 3:40 AN catio 5 ) =,
| base32 2 AN o 38K | Pictures =2 --
=] Documents
basebd 2 3
J Downloads

o e oo o i o oone | 3EERAHR
bash 2 3 c

&= Pictures bashb 3 Y 3 )
1 ot . v [ This
B Videos bunzip2 y A 0 3 KB

|

=] Pictures

@ OneDrive

SEEEREEE

=l

‘= Local Disk (C:)X [ bzcat 2 06 AN A 0 33KB J 3D CO"aPSE
- | bzemp 9 0:41 AV System file ¢
cygwinb4 =
Intel | badiff 2019 7:05 AN : 3KB De Manage
PerfLogs . v Sven * D Dd Pin to Start
7 bafgrep 9

9 0219 S B J

@ De Map network drive...

444 items

M m Open in new window

. Pin to Quick access
= Pi¢

B Vi

Disconnect network drive...
Add a network location

Delete
Rename 4
Properties

444 items




System Properties
Computer Name Hardware Advanced = System Protection Remote

You must be logged on as an Administrator to make most of these changes.
Settings Performance
Visual effects, processor scheduling, memory usage, and virtual memory

@ Home About

User Profiles

[ Your PC is monitored and protected. This page has a few new settings

Desktop settings related to your signin

See details in Windows Security

System Settings...

Startup and Recovery
D= Display Device speciﬁcations System startup, system failure, and debugging information

Related settings Settings.

2 _>enwmnmem Variables...

Cancel

Device name
9) Sound ) BitLocker settings
Processor M 00 C G

Installed RAM 1.9 usa fic q
Notifications & actions Device Manager
Device ID

) Product ID C Remote desktop
Focus assist
System type System protection
Pen and touch
Power & sleep Environment Variables

Advanced system settings
Copy
Storage Re s PC (advanced User variables for Yung-Chen Chou

Variable Value
OneDrive C:\Users\Yung-Chen Chou\OneDrive
Q Get help Path C:\Users\Yung-Chen Chou\AppData\Local\Microsoft\WindowsApps;

" . " TEMP C:\Users\Yung-Chen Chou\AppData\Local\Temp
Multitasking Windows gpeaﬁcat[ons & Give feedback T™P C:\Users\Yung-Chen Chou\AppData\Local\Temp

Tablet Rename this PC

Projecting to this PC Edition
Version
Shared experiences Installed on
OS build

Clipboard Experience

System variables

Variable Value
ComSpec C:\Windows\system32\cmd.exe
DriverData C:\Windows\System32\Drivers\DriverData

JAVA_HOME C:\Program Files (x86)\jdk-16.0.2
Change product key or upgrade your edition of Windows NUMBER_OF_PROCESSORS 4

Remote Desktop Copy

Windows_NT
C:\Program Files (x86)\Intel\Intel(R) Management Engine Comr qe.
.COME: EXE: BAT: .CMD:.VBS:. VBE: JS: JSE: WSF- WSH: MSC

Cancel




Edit environment variable X n
: All Apps Documents Web More ¥

rogram Files (x8! tel\Intel(R) Management Engine Component... New

e = = . ” y Best match
rogram Files\Intel\Intel(R) Management Engine Componen LS\

%SystemRoot %' 32 Edit

ystemRoot

- Command Prompt

App
B S —
e 5 *ﬁ:?—f Command Prompt

Cmder.exe

Browse...

Delete
tel\Intel(R) Management Engine Component...
tel(R) Management Engine Components\D,

tel\Intel(R) Management Engine Component... Move Up
Search the web

rogram Files\Intel\Intel(R) Management Engine Components\IPT

/A HOM Move Down
L cm Open

. o s

e Folders (2+) Run as administrator

Settings (1) Open file location
Pin to Start

Pin to taskbar

4 Eﬁjk Cmd Command Prompt

Microsoft Windows [Version 10.0.19043.1165]
(c) Microsoft Corporation. All rights reserved.

C:\Users\Yung-Chen Choudcygcheck -c cygwin
Cygwin Package Information

Package Version Status
cygwin 3.2.0-1 OK

C:\Users\Yung-Chen Chou EEE%,J\ gCC H&K

gcc (GCC) 11.2.0

Copyright (C) 2021 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

C:\Users\Yung-Chen Chou>_



Coding Environment
Install VS Code on Windows 10

c & google.com,

| Visual Studio Code Docs Updates Blog APl Extensions FAQ Leam A Search Docs 4 Download
visual stud! de install on \
Google visual studio coge Instation is now available! Read about the new features and fixes from July.
https ode.visualstudio.com nioad v &
Download Visual Studio Code - Mac, Linux, Windows D -
e. Free and built on o e.In Git, debi . . . . . ..
ind A

User Installer : 64 bit

https://icode.visualstudio.com

Running Visual Studio Code on Windows

nstallation# wnlo: e Vis Studio ( T for

https://code.visualstudio.com » docs » s

Setting up Visual Studio Code

I mall down

ich runs on the m
4 Windows 4 .deb L .rpm 4 Mac
hitps:/iwww.toolsqa.com . o Windows 7, 8,10 Debian, Ubuntu Red Hat, Fedora, SUSE macOS 1011+
How to Install Visual Studio Code on Windows? - Tools QA 64 bl 32 bie ARM. 64 bit | ARM ] ARM 64 Universal | Intel Chip | Apple Sil
— niversal | Intel Chip icon
2021 — Firstly, dc t 64 bit] 32 bit | ARM 54 it | ARM ARM 64
downloaded, run the install Sic ). 64 bit] 32 bit | ARM 64 bit | ARM | ARM 64
Snap Store

28



x  +

# code.wisualstudio.com

! Visual Studio Code  Docs Updates Blog APl Extensions FAQ Learn AR Search Docs {4 Download
is now available! Read about the new features and fixes from July.
File Edit Selection View Go Debug Terminal Help serviceWorkerjs - create-react-app - Visual Studio Code - In - a
oy .
&) X 3 » s 5 serviceWorkerjs X
Il -
. 5 Vork ’ )
- O checkValidServiceWorker(swUrl, config);
Python 019 B 549
edefined. S
: Microsoft
: 43 navigator, serviceWorker. ready. then(
Free. Built on open source. Runs everywhere. » Gitlons — Git sup. S i o
N Supercharge the Git capabilities bui produc .
£ i Amodia Instet & productSub
5 C/Cre P2 X3S removeSiteSpecificTrackingException
Download for Windows & e sy knaliSanse, debuosion wed removeWebWideTrackingException
N Microsoft sl requestMediaKeySystemAccess
Stable Build w e sendBeacon
E5Lint 15 it 1 serviceWorker perty) Navigat ervicel
Integrates ESLint JavaScript 2 storage
Stable Insiders Dirk storeSitespecificTrackingException
2 4 Debugger for Ch. 116 storeWebWidelrackingException
macOS Universal 4 4 9 D¢ st JavaScript code ) © userAgent
M ) 2 vendor
- Language Supp... PIRTA
Windows x64 User Installer N el e regtstervalidsu(sstil, confi) |
i et il nav serviceWorker
Linux x64 .deb 4 vscode-icons b e il
.rpm i lcons for Visual Studio Coc
VsCode Icon: Instatl TERMINA 1: node v 4 f
Vetur @I1TM %45
V Vue tooling for VS Code You can now view create-react-app in the browse
Pine Wy Instas
o Sk Local: http://localhost : 3000
‘{"‘3 C# for Visual de (& On Your Network: http 10.211.55,3:3000,
i | Mo i Note that the development build is not optimized.
Praster G @0AO 1n43,Col 19 Spaces:2 UTF8 LF Jwascript @ #



https://code.visualstudio.com

3§ Setup - Microsoft Visual Studio Code (User)

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

This license applies to the Visual Studio Code product. Source Code for Visual

tudio Code is available at https://github.com/Microsoft/vscode under the MIT
license agreement at

https://github.com/microsoft/vscode/blob/master/LICENSE.txt. Additional
license information can be found in our FAQ at
https.

ode.visualstudio.com/docs/supporting/fag.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT VISUAL STUDIO CODE

(@1 accept the agreement k

(1 do not accept the agreement

)<y Setup - Microsoft Visual Studio Code (User)

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then dick
Next.

Additional icons:
Create a desktop icon
Other:
[ Add "Open with Code" action to Windows Explorer file context menu
[[] Add "Open with Code™ action to Windows Explorer directory context menu
[[] Register Code as an editor for supported file types
Add to PATH (requires shell restart)

Nnesirg

<Back Cancel

3¢ Setup - Microsoft Visual Studio Code (User)

Select Destination Location
Where should Visual Studio Code be installed?
Setup will install Visual Studio Code into the following folder.
To continue, dlick Next. If you would ke to select a different folder, dick Browse.

Browse...

Atleast 305.3 MB of free disk space is required.

’<¢ Setup - Microsoft Visual Studio Code (User)

Ready to Install
Setup is now ready to begin instaling Visual Studio Code on your computer.

Click Install to continue with the installation, or dlick Back if you want to review or change any settings.

¥

Destination location:
C:\Users\Yung-Chen Chou\AppData\Local\Programs\Microsoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:
Additional icons:
Create a desktop icon

Other:
Add to PATH (requires shell restart)

3¢ Setup - Microsoft Visual Studio Code (User)

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

[Jpon't create a Start Menu folder

=t =

><y Setup - Microsoft Visual Studio Code (User)

Completing the Visual Studio Code Setup
Wizard

Setup has finished installing Visual Studio Code on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Launch Visual Studio Code




») File Edit Selection View Go Run Terminal Help Extension: C/C++ - Visual Studio Code — o X
@ EXTENSIONS Y O = Extension: C/C++ X m
Search Extensions in Marketplace
A C/Cr+ s
~ INSTALLED 0 =
2 s P C Microsoft | @ 22,664,326 | k% ¥ 7 (439)
* r,, Python DaI12M k4 o o C/C++ IntelliSense, debugging, and code browsing.
IntelliSense (Pylance), Linuing, Debugging (multi-th...
> @ > o
¥ . C/C++ D226M k35
g5 EED c/c++ inteliisense, debugging, and code browsing. Details Feature Contributions Changelog
Microsoft Install
* Jupyter D209M * 25 Categories
- Jupyter notebook support, interactive programmin... C/C+ s for Visual StUdiO COde €9
Microsoft Install Programming Languages | Snippets
ESLint D161M Kk 45 =
. Integrates ESLint JavaScript into VS Code. Repository | Issues | Documentation | Code Samples | Offline Installers Linters | | Debuggers | | Formatters
Dirk Baeumer Install

*

.

Prettier - Code formatter
Code formatter using prettier

D14ATM % 35

Prettier Install

Live Server D143M Kk 45

Launch a development local Server with live reload...
Ritwick Dey Install

Pylance D133M %35

A performant, feature-rich language server for Pyt...
Microsoft Install

Visual Studio IntelliCode D13IM k4
Al-assisted development

Microsoft Install

c# D124M % 35
C# for Visual Studio Code (powered by OmniSharp).
Microsoft Install

Language Support for Java(TM) ... ® 115M %35
Java Linting, Intellisense, formatting, refactoring, ...

1 ive Shae E5aEH

The C/C++ extension adds language support for C/C++ to Visual Studio Code, including features such as IntelliSense and
debugging.

Resources

Overview and tutorials More Info
Releasedon  3/30/2016, 09:27:12
Lastupdated  8/25/2021, 08:12:38

Identifier ms-vscode.cpptools

Red Hat

(® Help improve VS Code by allowing Microsoft to collect usage data. X

Chinese (Simplified) Language Pa... ®11.1M %5

®
{% @ ()

> RECOMMENDED 0
®o0A0

Read our privacy statement and leam how to opt out. X

&

[}
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) File Edit Selection View Go Run Terminal Help
@ EXTENSIONS Y O
Search Extensions in Marketplace
v INSTALLED 1
Z‘O 4 C/C++ D 345ms
C/C++ IntelliSense, debugging, and code browsing.
Microsoft
L‘B v POPULAR 29476
4 Python Da12M k4
BJD é IntelliSense (Pylance), Linting, Debugging (multi-th...
Microsoft Install
4 C/C++ D 345ms
C/C++ and code ing.
Microsoft
Jupyter D209M % 25
Jupyter notebook support, interactive programmin...
Microsoft Install
ESLint D16IM K 45
Integrates ESLint JavaScript into VS Code.
Dirk Baeumer Install
Prettier - Code formatter D14TM %35
Code formatter using prettier
Prettier Install
Live Server D143M K45
( ) Launch a development local Server with live reload...
Ritwick Dey Install
Pylance D133M K35
é A performant, feature-rich language server for Pyt...
Microsoft Install
Visual Studio IntelliCode D13IM K4
@ Al-assisted development
Microsoft Install
Ve c D 124M X35

ce C# for Visual Studio Code (powered by OmniSharp).

-, ~

) Welcome

X

Welcome - Visual Studio Code

Get Started with C++
Development

s rich C++

into VS Co

pment e e

Install a C++ compiler

The C++ extension uses the C++ compiler
on your system to configure IntelliSense for
your project.

Check for C++ compilers

Open your project folder

Configure C++ IntelliSense

Run and debug your C+ + file

Install CMake Tools

Lean back and get started

Install a C++ compiler on Windows

If you're doing C++ development for Windows, we recommend installing the
Microsoft Visual C++ (MSVC) compiler toolset. If you're targeting Linux from
Windows, check out

. Or, you could

1. To install MSVC, download Build Tools for Visual Studio 2019 from
the Visual Studio page.

2. In the Visual Studio Installer, check the C++ build tools workload and
select Install.

Note: You can use the C++ toolset from Visual Studio Build
Tools along with Visual Studio Code to compile, build, and
verify any C++ codebase as long as you also have a valid
Visual Studio license (either Community, Pro, or Enterprise)
that you are actively using to develop that C++ codebase.

3. Open the Developer Command Prompt for VS by typing
‘developer’ in the Windows Start menu.

4. Check your MSVC installation by typing c1 into the Developer
Command Prompt for VS. You should see a copyright message with
the version and basic usage description.

Note: To use MSVC from the command line or VS Code, you
must run from a Developer Command Prompt for VS. An
ordinary shell such as PowerShell, Bash, or the Windows
command prompt does not have the necessary path
environment variables set.

O Help improve VS Code by allowing Microsoft to collect usage data.

TEVETOPTIIETIT EXPETTeTe:

@ Install a C++ compiler

Visual Studio Code X

0 We found the following C++ compilers on
u tem. Choose a compiler in your

ct's IntelliSense Configuration.

gwin64/bin/gec.exe

Configure C++ IntelliSense

1. To ir|
the |

PALR
seleg

PR

3. Ope]
‘dev|

4. Che(




) File
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Edit Selection View Go Run Terminal Help
EXPLORER ) Welcome X
C_WORKSPACE

> .vscode

Start
Recent
Command Palette... Ctrl+Shift+P You have no recent folders,
Settings Ctrl+,
Online Services Settings
Extensions Ctrl+Shift+X

Keyboard Shortcuts

Keymaps

Ctrl+K Ctrl+S
Ctrl+K Ctri+M

User Snippets OuTPUT

/2021,

Color Theme Ctrl+K Ctri+T
File Icon Theme

Product Icon Theme

& Downloads

<] Documents

Turn on Settings Sync...
&) Pictures
Manage Workspace Trust A

@ OneDrive

Check for Updates... [ This PC

3 3D Objects

I Desktop
=) Documents

& Downloads

D Music
&= Pictures

B Videos

. Local Disk (C:)

=¥ Network

v

d 1.34 MB

1:26 PM] For C source fil

<

) File Edit Selection View Go Run Terminal Help Welcome - C_Workspace - Visual Studio Code
n J EXPLORER ) Welcome X >C/C++: Config
v C_WORKSPACE o Change C guration Provider...
> .vscode Edit urations (JSON)
Edit Configurations (UI) &
C Selecta uration...
5 I
Start Walkthroughs
Boost your Productivity
) File Edit Selection View Go Run Terminal Help C/C++ Configurations - C_Workspace - Visual Studio Code — o X
) w & C/C++ Configurations X m
vcworksPAcE [3 B3 O &
> wscode
IntelliSense Configurations
C/C++ Microsoft Use this editor to edit IntelliSense settings defined in the underlying c_cpp_propertiesjson file. Changes made in this editor only
C/C++ Extension apply to the selected configuration. To edit multiple configurations at once go to c¢_cpp_propertiesjson.
L Open this editor by using the command: Configuration name
C/C++: Edit configurations (UI) A friendly name that identifies a configuration. Linux, Mac, and Win32 are special identifiers for configurations that will be
auto-selected on those platforms.
Menaoe Select a configuration set to edit
Application To
Win32 V. Add Configuration
fate m
Compiler path
Copy The full path to the compiler you use to build your project. e.g. /usr/bin/gcc, to enable more accurate IntelliSense. The
Paste extension will query the compiler to determine the system include paths and default defines to use for IntelliSense.
Delee Specify a compiler path or select a detected compiler path from the drop-down list.
C:\cygwin64\bin\gcc.exe
Right to left Reading order
Show Unicode control characters i
Insert Unicode control character Compiiar aryments
Compiler arguments to modify the includes or defines used, e.g. -nostdinc++, -m32, etc.
Open IME
- One argument per line.
[ gdb
] gdb-add-index
% gdbserver
7 gdiffmk -~

canat




») File Edit Selection View Go Run Terminal Help

@
Jo
24
D

B8

EXPLORER

v C_WORKSPACE
> .vscode

»{ welcome @ C/C++ Configurations X

/C Microsoft
C/C++ Extension

Open this editor by using the command:
C/C++: Edit configurations (UI)

Switch to the c_cpp_properties.json file by

clicking on the file link or using the command:

C/C++: Edit configurations (JSON)

Learn more about the C/C++ properties by

going to C/C++ Properties Schema Reference.

C/C++ C

figurations - C_Workspace - Visual Studio Code — a

C:\cygwin64\bin\gcc.exe

Compiler arguments
Compiler arguments to modify the includes or defines used, e.g. -nostdinc++, -m32, etc.

One argument per line.

IntelliSense mode

The IntelliSense mode to use that maps to a platform and architecture variant of MSVC, gcc, or Clang. If not set or if set to
${default}, the extension will choose the default for that platform. Windows defaults to windows-msvc-x64, Linux
defaults to 1inux-gcc-x64, and macOS defaults to macos-clang-x64. Select a specific IntelliSense mode to override the
${default} mode. IntelliSense modes that only specify <compiler>-<architecture> variants (e.g. gcc-x64) are legacy
modes and are converted automatically to the <platform>-<compiler>-<architecture> variants based on the host
platform.

windows-gcc-x64 v

e e it files (such as #include "myHeaderFile.h") that are included in a source
windows-msvc-x64 ine to use while searching for included header files. Searching on these
windows-msvc-arm rsive search. For example, ${workspaceFolder}/** will search through
windows-msvc-arm64 Il not. If on Windows with Visual Studio installed, or if a compiler is
clang-x86 (legacy) ecessary to list the system include paths in this list.
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») File Edit Selection View Go Run Terminal Help c_cpp_properties,json - C_Workspace - Visual Studio Code

@ EXPLORER {} c_cpp _propertiesjson X
vCWORKSPACE [3 B2 U &  .vscode > {} c_cpp_properties.json > ...
v .vscode 1| E
[ {} c_cpp_propertiesjson ] p "congigur‘ations": [

3

gp E “name”: "Win32",
5 "includePath": [

I> 6 "${workspaceFolder}/**"

£ 7 I
8 "defines": [

830 9 " DEBUG",
10 "UNICODE",
11 " UNICODE"
12 1,
13 "cStandard”: "gnul7",
14 "cppStandard”: "c++17",
15 "intelliSenseMode™: "gcc-x64",
16 "compilerPath”: "C:\\cygwin64\\bin\\gcc.exe"
17 }
18 8
19 “"version": 4

N
av]
]



») File Edit Selecton View Go Run Terminal Help C_Workspace - Visual Studio Code
@ EXPLORER V>|asld
\ C_WORKSPACE Tasks: Configure Default Build Task
Vv .vscode Tasks: Configure Default Test Task
{} c_cpp_propertiesjson Tasks: Configure Task
I_g Tasks: Manage Automatic Tasks in Folder
Tasks: Open User Tasks
;> Tasks: Rerun Last Task
a -
Tasks: Restart Running Task
o Tasks: Run Build Task Ctrl + Shift + B
B:! Tasks: Run Task
Locks Bun Toot Task
») File Edit Selection View Go Run Terminal Help C_Workspace - Visual Studio Code
@ EXPLORER Select a task to configure |
~ C_WORKSPACE Create tasks,json file from template
v .vscode €23 Grunt task detection is tumned off. Enable grunt task detection...
{} c_cpp_propertiesjson £33 Gulp task detection is turned off. Enable gulp task detection...
g_g 53 Jake task detection is tumned off. Enable jake task detection...
&
ao
») File Edit Selection View Go Run Terminal Help C_Workspace - Visual Studio Code
@ EXPLORER =2z Select a Task Template
v C_WORKSPACE MSBuild Executes the build target
Vv .vscode maven Executes common maven commands
{} c_cpp_propertiesjson .NET Core Executes .NET Core build command
g_Q Others Example to run an arbitrary external command

&




) File Edit Selection View Go

i\ EXPLORER
1

v C_WORKSPACE
v .vscode
{} c_cpp_properties.json
{} tasksjson

Run Terminal Help ® tasks.json - C_Workspace - Visual Studio Code

{} tasksjson ®

.wvscode > {} tasksjson > ...

d

"version”: "2.0.0",
stasksa=all

{

A
& A EINE AR

"group”: {
"kind": b o
"isDefault”: true

22

) File Edit Selection View Go Run Terminal Help
RUN AND DEBUG: RUN
which can be debugged or run.

Run and Debug

eI Debuglzl
| & ' 2

tasksjson - C_Workspace - Visual Studio Code

environment

C++ (GDB/LLDB) 3
C++ (Windows)

Chrome

Edge: Launch

Nodejs
Nodejs (legacy)
Install an extension for JSON with Comments...
pe - >
“command” :

“args": |[

Manage

Application Tools

& Downloads
<| Documents

& Pictures

@ OneDrive

& This PC

3 3D Objects Right to left Reading order
I Desktop
%) Documents

& Downloads
b Mu

Show Unicode control characters

Insert Unicode control character

Open IME

& Pictures T gdb
& Videos gdb-add-index

N (@) gdi
gdiffmk

=¥ Network nancat

Ad4items 1 item sel

) File Edit Selection View Go Run Terminal Help

launchjson - C_Workspace - Visual Studio Code

RU.. D (gdb)launch v ¢ - {}tas {} launchjson X
v VARIABLES vscode > {} launchjson >
f
“version": "6.2.0",
> “configurations™: [
2 {
args™: [T,
"stopAtEntry I:l
“cwd™: "${fi :
“environment”: [],
v WATCH “externalConsole": false,
“MIMode": "g
“miDebuggerPath
“setupCommands™: [
{
"description™
“text": enal
}
1
}
v CALL STACK 1
28 bl
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) File Edit Selection View

@ EXPLORER

v C_WORKSPACE

/O v .vscode

{} c_cpp_properties,json
z_p {} launchjson
{} tasksjson

S
555

Go Run Terminal Help

New Terminal
Split Terminal

Ctrl+Shift+ | 2
Ctrl+Shift+5

Run Task...
Run Build Task... Ctrl+Shift+B
Run Active File

Run Selected Text

Configure Tasks...
Configure Default Build Task...

C_Workspace - Visu|

@ EXPLORER

\ C_WORKSPACE
/O v .vscode

iﬁ {} launch.json
{} tasks,json

&

B

®

») File Edit Selection View Go Run Terminal Help

{} c_cpp_properties,json

"Q File Edit Selection View Go Run Terminal Help

| @ EXPLORER

v C_WORKSPACE

v .vscode

{} c_cpp_propertiesjson & Command Prompt C:\Windows\System32\cmd.exe

g_p {} launch.json
{} tasksjson

2

C_Workspace - Visual Studio Code

= ‘ Select your default terminal profile

PowerShell CAWindows\System32\WindowsPowerShell\v1.0\powershell.exe

| Cygwin Ci\cygwin64\bin\bash.exe —login

18} JavaScript Debug Terminal

Windows PowerShell C:\Windows\System32\WindowsPowerShell\v1.0\powershell.exe

C_Workspace - Visual Studio Code = o X
PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE +v A~ x
Cygwin (Default)
;uﬁg—(hen Chou@DESKTOP-52LMFG3 ~ PowerShell
Command Prompt
JavaScript Debug Terminal
Split... >
Configure Terminal Settings
4 | select Defaut Profie
]
profiles §83
contributed
detected 38
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Coding Environment
Linux (ex: Ubuntu 20.04)

e Please browse the web page
https://linuxize.com/post/how-to-install-gcc-on-ubuntu-20

-04/ and follow the instructions to install the gcc on your
computer

yungchen@yungchen-office:~$ gcc --version

gee (Ubunty 9.3.0-17ubuntul~20.04) 9.3.0

Copyright (C) 2019 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

yungchen@yungchen-office:~$ I
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