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cviceni - Jiri Klepl
mattermost: ulita/24257S: nprg041-cpp-klepl (inv na SIS nastence)

NPRGO041 Programovani v C++ - cviceni Jifi Klepl



Agenda

* OrganizacCni zalezitosti

 Nastroje na praciv C++
e Editor, kompilator, debugger
 Mattermost, Gitlab, ReCodex

* C++ programy
* Typicke typy, proménné
* Textovy vstup a vystup

* CMD argumenty
* Hello World

* Priklad: nasobilka

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl

I hate myself

Wow!
I hate this more




Organizace cviceni

 Pfiklady na cvi¢éenich — povinné, <1h ‘X
 Odevzdavani pres GitLab
e Zadavany, diskutovany na cvicenich
* Jejich vypracovani = dochazka (vCetné absenci)

 ReCodexové ukoly — dobrovolné, ale silné doporucené, <4h ‘X
e Zadavany online, 2-3 za cely rok; dobra pfiprava na zapoctovy test
« Zavérecny ReCodexovy ukol — povinny, ~4h ‘X
 Zadan v zime, deadline pred poslednim cvicenim, bonusovy feedback
« Zapoétovy test — na poslednim cviéeni (10. 1. 2025 - POVINNE)

* Na skolnim pocitacCi pres ReCodex, jen jeden opravny termin
* RozsSireni zaverecného ukolu
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Komunikace

* Cviceni jsou pro diskuze, kdykoliv se mUzZete na néco zeptat

 Mimo cviceni je nejlepsi psat pres Mattermost (tam jsem online nejvic)
* Pokud je problém s invitem nebo néco podobného, pak je nejlepsi Email
* Mattermost workspace: 2425Z2S

* Channel: nprg041-cpp-klepl
* Na zapoctoveé programy, bugy v ukolech, atd.: direct message na @jiriklepl

* Pokud jste dlouho zasekli na ukolu, piste
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Zapoctovy program (GitLab)

1. Navrh zadani do 20. 11. 2024

* Konkrétni napad programu/nastroje, Cim to je zajimave
* Nechceme néco, co jde nakddit za den nebo najit na internetu

2. Schvaleni zadani do 30. 11. 2024
* ,Specifikace®: co to bude délat, jak s tim bude uzivatel pracovat, ext. libky

3. Technologické demo do 12. 1. 2025
 Jde stahnout, zbuildit, spustit (bez dalSich kroku), véetné ext. libek

4. Odevzdani kompletniho reseni do 15. 5. 2025
* Program by mel fungovat alespon na Windows a Linuxu

5. Posledniopravy do 15. 6. 2025
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amereni cvicenli

* Ocekavané znalosti z pocitacovych systému a programovani 2
* Syntaxe C/C++, dekompozice programu, tridy
* Algoritmizace
* Visual Studio (popt. jiny editor, compiler a debugger)
* Cile
* Dukladna znalost jazyka: pokrocilé konstrukce, efektivita
* Knihovny
 Best practices: kvalita navrhu a kvalita kddu, cemu se vyvarovat, ladéni

* Multiplatformnost: Visual Studio na Windows, obecné CMake
* Moderni pouziti C++ (C++20/C++23)
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Zkouska

* Praktickou formou na skolnich pocitacich v laboratori

* Je zadana uloha proveérujici znalosti pouzivani jazyka a kvality kédu
* Odevzdavani do Recodexu (testy budou provérovat zakladni funkénost)

* Lze ztratit body za prohresky nerozpoznavany testem
e Skryté bugy: napf. memory leaky, corner-casy v algoritmu feseni, ...
» Kvalita: necitelnost kédu, vyrazna neefektivita fesSeni, chybné pouziti prvkt jazyka, ...

* Cela znamka vychazi prave ze zkousky
* Lze podstoupit az po zapoctovém testu

A4

 Zadna ustni cast proveérujici teorii



Mattermost, GitLab, ReCodex

* Invite na Mattermost je na nastence predmetu v SISu
* GitLab: https://gitlab.mff.cuni.cz/teaching/nprg041/2024-25/klepl

ReCodEx

@ﬂ« Jifi Klepl

ettings

MENU

@ Dashboard

MFF

SIS Integration

FAQ

UK SIS Integration

Your ReCodEx account is associated with SIS identity identifier "4784:

Create Groups Associated with UK SIS Courses
SIS courses you teach in particular semesters and which have mapping to Re

Please note that when a group is created from or bound to a SIS cc
allowed to join it.

Year and term: 2024-1
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Fakulta:
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Semestr:
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https://gitlab.mff.cuni.cz/teaching/nprg041/2024-25/klepl

GitLab

e Struktura
* finalhw < sem nahrat posledni ukol zadany na ReCodexu
 homeworks € sem nahravat ukoly z ReCodexu (kromé posledniho)
* labs €< sem nahravat ukoly ze cvi¢eni

» project € adresar na zapoctovy program
* Budou zde zdrojaky, knihovny, data, specifikace, dokumentace

 Co tam patri
e Zdrojaky (.cpp, .hpp)
* Projektové soubory (Visual Studio: .prj, .sln; makefile; CMake*)

e Co tam nepatri
* VVSe vygenerovaneé (.o/.obj soubory, .tmp, bin slozka, vygenerovany program, ...)
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GIT CLI cheatsheet

* Basic commands
* Clone(copy) remote repository: git clone https://url.com/repository.git
* Update changes (by coworkers) to the local repository: git pull

* Creating a new GIT commit:
* Register (stage) a changed file: git add path/file.cpp
* Wrap-up the commit: git commit-m "What the commit achieves (e.g., Add file.cpp)"

* Upload changes to the origin (the cloned one) remote repository : git push
* Upload to a specific remote repository: git push REPOSITORY [branch]

* Queue-up current state of the local repository: git status
* Create new branch: git branch new-branch
* switch branch: git checkout branch-name

* More useful commands: git commit --amend, git checkout —b new-
branch



https://url.com/repository.git

GIT na skolnich pocitacich

* Nenahravejte SSH kli¢e ze Skolnich pocitacu!

* VSichni studenti sdileji stejny profil ©rs e
Jwincred
* Nastavte jméno a email (pro prehlednost) S
* git configure user.name "Jiri Klepl" T
* git configure user.email "klepl@d3s.mff.cuni.cz" [Jatways use tis from now on
* Nepouzivejte flag --global ““ cenee

* Pouzivejte HTTPS verzi (kopirujte https link z gitlabu, ne ssh)
* Nepovolujte zadné credential managery

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl 11



Visual Studio IDE

e Staci Community verze

* Nainstalovat "Desktop Development with C++" 3 "CMake tools,,
* Ukazano na dalsim slidu

* Dobré alternativy (obé multiplatformni)
* Visual Studio Code
* To pouzivam ja
* Neni IDE, je potfeba nainstalovat compiler+CMake zvlast, spousta rozsifeni
* C/C++ Extension Pack (nebo clangd), CMake, CMake Tools

* ClLion
* Pouziva Clang compiler
* NejcastéjsiIDE na MacOS

NPRGO041 Programovani v C++ - cviceni Jifi Klepl
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Modifying — Visual Studio Community 2022 — 17.6.1

Workloads  Individual components  Language packs
JMEI Multi-plattorm App Ul development

Build Android, i05, Windows, and Mac apps from a single
codebase using C# with .NET MAUI

Desktop development with C++ [+
Build modem C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or M5Build.

Mobile development with C++
Build cross-platform applications for 105, Android or
Windows using C++.

Gaming (2)

Game development with Unity
Create 2D and 3D games with Unity, a powerful cross-
platform development emvironment.

Location
CAProgram Files\Microsoft Visual Studio\2022\Community

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl

Installation locations
HET .NEI desktop development
Y= Build WPF, Windows Forms, and console applications

using C#, Visual Basic, and F# with .NET and .NET Frame...

Universal Windows Platform development

Create applications for the Universal Windows Platform
with C#, VB, or optionally C++.

A Game development with C++
Use the full power of C++ to build professional games
powered by DirectX, Unreal, or Cocos2d.

Installation details

LT Wi W ¥ I~ Vol SULE W T AL ALY LA L

C++ ATL for latest v143 build tools (x86 ...
Windows 11 SDK (10.0.22000.0)

Security Issue Analysis

Just-In-Time debugger

C++ profiling tools

C++ CMake tools for Windows

Test Adapter for Boost.Test

Test Adapter for Google Test

Live Share

IntelliCode

C++ AddressSanitizer

vcpkg package manager

C++ MFC for latest v143 build tools (xB6...
C++ Modules for v143 build tools [x64/x8...
Windows 11 5DK (10.0.22621.0)

C++/CLl support for v143 build tools (Late...
C++ Clang tools for Windows (15,001 - x64...

JavaScnpt diagnostics

NEHEREERERER &

Remove out-of-support components




Konfigurace Projektu

Search Solution Explorer (Ctrl+;)

& Selution 'msve_project’ (2 of 2 projects)
4 & [%] mswc_project
[ o0 References
b @ External Dependencies
7 Header Files
5 [0 hello_functions.hpp
7 Resource Files
Clone a repository = Source Files
Get code from an online repository like GitHub or ) & hello_functions.cpp
Azure DevOps hello_main.cpp
I» &[] nasobilka
Open a project or solution

Open a local Visual Studic project or .sln file

n Eb Open a local folder

Mavigate and edit code within any folder

("]

Configuration:  Active(Debug) w~  Platform:  Active(x64) w Configuration Manag

4 Configuration Properties ~ General Properties
General Output Directory S(5clutionDins(Platform S (Configuration)’,
Create a new prDj ect Advanced Intermediate Directory §(ShortProjectMame)’\5(Platform)\S{Configuration]’,
Choose a project template with code scaffolding Debugging Target Mame S{Projecthame]
to get started e Configuration Type Application [.exe)
b GG+ Windows SDK Version 10.0 (latest installed version)
4 Linker Platform Toolset Visual Studio 2022 (v143)

G I
I =" ira C++ Language Standard ires from the Latest C++ Working Draft ([/std:c++late
npu

Manifest File

Nastaveni verze jazyka

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl EmbedddIDL Preview - Features from the Latest C++ Working Draft [/std:c++latest)

<inherit from narent or aroiect defanlta>

C Language Standard |Default {130 C++14 Standard)

|50 C++14 Standard (/stdic++14)
|50 C++17 Standard (fstdic++17)
IS0 C++20 Standard (/std:c++20)




Warningy pomahaji predchazet chybam

4 Configuration Properties
General
Advanced
Debugging
WC++ Directories
a4 CiC++
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
External Includes
Advanced
All Options
Command Line
Linker
Manifest Tool
XML Document Genera
Browse Information

Additional Include Directories
Additicnal #using Directories
Additional BMI Directories

Additional Module Dependencies
Additional Header Unit Dependencies

Scan Sources for Module Dependencies Mo

Translate Includes to Imports

Debug Information Format

Support Just My Code Debugging
Commen Language RunTime Support
Consume Windows Runtime Extension
Suppress Startup Banner

Warning Level

Treat Warnings As Errors

Warning Version

Diagnostics Format

50L checks

Multi-processor Compilation

Enable Address Sanitizer

Mo
Program Database for Edit And Continue (/Z1)
Yes (/IMC)

Yes (/nologo)
Level3 (/W3)

NPRGO041 Programovani v C++ - cviceni Jifi Klepl

Warning Level

Select how strict you want the compiler to beabout code errors. (/WU - /W4]

Turn Off All Warnings (/WD)
Levell (/W)
Level2 (W2)

Level3 (/W3)

Leveld (W)
Enable&llWarnings (/Wall)
=inherit from parent or project defaults>

Nastaveni Urovné warni

OK Cancel Apply
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Na co si davat pozor pri sestavovani

» C++ standard (vétSina compilatoru nedefaultuje na C++20 ani C++23)

* Nejlepsi tri compilery (pokud jde o pokryti C++ featur)
« MSVC 19.28+ (ovefrit v Developer PowerShell for VS: cl1 --version)

e Soucast Visual Studio 2022
* Kliknout project > Properties > C/C++ > Language > C++ Language Standard => /std:c++20

* Pozor na prepinac¢ Debug/Release (Debug verze muze byt OPRAVDU pomalejsi)

» GCC 13+ (ovérit: g++ --version)
* Nastaveni standardu (to samé clang): -std=c++20

* Clang
* Nastaveni warning levelu: /W4 (msvc) -Wall -Wextra (gcc, clang)

* Nastaveni optimalizaci (VS to reSi za nas; manualné /02 a -02)



CheatSheet pro nastaveni Visual Studia

Set the C++ language standard version.
» Right click project > Properties > C/C++ > Language > C++ Language Standard => /std:c++20 or latest.
» Equivalent of * -std=c++20" in GCC/Clang.

Add command line args to your debugged program.
» Right click project > Properties > Debugging > Command Arguments => " -t -v --some=cool .

Set up a warning level.
 Right click project > Properties > C/C++ > General > Warning Level => W4,
* (Somewhat) equivalent of "-Wall in GCC/Clang.

Add additional include directories.
* Right click project > Properties > C/C++ > General > Additional Include Directories => Add the desired dirs.
« Equivalent of "-I <some dir> in GCC/Clang.

Add additional directories where to look for libs for linking.
* Right click project > Properties > Linker > General > Additional Library Directories=> Add the desired libs.
» Equivalent of " -L /opt/libdir/ in GCC/Clang.

Add additional libraries to link with.
 Right click project > Properties > Linker > Input > Additional Dependencies => e.g. somelib.lib.
« Equivalent of " -1 somelib” in GCC/Clang.



Clone a repository (ne na skolnich pocitacich)

Add a project access token

) Token name
Clone a repository

‘ Token name

For example, the application using the token or the purpog

Enter a Git repository URL
Expiration date

‘ YYYY-MM-DD = |

A/ klepl/klepl).git
Select a role
—_— Code

Efsourcelklepl)

Build

. . Secure
(2 Your new project access token wrlte_reposltury

Grants read and write access (pull and push) tof Deploy
; - (] ai_features
e e Grants access to GitLab Duo related APl endpo Operate

Monitor

23 - Analyze

https://gitlab.mff.cuni.cz/

Token Password S‘etﬁngs

General

....I..O.........I.....I.4 |nteg l
Sign in

Webhooks

- AP Access tokens
NPRGO041 Programovani v C++ - cviceni Jifi Klepl



Sestaveni programu (build) a cteni outputu

Release konfigurace (optimalizuje kod)

Program (s chybou) e - x - P Local Windows Debugger ~ [>

Spusténi sestaveni (buildéni)
L Build Debug Test Analyze Tools Extensions Window

< e.what() =< std::endl; 4 Build Solution Ctrl+Shift+B

=< "Unknown exception." =< std::endl;

Error

ror C2448: 'initializing': cannot conwvert from 'const char [6]' to 'int®
leplj-nprgédl
There 1is no c which this conv
ne building project "msvec_project.wvcx
1xqensratine code

Error List Developer PowerShell Developer PowerShell Developer Powershell 7 Qutput = Find Symbol Results

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl 19



Debugger

Spusténi Debug konfigurace (F5)

[%] msvc_project

- - - Debug - x64 - P Local Windows Debugger -
clude "hello_function

clude <stdex cepc~>

main(

ir '_'51' ¥

] —
;ay_hellu{::l: Break p0|nt

Zastaveny program
;atch ( std: :exception & e) t

5 v try {
1 e
std: :cout =< e.what() =< std::endl; say_hello();

<< "Unknown exception." << std::endl;

return 8;

Pauza, stop, restart | Krokovani

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl 20



Priklad: nasob

Create a new project

Recent project templates

Em Console App

&1 Empty

Search for templates (Alt+5)

Windows All project types

Empty Project

Start from scratch with C++ for Windows. Provides no starting files.
C++ Windows Console

Console App

Run in a Windows terminal. Prints "Hello World" by default.
Ce+ Windows Console

CMake Project

Build modern, cross-platform C++ apps that don't depend on .sln ol

C++ Windows Linux Console

Windows Desktop Wizard
Create your own Wi ws app using a wizard.

C++ Windows Desktop Console Library

Windows Desktop Application

A project for an application with a graphical user interface that runs

C++ Windows Desktop

ni Dynarnic-Link Library (DLL)
s ! Build a .dll that can be shared between multiple running Windows aj

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl

Console App C Windows

Project name
nasobilka
Location
Users\Jirka\sourcehkleplj-nprg041ilabsh
Solution
Create new solution

Solution name

Console

¥ | Place solution and project in the same directo

Project will be created in sershJirkatsourcelkleplj-nprgl

Cesta: REPOZITAR/labs

Yabs\nasobilka

Projekt spolecné se solutionem

21



Hello World

#tinclude <iostream>

int main(int argc, char* argv[]) {
// argv[@] is the program name
// argv[1l] (optional) is name of the person
if (argc == 2) { // one argument
std::cout << "Hello, " << argv[1l] << "!" << std::endl;
} else { // no arguments
std::cout << "Hello, World!" << std::endl;
}

return 0; // success

NPRGO041 Programovani v C++ - cviceni Jifi Klepl



Hello World

Pocet argumentl + 1

#include <iostream>
{prg. name, arg1, arg2, ...}

int main(int argc, char* argv[]) { ) )
// argv[@] is the program name
// argv[1l] (optional) is name of the person
if (argc == 2) { // one argument
std::cout << "Hello, " << argv[1l] << "!" << std::endl;
} else { // no arguments

std::cout << "Hello, World!" << std::endl;

}
return 0; success
} s 1 Vlystup do stdout

NPRGO041 Programovani v C++ - cviceni Jifi Klepl



Hello World

Pocet argumentl + 1

#include <iostream>
{prg. name, arg1, arg2, ...}

int main(int argc, char* argv[]) { ) )
// argv[@] is the program name
// argv[1l] (optional) is name of the person
if (argc == 2) { // one argument
std::cout << "Hello, " << argv[1l] << "!" << std::endl;
} else { // no arguments

std::cout << "Hello, World!" << std::endl;

}
return 0; success
} s 1 Vlystup do stdout

std::cout << std::format("Hello, {:20}!", argv[l]) << std::endl;

Vytisknout nazev ve sloupci o 20 znacich
Vytvofri string s formatovanym textem

NPRGO041 Programovani v C++ - cviceni Jifi Klepl




myprog -n -w a.txt b.txt

1

1

Funkce main

argv

* Volana pri startu programu, nikdy jindy N

* Vraci integer
* @ znaci uspéch !
* Pokud ma argumenty, tak jsou nasledujici:
e int argc - pocet cmd argumentu (véetné nazvu programu)

e char *argv|[] - null-terminated pole pointert
na jednotlivé cmd argumenty
 argv[0] je nazev programu
» Argumenty reprezentovany C-stringy (pole bajtl zakonceny 0)

|

\

\0

aj .

\0

\0




Priklad: nasobilka - zadani

./nasobilka 7
(kostra programu je na strance cviceni) 1%7= 7
. : v - o] 2*7 =14
1. Vypiste nasobilku vsech Cisel zcmd parametru| .
* \lystup podle ukazky lo * 7 =76
* VVSechny Cisla hezky ve sloupcich
2. Rozéf‘r'enf: parametry int main(int argc, char* argv[]) {
// Pohodlnéjsi zpracovani argument(:
° Uréujirozsah néSObilky: // args = {argv[1l], argv[2], ..., argv[argc-1]}
std::vector<std::string> args(argv + 1, argv + argc);
e -fN < from (default: N = 1) int from = 1;
DN — int to = 10;
* -tN < to (default: N =10) }r} TOgO: podpora ~-f FROM  a -t TO'

* Vlibovolném poradi, ale vzdy pred Cisly
for (size t i = 0; i < args.size(); i++) {

3. Udél_at t\ﬂ'du MulTable int number = std::stoi(args[i]);

print mul table(number, from, to);
* Na dalsim slidu je jeji nacrt , }

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl 27



MulTable

class MulTable {

public:
MulTable() {}
MulTable(int f, int t)

void print(int n);
private:

int from_ = 1;

int to_ = 10;
}s

void MulTable::print(int n) {
// TODO

}

: from_(f), to_(t) {}

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl
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MulTable

class MulTable {
public:

Defaultni konstruktor
MulTable() {}

MulTable(int f, int t) : from (f), to (t) {}

void print(int n);
private:
int from_ = 1;

int to_ = 10;
}s Defaultni hodnoty datovych polozek

void MulTable::print(int n) {
// TODO

Inicializace datovych polozek

(slozita) metoda napsana mimo definici tfidy

NPRGO041 Programovani v C++ - cviceni Jifi Klepl 29



MulTable

clas§ MulTable { Defaultni konstruktor
public:
MulTable() {}

MulTable(int f, int t) : from (f), to (t) {}

VétSinou v .hpp souboru g void print(int n);
private:
int from_ = 1;

int to_ = 10;
}s Defaultni hodnoty datovych polozek

void MulTable::print(int n) {

VétSinou v .cpp souboru | // TODO

Inicializace datovych polozek

1

(slozita) metoda napsana mimo definici tfidy

NPRGO041 Programovani v C++ - cviceni Jifi Klepl 30



Useful nastroje a zdroje informaci

» C++reference: https://en.cppreference.com/w/
e Standard C++ prevypraveny pro programatory

* Clang nastroje
e https://clang.llvm.org/extra/clang-tidy/

 cmake-format: automatické formatovani zdrojového kdédu
* clang-tidy: linter pro C++, oznacCuje ne uplne jasne chyby

* CMake build systém

* https://cmake.org/
* Budeme pouzivat na zapoctové programy

* vcpkg
 Manager dependenci pro C++ (multiplatformni)
« MUzZete pouzivat v zadpoctovych programech

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl
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