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Vyznam tejto prednasky

* predstavenie tém, ktoré uizko suvisia s
programovanim a v buducnosti ich budete pouzivat

* za 100 minut sa nenaucite nastroje dokonale ovladat,
ale budete ich poznat a vediet, kam sa pozriet pre viac
informacii
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Programovacie prostredie

* Jazyk

- prva cast orientovana na C, zvysok aplikovatelny na
Iubovolny jazyk

* Systém
- orientovaneé na UNIX

- Windows 10 obsahuje Linux subsystem, UNIX prostredie
sa da tiez ziskat cez projekty MSYS2, Cygwin a MinGW


https://docs.microsoft.com/en-us/windows/wsl/install-win10
https://www.msys2.org/
https://www.cygwin.com/
http://www.mingw.org/

cast prva
modularizacia
kodu



Motivacia

* na mal{ projekt sta&i jeden *.c stbor

* privacsich projektoch by to bolo neprehladné



Riesenie
* Rozdelit kod projektu do logickgch celkov - modulov

* Funkcie, ktoré spolu stvisia budd v jednom zdrojovom

sUbore

e Ako zavolat funkciu z iného saboru?



Princip modularizacie |

 Kéd modulu pripravi jeho implementéator (*.c)

* Uzivatelov jeho kédu zaujima, ¢o funkcia robi, aké mé
vstupy (argumenty) a aké ma v{stupy (ndvratovd
hodnota) - teda rozhranie - to je definované v
hlavigkovom stbore (*.h)

— UzZivatelia nepotrebuji vediet ako je funkcia
implementovand



Hlavickové stbory

* Implementécie funkcii v *.c stbore
* Deklaracie funkcii (prototypy) v *.h sabore

* Pre zavolanie funkcii z iného sGboru ich najprv deklarujem
direktivou #include

- Preprocesor na miesto finclude vioZi obsah
odkazovaného sGboru



/ahrnutie sGborov

* #include <stdio.h>
— hlada hlavickov( sGbor v systémov(ch priecinkoch
* H#include "todo.h"

- hl'ada hlavickov stbor v aktualnom priecinku

blizsie vysvetlenie v manuali GCC


https://gcc.gnu.org/onlinedocs/cpp/Include-Syntax.html

Kompilacia
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Princip modularizacie |l

* Nie v8etky funkcie z *. ¢ slborov je nutné prepisat’ do

hlavi¢kov(ch stborov

* V hlavickovgch stboroch st deklarované funkcie, ktoré umoznuje

autor modulu volat (verejné funkcie)

* Interné funkcie pre potreby modulu sa nedeklaruji v hlavickovgch
siboroch - uzitocné je oznadit' ich kfG¢ovgm slovom static

- také funkcie nie je moZné volat z in{ch siborov (sG privatne)



Ukazkov( projekt

* V prezentdcii budeme pracovat s malgm programom na
spravu todo zoznamov

* Zdrojov{ kdd je dostupn( na
github.com/Programator2/ctodo


https://github.com/Programator2/ctodo

Vyuzitie modularizécie v ctodo

date.c  prdca s datumami

file.c  prdca so sbormi

list.c  podpora zretazen{ch zoznamov

main.c  obsahuje hlavna (main) funkciu

todo.c  manupuléacia s todo zoznamami

tui.c textové uzivatel'ské rozhranie

kazd{ .c sibor ma svoj hlavickov( stbor, v ktorom definuje svoje rozhranie pre iné zdrojové

stbory

do hlavickov{ch sGborov neuvadzame funkcie pre interné pouzitie v module



Verejné vs. privatne funkcie

=S| file.c praca so sibormi

FILE* open_todo_file(void); ) funkcie uzitocné pre iné

> moduly, t.j. verejné funkcie sd
char* read_line(FILE* file);

_J  uvedené v hlavickovom stbore

static char* _check_buffer(void);

Interna funkcia pouzivané iba vo file.c. Nechceme, aby k nej mali iné
moduly pristup - kl'Gcové slovo static. Taktiez vid'. podtrznik na zaciatku
- dohoda pre oznacovanie intern{ch funkeii.



Kompilacia

« gcc -Wall -Wextra date.c file.c list.c main.c todo.c
tui.c -o todo

» Co ked’ bude v projekte ovela viac stiborov?

- Je nepraktické vsetky pisat do prikazového riadku



cast druha

zostavovanie
programov



Motivacia
* Kompilacia velkgch projektov trva dlho

* Programator ¢asto upravuje len niekolko sGborov - staci

skompilovat iba tie

* Chceme jednoduchl kompiléciu jedngm prikazom bez

vypisovania vSetkgch stborov



Riesenie
* zostavit iba sGbory, ktoré boli zmenené

Ve 9 ” ”
* pouzit zostavovaci system



Pouzitie make

* Makefile - stbor, v ktorom sl popisané zavislosti medzi
sGbormi a prikazy na ich kompilaciu

* po aktualizacii sGborov staci spustit’ prikaz make a

kompilacia bude vykonand automaticky podla stavu
stborov



Struktara Makefile

» Makefile pozostdva z pravidiel vo formate:

TARGET ... : PREREQUISITES ...
RECIPE

* Target - nézov siiboru generovan( programom (napr. spustitel'né
alebo objektové sibory alebo n&zov akcie)

* Prerequisite - sibory alebo akcie, od ktorgch pravidlo zavisi

* Recipe - zoznam prikazov, ktoré make vykond



Jednoduch( Makefile

todo: date.o file.o list.o main.o todo.o tui.o
gcc -Wall -Wextra date.o file.o list.o main.o \
todo.o tui.o -0 todo

Co ked’ aktualizujeme hlavigkov{ stibor?



Pokrocilejsi Makefile

todo: date.o file.o list.o main.o todo.o tui.o
gcc -Wall -Wextra date.o file.o list.o main.o \

todo.o tui.o -o todo

date.o: date.c

file.o: file.c

list.o: list.c todo.h

main.o: main.c todo.h tui.h

todo.o: todo.c date.h file.h list.h todo.h

tui.o: tui.c file.h todo.h



Makefile s premenngmi

¢ = gec
CFLAGS = -Wall -Wextra prepinace pre kompilator
0BJ = date.o file.o list.o main.o todo.o tui.o R Zy eTiN I iR e oo el

todo: $(0BJ)
$(cc) $(cFLAGS) $(0BJ) -o todo

date.o: date.c

file.o: file.c

list.o: list.c todo.h

list.o: list.c todo.h

main.o: main.c todo.h tui.h

todo.o: todo.c date.h file.h list.h todo.h
tui.o: tui.c file.h todo.h



Pravidlo clean

zmaze vSetky objektové stbory:

.PHONY: clean
clean:
rm todo $(0BJ)



make

* vyuzitie make nie je limitované len na C programy

* vyuzitelné na automatickd aktualizdciu stiborov, ak boli
iné sibory zmenené

make manual

iné zostavovacie nastroje


https://www.gnu.org/software/make/manual/html_node/index.html
https://en.wikipedia.org/wiki/List_of_build_automation_software

cast tretia

sprava verzii



Motivacia
* do projektu chcete pridat nova funkciu, ¢o bude

vyzadovat’ prepisanie velkého mnozstva kddu

* po Gprave kddu a ulozeni potrebujete zistit', ako kod

vyzeral pred vasou Gpravou

- Ako to zistite?



Nesprdvne riesenie

* vytvorite zélohu todo_old.c
* pri d'alsej Gprave todo_old_2.c
— neudrzuje histériu - ktorg je novsi?

- neprehladng obsah priecinka so zdrojakmi



Riesenie
* systém na spravu verzii

* ukladéa histériu projektu - je moZné pozriet/vratit sa do
predchadzajlcej verzie

* udrzuje viac verzii projektu sicasne

* umoznuje timova spoluprdcu



Systémy na sprdvu verzii
. Git
* Mercurial

 Subversion


https://git-scm.com/
https://www.mercurial-scm.org/
https://subversion.apache.org/

Git
* v sUcasnosti najpouzivanejsi VCS

* vytvoren( z nddze Linusom Torvaldsom v roku 2005 na
spravu kédu Linuxu

* Vyuziva ho 87% vgvojarov ako hlavng VCS nastroj*,

Microsoft v nom ma cell Windows infrastruktdru

* Online repozitare: GitHub, GitLab, SourceForge

* 2018 StackOverflow developer survey


https://insights.stackoverflow.com/survey/2018/

Preco git?

* distribuovang systém - kazd{ vgvojar ma vlastna kopiu

repozitara

— nie je potrebné online pripojenie k hlavnému repozitaru
=moznd prdca offline

* Online repozitare: GitHub, GitLab, SourceForge


https://github.com/
https://gitlab.com/explore
https://sourceforge.net/directory

Instalacia gitu
* Windows:
- Git for Windows
* Linux
— dostupné v repozitari vasej distriblcie
* Mac

- Git for Mac


https://git-scm.com/download/win
https://git-scm.com/download/linux
https://git-scm.com/download/mac

Zakladna konfiguracia gitu

$ git config --global user.name "Adam Novak"

$ git config --global user.email adam.novakgstuba.sk



Zdkladna terminoldgia gitu

* commit - snimok stavu zdrojov{ch kddov - obsahuje
casovl peciatku, meno autora a kratky popis zmien, ktoré

boli v snimku vykonané

* vetva - zrefazen( zoznam commitov, ktor{ uréuje historiu

zmien v projekte



Tri priestory gitu

: Staging area Commit
Working tree :
(Index] history
Aktudlny stav Casti stiborov, Uchovava vsetky
priecinka, v ktoré s@ zmeny v projekte
ktorom s( pripravené na
zdrojové slbory uloZenie do

historie



Zaklady pouzivania gitu

Emmm -y

skontrolujem
; X
zmenach g1t commli gl 1 dpravy

L git add file.c A

oznacim dpravy, ktoré chcem

Upravg potvrdim

kratkou spravou o

viloZit’ do repozitara



Zakladné prikazy gitu

* git init - vytvori nov{ repozitar

» git diff - zobrazi rozdiely medzi aktudlnym priec¢inkom a
indexom

» git add . - pridd vsetky sGbory do indexu
» git add todo.c todo.h - pridd dané sibory do indexu

« git commit - uloZi Gpravy v indexe do histérie



Prezeranie historie

« git log - zobrazi histériu (spravy ku kazdému commitu)

* git log -p - zobrazi zmeny sGborov v kazdom commite



Vetvenie

» git branch - zobrazi existujlce vetvy
» git branch dev - vytvori nova vetvu dev

» git checkout dev - prepne pracovn( priec¢inok na vetvu
dev



Spdjanie vetiev

« Uloha: chcem presunit zmeny z vetvy dev do vetvy master

- git checkout master

- git merge dev

« Uloha: z fubovolnej vetvy chcem aplikovat len jeden commit do vetvy
master

- git checkout master

- git cherry-pick commit-hash



Spolupréca

* git je distribuovang systém - kazd{ v{vojar ma vlastna
kdpiu repozitara

shared
repository

developer developer developer

image source


https://git-scm.com/book/en/v2/Distributed-Git-Distributed-Workflows

Spolupraca

* Pridanie vzdialenej vetvy

- git remote add origin http://github.com/name/repo
 Prdca so vzdialenou vetvou
- git push origin - vlozZit svoju pracu do vzdialenej vetvy

- git pull origin - prevziat zmeny zo vzdialenej vetvy



Viac informacii o gite

* instalacia gitu obsahuje skveld dokumentaciu
- Windows: 6it\mingw64\share\doc\git-doc\index.html
— Linux: man git
~- Internet: https://git.github.io/htmldocs/git.html

* Odporiacam sekcie gittutorial a giteveryday


https://git.github.io/htmldocs/git.html

cast stvrta

dokumentacia



Motivacia
* dokumentdcia je achillovou pdtou kazdého softvérového
projektu

* Programatorom sa nechce pisat’ samostatni
dokumentéaciu. Ak existuje a urobia zmenu v kode,
neaktualizujd dokumentaciu.



Riesenie
* pisat’ dokumentaciu priamo do kodu

* automatizovan( nastroj dokumentéaciu z kddu extrahuje a
vytvori on-line dokumentéciu prezeratelnd vo webovom
prehliadaci obsahujicu vsetky previazané komponenty



Doxygen

* sStandardn{ néastroj pre dokumentaciu C++

* podporuje C, Objective-C, C#, PHP, Java, Python a d'alsie
jazyky



Ako dokumentovat kod

* Doxygen podporuje viac verzii dokumentaén{ch

komentdarov:

/**
* ... text ...

*/

/1]
/1]
/]

/]
... text ... [['... text ...

/]!

[*!
* ... text ...

*/

J:

... text ...

*/

/********************************************//**

* ... text

***********************************************/




Ako dokumentovat kod

* Pre jazyk C sa dokumentacia obvykle pise do
hlavickov{ch stborov



Dokumentacia funkcie

/**

gbrief Example showing how to document a function with Doxygen.

of the function, like @p paraml or @gp param2. A word of code can also be
inserted like dlc this which is equivalent to <tt>this</tt> and can be useful

*

*

* Description of what the function does. This part may refer to the parameters
*

*

* to say that the function returns a @c void or an dc int.

* @param param1 Description of the first parameter of the function.

* @param param2 The second one, which follows gp paraml.

* @return Describe what the function returns.

* @Usee Box_The_Second_Function

* @note Something to note.

* @warning Warning.

*/

BOXEXPORT BoxStruct *

Box_The_Function_Name (BoxParamTypel1 param1, BoxParamType2 param2 /*, ...*/);

source


http://fnch.users.sourceforge.net/doxygen_c.html

Dokumentacia struktary

/**
* gbrief Kratky popis struktury.

*

* Detailny popis struktury.
*
/
typedef struct BoxStruct_struct {
int a;  /[**< Dokumentacia clena BoxStructita. */
int b;  [**< Dokumentacia clena BoxStructib. */
double ¢; [**< Etc. */
} BoxStruct;

source


http://fnch.users.sourceforge.net/doxygen_c.html

Generovanie dokumentécie

* doxywizard - najpohodInejsie



= Doxygen GUI frontend +

File Settings Help

Step 1: Specify the working directory from which doxygen will run

| C:'\Users\Roderik\Documents\SourcesiC420 19 ctodo Select...

Step 2: Configure doxygen using the Wizard and/or Expert tab, then switch to the Run tab to generate the documentation

Wizard Expert Run

Topics Provide some information about the project you are documenting
Project
Mode Project name: | ctodo |
Output
Diagrams Project synopsis: |.ﬁ.pplicaﬁnn for making toda lists using the todo. twt format |

Project version or id: | |

Project logo: Select... Mo Project logo selected.

Spedfy the directory to scan for source code

Source code directory: fanderik‘n,Dncuments‘nSnurces‘n,C‘n,lD1‘3‘1,1:133::.1::: | Select. ..

[] 5can recursively

Specify the directory where doxyaen should put the generated documentation

Destination directory: thcuments‘nEnurces‘n,C‘n,zDlgkmdn‘gen_dnc | Select...

Previous Mext




= Doxygen GUI frontend +

File Settings Help

Step 1: Specify the working directory from which doxygen will run
| C:'\Users\Roderik\Documents\SourcesiC420 19 ctodo Select...

Step 2: Configure doxygen using the Wizard and/or Expert tab, then switch to the Run tab to generate the documentation

Wizard Expert Run

Topics
. Select the desired extraction mode:
Project
Mode (") Documented entities only
Output @ Al Entities
Diagrams

] 1ndude crossreferenced source code in the output

Select programming language to optimize the results for
() Optimize for C++ output

() Optimize for C++/CLI output

O Optimize for Java or C# output

(®) Optimize for C or PHP output

(") Optimize for Fortran output

() Optimize for VHOL output

Previous Mext




= Doxygen GUI frontend +

File Settings Help

Step 1: Specify the working directory from which doxygen will run
| C:'\Users\Roderik\Documents\SourcesiC420 19 ctodo Select...

Step 2: Configure doxygen using the Wizard and/or Expert tab, then switch to the Run tab to generate the documentation
Wizard Expert Run

Topics
Project Select the output format(s) to generate
Mode HTML
Output () plain HTML
Diagrams

(®) with navigation panel
(") prepare for compressed HTML {.chm)
With search function

Change colar...

[ LaTex

as intermediate format for hyperlinked POF
as intermediate format for PDF

as intermediate format for PostScoript

[] Man pages
[] rich Text Format (RTF)

[] %ML

Previous Mext




= Doxygen GUI frontend +

File Settings Help

Step 1: Specify the working directory from which doxygen will run

Select...

Step 2: Configure doxygen using the Wizard and/or Expert tab, then switch to the Run tab to generate the documentation

Wizard Expert Run

Topics
Project
Mode
Output
Diagrams

Diagrams to generate

(") Mo diagrams
(®) Use built-in dass diagram generator
(") Use dot tool from the GraphViz package
Dot graphs to generate
Class diagrams
Collaboration diagrams
Overall Class hierarchy
Indude dependency graphs
Induded by dependency araphs
Call araphs
Called by graphs

Previous Mext




gen GUI frontend +

File Settings Help

Step 1: Specify the working directory from which doxygen will run
| C:'\Users\Roderik\Documents\SourcesiC420 19 ctodo Select...

Step 2: Configure doxygen using the Wizard and/or Expert tab, then switch to the Run tab to generate the documentation

Wizard Expert Run

Stop doxyagen | Status: running Show configuration Save log...

Qutput produced by doxygen

o I e

Determining the scope of groups. ..
Sorting lists. ..

Freeing entry tree

Determining which enums are documented
Computing member relations. ..

Building full member lists recursiwvely. ..
2dding members to member groups.
Computing member references. ..

Inheriting documentation. ..

GFenerating disk names. ..

bdding source references.._.

2dding xrefitems. ..

Sorting member lists. ..

Computing dependencies between directories. ..
GFenerating citations page. ..

Counting data structures. ..

Resolving user defined references...
Finding anchors and sections in the documentatiomn. ..
Transferring function references. ..
Combining using relations. ..

bdding members to index pages. ..
GFenerating style sheet...

GFenerating search indices. ..

Show HTML output




Ponuka [ ctodo: todo_item Struct R X +

s | filey///C:/Users/Roderik/Documents/Sources/C/2019/ctodo/gen_doc/htmil/structio

ctodo

Application for making todo lists using the todo.txt format

Main Page | Data Structures = | Files = | Q- Search )

clodo Data Fields

todo_item Struct Reference

Data Structures

Data Structures

Structure representing a todo item. More...

Data Structure Index
Data Fields #include <todo.h>

Files

Data Fields

struct todo_item *» prev

struct todo_item * next
bool done
char priority
structtm completion_tm
struct tm creation_tm

char * description

W

todo_item }, Generated by (0 (OPAVAON S 1815




Iné dokumentacné nastroje

* Doxygen podporuje 12 programovacich jazykov, existuja ale
aj iné projekty:

- Ci#: XML Documentation Comments
- Java: Javadoc
- Python: Sphinx

— Porovnanie dokumentacngch ndstrojov


https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/xmldoc/xml-documentation-comments
https://www.oracle.com/technetwork/java/javase/tech/index-137868.html
http://www.sphinx-doc.org/en/master/
https://en.wikipedia.org/wiki/Comparison_of_documentation_generators

cast piata

testovanie



Motivacia

* testovanie aplikacie - skdsanie vsetkgch mozn{ch vstupov
a sledovanie, ¢i na ne aplikacia spravne reaguje

* mald aplikécia - ruéné testovanie

* velka aplikacia - ru¢né testovanie by bolo zdlhavé



Druhy testov

* Unit test - testuje najmensie jednotky kédu (obvykle
funkcie)

* Integration test - testuje vacsie celky (previazanie
komponentov aplikacie)

» Dalej sa budeme venovat’ unit testom



Testovact framework

* Jazyk C nema testovaci framework, preto je nutné pouzit
nejak{ externy

* Unity

- jednoduch( unit testing framework (1 .c¢ sibora 3 .h
sGbory]

— nem{lit si s rovnomenngm game enginom


https://github.com/ThrowTheSwitch/Unity

Test v Unity

* testy sa .c sdbory

* Standardne sa pise jeden test pre jeden modul

* test obsahuje:
- include unity.h a hlavickového siboru modulu, ktor§ testujeme
— definicie funkcii setUp() a tearDown()
- testovacie funkcie

~ funkciu main()



Test v Unity - detaily

funkcia setUp() bude spustend pred testovanim

funkcia tearDown() bude spustend po testovani

testovacie funkcie podla dohody zac¢inaja test_ alebo spec_

funkcia main() obsahuije:
— volanie makra UNITY_BEGIN()
- volanie testov pomocou makra RUN_TEST(test_function_A)

— vrati hodnotu, ktora vrati makro UNITY_END()



Biolerplate testu v Unity

#include "unity.h"
f#include "file_to_test.h"

void setUp(void) {
/| set stuff up here
}

void tearDown(void) {
/| clean stuff up here
}

void test_function_should_doBlahAndBlah(void) {
[[test stuff
}

void test_function_should_doAlsoDoBlah(void) {
[[more test stuff
}

int main(void) {
UNITY_BEGIN () ;
RUN_TEST (test_function_should_doBlahAndBlah);
RUN_TEST (test_function_should_doAlsoDoBlah);
return UNITY_END();



Struktiira testovacej funkcie

Pri testovani chceme overit, ¢i sa v{stup funkcie zhoduje s
nasim predpokladom.

* Vyuzivaja sa na to TEST_ASSERT makréa

TEST_ASSERT_TRUE(condition) - test prejde, ak ma condition nenulovi
hodnotu

TEST_ASSERT_EQUAL(exp, act) - hodnota act musi byt rovné hodnote exp
TEST_ASSERT_EQUAL_STR(exp, act) - retazec act musi byt zhodn( s

refazcom exp



Ukazka testovacej funkcie

void test_date(void) {
struct tm standard = {.tm_year=2019-1900, .tm_mon=4, .tm_mday=1,};
struct tm trial = {0};

char* buffer = "2019-04-01";

TEST_ASSERT_TRUE (read_date(buffer, &trial));
TEST_ASSERT_EQUAL_MEMORY (&standard, &trial, sizeof(struct tm));

}



Bonus: make pravidlo pre testy

TEST_DEP = tests/unity.o tests/unity.h
tests/test_date.o: date.o
test: tests/test_date.o $(TEST_DEP)

$(CC) $(CFLAGS) tests/test_date.o tests/unity.o date.o -o \
test_date.exe



V(gstup

V{stupom Unity s spustitel'né sGbory pre kazd{ test. Po ich spusteni sa podl'a
Uspesnosti testu zobrazi v{stup:

tests/test_date.c:22:test_date:PASS

_______________________ Uspedng test

1 Tests @ Failures @ Ignored
OK

tests/test_date.c:17:test_date:FAIL: Memory Mismatch. Byte 12 Expected 0x81 Was 0x82

Zlyhanie testu

1 Tests 1 Failures @ Ignored
FAIL



Iné testovacie nastroje

* Vel'kd cast testovacich frameworkov dodrzuje struktaru
xUnit

e C#: MSTest
e Java: JUnit
* Python: unittest (sG¢ast standardnej kniZnice)

e Zoznam testovacich frameworkov


https://en.wikipedia.org/wiki/XUnit
https://docs.microsoft.com/en-us/dotnet/core/testing/unit-testing-with-mstest
https://junit.org/junit5/
https://docs.python.org/3/library/unittest.html
https://en.wikipedia.org/wiki/List_of_unit_testing_frameworks

cast Siesta

analyza pamate



Motivacia

V C sa o spravu pamdte stard programator

C nekontroluje pristupy k poliam (méZeme prepisat hodnoty za hranicami pola

- Spodsobi to nedefinované spravanie - program méze spadndt alebo
pokracovat s porusenou pamadtou

Ak dynamicky alokujeme pamat a stratime na nu smernik bez zavolania funkcie

free, uz sa k tej pamati nikdy nedostaneme

— Ak sa nieco také deje v cykle = pamatovy anik. Program postupne vycerpa
vSetky zdroje systému.

Ako overit, ¢i program spravne manipuluje s pamdtou?



Riesenie
* Valgrind

— kontroluje pristupy do pamate, alokécie, dealokéacie
pamadte a pamatové Gniky

* Instalécia
— v repozitari vasej distriblcie

— webové stranky projektu


http://valgrind.org/
http://valgrind.org/

Pouzitie

valgrind testovany_program argumenty ..

Pre hfadanie pamdtov(ch Gnikov pouzite prepinac

--leak-check=yes



U kél 2 kOVQ Vg Stu p I e Zapis mimo pola

Vo funkcii parse-todo_item() vyvolajme zdmerni chybu na
riadku 62:

description_length = strlen(buffer+position);
todo—>description = (char*) malloc((description_length+1)*sizeof(char));
if (todo—>description = NULL)

return -ENOMEM;
memcpy (todo—>description, buffer+position, description_length-1);
todo—>description[positiontdescription_length-1] = '\0';



U kél i kOVQ Vg Stu p I e Zapis mimo pola

=3418=
=3418=
=3418=
==3418=
=3418=
=3418=
=3418=
==3418=
=3418=
=3418=
=3418=
==3418=
=3418=
=3418=

Memcheck, a memory error detector

Copyright (C) 2002-2017, and GNU GPL'd, by Julian Seward et al.
Using Valgrind-3.13.0 and LibVEX; rerun with -h for copyright info
Command: ./todo

Invalid write of size 1
at 0x1091B5: parse_todo_item (todo.c:62)
by @x1092EF: load_todo_items (todo.c:107)
by @x108F4C: main (main.c:10)
Address 0x522e49b is 2 bytes after a block of size 25 alloc'd
at @x4C2FBOF: malloc (in /usr/lib/valgrind/vgpreload_memcheck-amd64-1inux.so)
by 8x109146: parse_todo_item (todo.c:58)
by @x1092EF: load_todo_items (todo.c:107)
by @x108F4C: main (main.c:10)



P -’ ’
U kCI ZkOVU VU StU p I I e Pamdtovy anik
Program s evidentngm pamdatovgm Gnikom:
#include <stdlib.h>

int main(void) {
int i =0;
char* buffer;

while (i < 10) {
buffer = (char*) malloc(16);

i++;

}

return 0;



U ké ikng Vg StU p I I e Pamdtovy anik

==3455== HEAP SUMMARY:

==3455= in use at exit: 160 bytes in 10 blocks

==3455== total heap usage: 10 allocs, @ frees, 160 bytes allocated
==3455=—=

==3455== 160 bytes in 10 blocks are definitely lost in loss record 1 of 1

==3455== at Ox4C2FBOF: malloc (in /usr/lib/valgrind/vgpreload_memcheck-amd64-1inux.so)
==3455= by 0x108664: main (in /home/0s2018/Documents/ctodo/todo1)

==3455=

==3455= LEAK SUMMARY:

==3455= definitely lost: 160 bytes in 10 blocks

==3455= indirectly lost: @ bytes in @ blocks

==3455= possibly lost: @ bytes in @ blocks

==3455=—= still reachable: @ bytes in @ blocks

==3455= suppressed: @ bytes in @ blocks

==3455=

==3455= For counts of detected and suppressed errors, rerun with: -v
==3455= ERROR SUMMARY: 1 errors from 1 contexts (suppressed: @ from @)



cast siedma

open source



Kde ndjst’ otvoren( softvér?

* GitHub
* SourcefForge

* OSDN



Preco sa zapoijit do v{voja open source?

* Budovanie portfdlia

e Sklsenosti

* Prilezitost sa naucit nov( jazyk, resp. technolégie
 Pomoct komunite

e Je to zdbaval


https://github.com/
https://sourceforge.net/
https://osdn.net/

Ako sa zapojit’ do vgvoja?

Najst FOSS projekt

Pozriet' issues - tag help wanted alebo good first issue

fork a git clone

Urobit zmeny v kdde

Otestovat

Napisat pull request



Do ktorého projektu prispiet?

Zoznam vhodn{ch projektov pre zaciatocnikov:

https://github.com/MunGell/awesome-for-beginners



Struktira projektov

[Z doc - dokumentdcia
[T includes - hlavickové sibory
[T src - zdrojové sibory

[T test - zdrojové sGbory testov

iy

CONTRIBUTE - pokyny pre prispievanie kodu do projektu
README - ¢itaj ma

iy

iy

LICENSE - licencia



https://github.com/MunGell/awesome-for-beginners

Licencia

Projekt bez uvedenej licencie je pod plngm copyrightom a
nikto s nim nemoze nic urobit’!



Druhy FOQOS licencii

* GPLv3 - kazd(j odvoden( distribuovang projekt musi byt
licencovan( rovnako (t.j. ked’ softvér upravim a chcem ho
vydat, musim zverejnit zdrojov( kéd aj s Gpravami - Yazsie

vyuzitie v komercnej sfére)

* MIT - umoznuje volné vyuzitie zdrojového kddu a nevyzaduje
jeho zverejnenie v pripade distribGcie upraveného softvéru

https://choosealicense.com/



0 Ponuka Onec:-vim_a’ne:wim:‘-Iim—fu:r *» + ~ — [ X

< C B2 @ GitHub, Inc. [US] github.com 2080 | &

Pull requests Issues Marketplace Explore

Ll neovim / neovim @ Watch~ | 1,003 W Star | 30,653 | | YrFork | 2,244

£} Code Issues 682 Pull requests 170 Wiki Insights

Vim-fork focused on extensibility and usability https://salt.bountysource.com/teams/n...

neovim C vimn luz nvirm text-editor cross-platform extensible api

D) 12,798 commits ¥ 2 branches T 18 releases A% 431 contributors g View license
T """

Branch: master = MNew pull request Create new file | Upload files Find File Clone or download -
i justinmk Merge #9812 from janlazo/vim-8.0.1153 Latest commit 157824b 3 hours ago
i busted/outputHandlers test: Dump SMVIM_LOG_FILE contents (#8526) 7 months ago
i ci ci: install necvim gem on macOs 3 months ago
B cmake Remove support for using jemalloc instead of the system allocator 2 months ago
i config os: remove uv_translate_sys_error impl #9652 a month ago
i contrib Remove support for using jemalloc instead of the system allocator 2 months ago

I man rvim. 1: Add missing .El directive 3 months ago



https://choosealicense.com/

0 Ponuka QPngramatarEInecvim:‘u’ X [+ ~ — [ X

< C B2 @ GitHub, Inc. [US] github.com P80 | &

Pull requests Issues Marketplace Explore

1 ¥ Star | 0 % Fork | 2,245

LA il teraz mdme viastn( kdpiu repozitara

forked from necvim/neovim

<> Code Pull requests 0 Projects 0 Wiki Insights Settings

Vim-fork focused on extensibility and usability https://salt.bountysource.com/teams/n... Edit

Manage topics

Y0 12,798 commits ¥ 2 branches 318 releases A2 431 contributors g View license
Branch: master = MNew pull request Create new file | Upload files Find File
This branch is even with neovim:master. i Pull request [5) Compare
i justinmk Merge neovim#9812 from janlazo/vim-5.0.1153 Latest commit 157824b 3 hours ago
i busted/outputHandlers test: Dump SMVIM_LOG_FILE contents (neovim#8526) 7 months ago
i ci ci: install necvim gem on macOs 3 months ago
m cmake Remove support for using jemalloc instead of the system allocator 2 months ago
i config os: remove uv_translate_sys_error impl neovim#9652 a menth ago

i contrib Remove support for using jemalloc instead of the system allocator 2 months ago




O Ponuka € neovim/CONTRIBUTING: X + = O X

< C B8 | @ GitHub, Inc. [US] | hitps:/github.com/neovim,/neovim/blob/master/CONTRIBUTING.md Lo | &

—

Branch: master v | neovim / CONTRIBUTING.md Find file | Copy path

oy justinmk doc [ skip] #9478

13 contributors ﬁ .l.gﬂ‘.i"n

c78csbe  on 26 Jan

286 lines (167 sloc) | 2.54 KE Raw | Blame | History [J ' [

recitame pokyny pre prispievatelov
Contributing to Neovim L pokyny pre prisp

Getting started

If you want to help but don't know where to start, here are some low-risk/isclated tasks:

* Merge a Vim patch.

s Try a complexity:low issue.

¢ Fix bugs found by Clang, PVS or Coverity.

Developer guidelines

* Nvim contributors should read :help dev.

& Fvtarmasllll Aevial~moare clhmiild reaasdd cbaT e Aesar 4




O Ponuka O Issues - neavim/neavim X | + - —
< > BB @ GitHub, Inc. [US] https://github.com/neovim/neovim/issues?g=is%3Aissue+is%3Aopen +label%3A "good +first+issue 2o | &
@ Watch~ | 1,003 o Star | 30,653 W Fork | 2,244

Ll neovim / neovim

o o o o o o o
¢ Code  (lssues 682 I Pull requests 170 najdeme vhodna issue, s ktorou si vieme poradit’
@ Want to submit an issue to neovim/neovim? Dismiss
If you have a bug or anidea, r ibuti idelines before opening an issue.
Issues lzbeled help wanted [or good first issue can be good first contributions.
Filters = isissue is:open label"good first issue" > Labels 102 ** Milestones 7 m
B3 clear current search query, filters, and sorts
(@ 26 Open + 44 Closed Author = Projects = Labels = Milestones = Assignes - Sort~
@ nvim_win_close should not be able to close cmdline-window 3pi bug good first issue 2
#9767 openad 10 days ago by gelguy 0.4
@ Windows: exepath() does not include $PATHEXT extension *Plan bug complexitylow good first issue L3
platform:windows
#0403 opened on 28 Dec 2013 by wedjeg 0.4
17

@ :source buffer contents without saving file 3P enhancement good first issue
#3722 opened on 11 Jul 2018 by KillThehule todo




£ emacs@ASUSKSSY

static wvold syn_stack_free block(synbloclk T *block)
1

synstate_ T #p;

Ef (block-=b_sst_array != MULL) {
for (p = block-»>b_sst_first; p != HNULL; p = p->»sst_next)
clear_syn_state(p);
sfres(block->b_sst_array);
block->b_sst_array = MNULL;
Elock-2b_sst_len = @;
1

vold syn_stack_free_allisynbloclk_T *block)
1

syn_stack_free_Block{block);

FOR_ALL_WINDOWS_IN_TAB(wp, curtab) A
if (wp-»w_s == block &7 foldmethodIsSyntax(wp)) {
foldUpdatedll(wp);

o
|3
4

Git-master (C/+#1 ARev WK Helm Abbrewv)

opravime issue v kéde (dodriujeme
predpisang stgl kédu)

otestujeme, pustime automatizované
testy

vytvorime commit s jasngm popisom
Gpravy a pushneme ho do nasho
repozitara



O Ponuka  €) Bundie veredist with the = X + ——
{ » C 88 @ GitHub, Inc. [US] | hitps//github.com/shlomif/PySolFC/pull/a7 20890 &
o]
Ll shlomif / PySolFC @ unwatch~ | 31 Wunstar 221 YFork 46

¢ Code (1) Issues 34 1 Pull requests o [] Projects o [ wiki lal Vgtvorime pu" request a éqkame na
odpoved’ (tento z iného projektu je uz

Bundle vcredist with the installer #6/ .
shlomif merged 0 commits Into shiemif:master frOM Programaterz:bundle_veres mergnUtU]

& Conversation 2 - Commits 0 s Checks 0 [#l Files changed 0 +0 -0

H Programator2 commented on 24 Mar 2018 Collaborator | +(3) =« Reviewers
Mo reviews

Installer now checks for presence of msver100 library. If not present, it will install it.

} Assignees
This fixes #38.
Mo one—assign yourself
$ & shlomif commentead on 24 Mar 2018 Owner +(Z) = Labels
None yet
On Sat, 24 Mar 2018 12:30:48 -0700 Roderik Ploszek **@* = ***> wrote:
Installer now checks for presence of msver100 library. If not present, it Projects
will install it.
Mone yet
This fixes #58.
Milestone
Thanks! I'll take a look .
Mo milestone




Dalsie uzitocné technolbgie

* Markdown - markup pre dokumentéaciu

* Travis — automatické testovanie a balenie softvéru

(continuous integration]

* AppVeyor - detto pre Windows



Dakujem za pozornost

00°, IO
11C JI
Ol 101

1( 0
roderik.ploszek@stuba.sk
C-512 ¢ )



https://github.com/adam-p/markdown-here/wiki/Markdown-Cheatsheet
https://github.com/marketplace/travis-ci
https://github.com/marketplace/appveyor
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