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Building a “Hello
world” with CLion

“When debugging, novices insert corrective code;
experts remove defective code.” |
- Richard Pattis
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Use the start dialog

A

® Create a new project using the start dialog of
CLion

New CMake Project

Project name: hello-world

Project location: | 1i/Programmazione 2015-2016/workspace/hello-world | -

CLion

Import Project from Sources

Help Cancel

[ Open Project

Check out from Version Control ~
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Use the project wizard

‘_‘-

® File > New Project

® You can decide to use the old window or
create a new wind, to work on two
projects at the same time

@ cClion MM Edit View Navigate Code Refactor Run Tools VCS Window Help

New Project...
Import Project...
— Open...
Open URL...
Open Recent >
Close Project

® 0 New CMake Project

Project name: hello-world

Default Settings... Project location: | 1i/Programmazione 2015-2016/workspace/hello-world | --

Import Settings...
Export Settings...

.. Reload CMake Project

I~ Save All 8S
.. Synchronize X RY
Invalidate Caches / Restart...

Export to HTML...
' Print...

Add to Favorites >
File Encoding CMakeLists.txt
Line Separators | brld (~/Documents/presentazioni/lezio
Make File Read-only

¢+ main.cpp - hello-world - [~

Help Cancel

Power Save Mode
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Select the tools

® When you install CLion it
will discover if there is the
required compiler:

e OS X:LLVM with Clang
(most recent)

Build, Execution, Deployment > Toolchains

V¥ Appearance ehavior
o 5L v CMake executable:
I O () ¢ Use bundled CMake 3.3.2

» System Settings
File Colors Use specified:
Scopes
Notifications
Quick Lists Debugger:

14 Keymap
. I n X ° > Editor 9 Use bundled LLDB (Recommen )
® Plugins

» Version Control e DEE

Vv Build, Execution, Deployment
Toolchains
CMake

Use specified GDB:

» Debugger

[ ) [ )
. » Languages & Frameworks Vv CMake: 3.3.2
ion has its own
Web Browsers Vv C Compiler: /Applications/Xcode.app/Contents/Developer/Toolchains /XcodeDefault.xctoolchain/usr/bin/cc
Vv C++ Compiler: /Applications /Xcode.app/Contents /Developer/Toolchains /XcodeDefault.xctoolchain/usr/bin/c++
debugger.You can change
the selected tools.
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Add a .cpp and .h files

® Add, for example a .h file that contains a
function to greet a user, given his name, and add
the prototype in the include

21 hello-world

© B Project
‘e v [EJhello-world

I 1: Proje

| -
main.cpp
» [ils External Libraries

o] 7: Structure

CMakelLists.txt

if the include is generated by CLion, it will
provide automatically the #defne guards

CMakelLists.txt

CMakelLists.txt

New
) Reload CMake Project

ob Cut

[l Copy
Copy Path
Copy as Plain Text
Copy Reference

1 Paste

Find Usages
Inspect Code...

Refactor
Add to Favorites

Delete...

¢+ main.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione

N .
main.cpp

#include

» B C++ Class

38X
3#C
0+38C

X {+88C
#V

XF7

C/C++ Source File
[ C/C++ Header File

Bl File
Directory

[E HTML File

B Stylesheet

[B JavaScript File
XSLT Stylesheet

Edit File Templates...

New C/C++ Header File

Name: | greeter Tl
Type: | .h v P
¥/ Add to targets

v hello_world <- ${SOURCE_FILES}

hello_world

CMakelists.txt:6

project(

set (

set (
add_executable(
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Add a .cpp and .h files

® Add, for example a .h file that contains a
function to greet a user, given his name, and add
the prototype in the include

® if the include is generated by CLion, it will
provide automatically the #define guards

O © @ greeter.h - hello-world - [~/Do¢uments/presentazioni/lezioni/Programmazione 2015-2016,

"] hello-world = [ greeter.h

+ CMakelLists.txt main.cpp Eﬁ greeter.h

v [3hello-world
CMakelists.txt
Eﬁ greeter.h
main.cpp
» [il§ External Libraries

jec

"7 1: Pro

#ifndef
#define

v
(=
=
e
o
=
—
e
wn
~
P
-

#endif
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Compile

® | et’s say the code has been written in
the .cpp (including all the includes required,
e.g. 1ostream and the greeter.h): compile
using Run > Build or using the toolbar icon.

® Check the compile errors (shown in the
message panel)

@ CLion File Edit View Navigate Code Refactor m Tools VCS Window Help
'@ O c+ greeter.cpp - hello-world " Build
Clean

- @e 2015-2016/workspace/he

g Project I MakelLists. P Run 'Build All'
& Debug 'Build All' ~D
P Run... ~“XR
@ Debug... ~XD

|~ Edit Configurations...

! Import Test Results >
Stop 3BrF2
Show Running List

Step Over

Force Step Over X {rF8 std::endl
Step Into
Force Step Into X {F7

Smart Step Into {*F7
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Compile

® | et’s say the code has been written in

the .cpp (including all the includes required,
e.g. 1ostream and the greeter.h): compile

using Run > Build or using the toolbar icon.

® Check the compile errors (shown in the
message panel)

r.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-world]

)i || [ Build All ¥
Build (38F9)

#include
#include

(std::string name) {

std::cout 1EIE std::endl
}

AN
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Compile

® | et’s say the code has been written in

the .cpp (including all the includes required,
e.g. 1ostream and the greeter.h): compile

using Run > Build or using the toolbar icon.

® Check the compile errors (shown in the
message panel)

r.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-world]

CMakelLists.txt

% || [ Build All ¥
[ . =
main.cpp E}i greeter.h greeter.cpp

] Build (3¢F9)

/Applications/CLion.app/Contents/bin/cmake/bin/cmake ——build /Users/bertini/Library/Caches/CLion12/cmake/generated/29fa51ff/29fa51ff/Debug —target all — -j 8
Scanning dependencies of target hello_world

[ 33%] Building CXX object CMakeFiles/hello_world.dir/greeter.cpp.o

[ 66%] Linking CXX executable hello_world
[100%] Built target hello_world

Gl

Bl 0: Messages g 6: TODO

CMake >_| Terminal
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Compile errors

® Don’t panic

® Start reading (carefully) the messages from the
first to the last. Solve the first errors, perhaps
they have an influence on the others.

® |n the example the first error is in the . Cpp
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Compile errors - con

' ® ® o greeter.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-world]
1 hello-world greeter.cpp s | [ Build All ¥
E B | CMakelLists.txt main.cpp @ greeter.h greeter.cpp
© v [hello-world (~/Documents/presentazioni/lezio
o.
o CMakelLists.txt
& greeter.cpp
Eﬂgreeter.h
§ main.cpp
s > lils External Libraries #inc lude
2 #include
< v
( name) {
std::cout name std::endl
/Applications/CLion.app/Contents/bin/cmake/bin/cmake ——-build /Users/bertini/Library/Caches/CLion12/cmake/generated/29fa51ff/29fa51ff/Debug ——target all — -j 8
Scanning dependencies of target hello_world
o [ 33%] Building CXX object CMakeFiles/hello_world.dir/greeter.cpp.o
— :12: error: unknown type name 'string'; did you mean 'std::string'?
53  void greet(string name) {
std::string
& :65: note: 'std::string' declared here
typedef basic_string<char, char_traits<char>, allocator<char> > string;
o 1 error generated.
5 make[2]: xxk [CMakeFiles/hello_world.dir/greeter.cpp.o] Error 1
= make[1]: skx [CMakeFiles/hello_world.dir/all] Error 2
(118
& make: sxx [all] Error 2

[ Build failed in 1s 367ms ]
B o: I\}t{ssages & 6: TODO CMake [ Terminal

Event Log

A O A S s "N arld ' rs
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Compile errors - con

o greeter.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-world]

r

1 hello-world greeter.cpp

g B = | CMakelists.txt main.cpp @ greeter.h greeter.cpp
© v [hello-world (~/Documents/presentazioni/lezio
o.
i CMakelLists.txt
g greeter.cpp
Eﬂgreeter.h
()] Y .
E &= main.cpp .
§ » [illg External Libraries #include
2 #include
avg v
( name) {
std::cout name std::endl
/Applications/CLion.app/Contents/bin/cmake/bin/cmake ——build /Users/bertini/Library/Caches/CLion12/cmake/generated/29fa51ff/29fa51ff/Debug ——target all — -j 8
Scanning dependencies of target hello_world
o [ 33%] Building CXX object CMakeFiles/hello_world.dir/greeter.cpp.o
., :12: error: unknown type name 'string'; did you mean 'std::string'?
5%  void greet(string name) {
std::string
5 :65: note: 'std::string' declared here
typedef basic_string<char, char_traits<char>, allocator<char> > string;
o 1 error generated.
5 make[2]: xxk [CMakeFiles/hello_world.dir/greeter.cpp.o] Error 1
= make[1]: skx [CMakeFiles/hello_world.dir/all] Error 2
(118
& make: sxx [all] Error 2
| Build failed in 15 367ms |
Event Log

E o: I\}t{ssages € 6: TODO CMake >.| Terminal
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Compile errors - con

o greeter.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-world]

| _NON
3 hello-world greeter.cpp
CMakelists.txt main.cpp @ greeter.h greeter.cpp

|

v [ hello-world (~/Documents/presentazioni/lezio
CMakelLists.txt
greeter.cpp
Eligreeter.h
main.cpp :
» [ils External Libraries #include
#include
o
id ( name) {
std::cout name std::endl;

7 1: Project

7: Structure

Zu
e L

}

/Applications/CLion.app/Contents/bin/cmake/bin/cmake ——-build /Users/bertini/Library/Caches/CLion12/cmake/generated/29fa51ff/29fa51ff/Debug ——target all — -j 8

Scanning dependencies of target hello_world
[ 33%] Building CXX object CMakeFiles/hello_world.dir/greeter.cpp.o

:12: error: unknown type name 'string'; did you mean 'std::string'?

void greet(string name) {

LV VL VL V)

std::string
L H : 'std::string' declared here

typedef basic_string<char, char_traits<char>, allocator<char> > string;

1 error generated.

make[2]: sxk [CMakeFiles/hello_world.dir/greeter.cpp.o]l Erro
make[1]: sxk [CMakeFiles/hello_world.dir/alll Error 2

make: sk [alll Error 2

Build failed in 1s 367ms
Bl 0: Méssages g 6: TODO CMake >.| Terminal

2: Favorites

Pl a oo od ol aY b = mya
— _— N - ' - S
= VN YYZYC C Y S ) C N FPI YNNG ol e
=" NN A1 O =N A ) - a C
— — e Sl St ) " i N i — o
o\ » 1. YL PN Y YN all e 1. Y.\ .
P -—
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Compile errors - con

® Correct the error:in this case it was
necessary to add std: : to string (we are not

using “using namespace std;’ in this file !

® Build again to check the correction
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Run the program

® Use the menu Run > Run... > Select the executable
to run (a project may have more than one).
Later on the program will appear in the Run History

@ CLion File Edit View Navigate Code Refactor m Tools VCS Window Help

O @® ¢ greeter.cpp - hello-v
3 hello-world greeter.cpp
B = |
v [Jhello-world (~/Documents/presentazioni/lezio
CMakelists.txt
greeter.cpp
& greeter.h
™ .
main.cpp
» fils External Libraries

Project

71

7: Structure

>

/Applications/CLion.app/Contents/bin/cmake/bin/cmake |

Scanning dependencies of target hello_world

[ 33%] Building CXX object CMakeFiles/hello_world.dir
[ 66%] Linking CXX executable hello_world

[100%] Built target hello_world

% 2: Favorites

B 0: Messages € 6: TODO CMake .| Terminal

=

Build finished in 1s 688ms (a minute ago)

1 Build
Clean

P> Run 'Build All'
@ Debug 'Build All

& Debug...
|~ Edit Configurations...
#! Import Test Results
Stop
Show Running List

Step Over

Force Step Over

Step Into

Force Step Into

Smart Step Into

Step Out

Run to Cursor

Force Run to Cursor
= Resume Program

Evaluate Expression...
Quick Evaluate Expression
Show Execution Point

Toggle Line Breakpoint

Toggle Temporary Line Breakpoint
Toggle Breakpoint Enabled

{2 View Breakpoints...

38Fg zione 2015-2016/workspace/hello-world]

X {tF8
F7
X {F7
{F7
1{*r8
X F9
. 3#Fo
X &R
X F8
. 3F8
X F10

3Brs
X {+38rs

1+ 88Fs8

std::endl

hake/generated/29fa51ff/29fa51ff/Debug —target a

E’-&-—— .
"4

AN\
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Run the program

® Use the menu Run > Run... > Select the executable

to run (a project may have more than one).
Later on the program will appear in the Run History

CLion File Edit View

-

3 hello-world greeter.cpp

]
v

ject

I 1: Proj

«l 7: Structure

% 2: Favorites

=

E3 hello-world (~/Documents/pres
CMakelists. txt
greeter.cpp
& greeter.h
main.cpp

» [ils External Libraries

/Applications/CLion.app/Col
Scanning dependencies of ti
uilding CXX object

%] Linking CXX executal
[100%] Built target hello_\

B 0: Messages 9 6: TODO CA

Build finished in 1s 688ms (a minute ago,

Name: | Build All
Target: &= All targets
Configuration: Debug

Executable:

Program arguments: 51 hello world

Working directory: Select other...

Environment variables:

v Before launch: Build, Activate tool window

Build

Show this page ¥ Activate tool window

® Error: Executable is not specified

Edit configuration

Single instance only kspace/hello-world]

1ff/29fa51ff/Debug —target a

2:41

LFs UTF-8
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Run the program

® Use the menu Run > Run... > Select the executable
to run (a project may have more than one).
Later on the program will appear in the Run History

Code Refactor m Tools VCS Window Help . AANORR*I WON |
- greeter.cpp - hello-v ¥ Build 3rg zione 2015-2016/workspace/hello-world]

Clean s | [ hello_world ¥

CMakelLists.txt Run 'hello world'

& Debug 'hello_world'
P Run...
© Debug...
'~ Edit Configurations...
#! Import Test Results
Stop
Show Running List

Step Over

Force Step Over std::endl
Step Into

Force Step Into

Smart Step Into

Step Out

Run to Cursor

Force Run to Cursor

=» Resume Program
CLion12/cmake/gener

Evaluate Expression...

NuiiAalr Ciialiiata Cunranaian
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Debug the program

® In order to debug the program must be compiled so that additional
information, useful for the debugger, is added to the files

® Add a breakpoint in CLion (click the left side of the line), then execute
the program in the debugger (Run > Debug application)

wigate Code Refactor G| Tools VCS Window Help

¢ greeter.cpp - hello-v 4 Build

tazioni/lezio

aches/CLion12/cmake/gener

it code 0

Clean

P Run 'hello_world'
& Debug 'hello_world'
P Run...

'~ Edit Configurations...
#! Import Test Results
Stop
Show Running List

Step Over

Force Step Over

Step Into

Force Step Into

Smart Step Into

Step Out

Run to Cursor

Force Run to Cursor
= Resume Program

Evaluate Expression...
Quick Evaluate Expression
Show Execution Point

Toggle Line Breakpoint

YOORSOR

$8Fg zione 2015-2016/workspace/hello-world]

01
1 | 'mm hello_world ¥

std::endl
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Debug the program

® In order to debug the program must be compiled so that additional
information, useful for the debugger, is added to the files

® Add a breakpoint in CLion (click the left side of the line), then execute
the program in the debugger (Run > Debug application)

d Code Refactor m Tools VCS Window Help ¥y (MO & X @ [ |
38Fg zione 2015-2016/workspace/hello-world]

ivigate Co

- greeter.cpp - hello-v 4 Build

o gree
Clean
< | g5 |- i< CMakelLists.txt ’ Run 'hello_world"'
flezio * Debug 'hello_world'
P Run...
& Debug...
' Edit Configurations...
“| Import Test Results
Stop
Show Running List

tazioni/lezio

Step Over

Force Step Over std::endl
Step Into

Force Step Into

Smart Step Into

Step Out

Run to Cursor

Force Run to Cursor

=» Resume Program
CLion12/cmake/gener

aches/CLion1 Evaluate Expression...
Quick Evaluate Expression
Show Execution Point

e @
it code 0

Toggle Line Breakpoint
Toggle Temporary Line Breakpoint
Toggle Breakpoint Enabled

o \/Ziaw Brasaknainte
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Debug the program

® In order to debug the program must be compiled so that additional
information, useful for the debugger, is added to the files

® Add a breakpoint in CLion (click the left side of the line), then execute
the program in the debugger (Run > Debug application)

o+ greeter.cpp - hello-world - [~/Documents/presentazioni/lezioni/Programmazione 2015-2016/workspace/hello-

1 hello-world - greeter.cpp

'9, : CMakelLists.txt main.cpp E:ﬂ greeter.h greeter.cpp
S v [Jhello-world

o

il CMakelLists.txt

| Y

&= greeter.cpp
) greeter.h
= -
main.cpp

» [ilg External Libraries #inc lude

#include

«] 7:Structure

greet(std::string name) {
std::cout EINE std::endl

Debug 'm hello_world

m Debugger Console

5| Frames = Variables >| LLDB -

v » = name =

I® Thread-2229010-<com.apple.main-thread>
I greet(std::__1::basic_string<char, std::__1::char_traits<char>, std::_ 1::alloc

main

()

# 2: Favorites

B 0: Messages 4:Run ¥ 5:Debug g 6:TODO CMake | Terminal
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Some style guidelines

® There are a plethora of C++ coding style
recommendations, sometimes even
contradictory.

® [wo very good recommendations:

|. Any violation to the guidelines is allowed if
it enhances readability.

2. The rules can be violated if there are strong
personal objections against them.
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Naming conventions

® Names representing types must be in mixed
case starting with upper case: follow this rule

when writing classes.

® Variable names must be in mixed case starting
with lower case (like Java).

® Names representing methods or functions
must be verbs and written in mixed case
starting with lower case (like Java).
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Naming conventions ...

® Names representing namespaces should be all
lowercase.

® All names should be written in English.
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Files

® C++ header files should have the extension .h
(preferred) or .hpp. Source files can have the
extension .c++,.C, .cc or .cpp.

® A class should be declared in a header file and
defined in a source file where the name of the
files match the name of the class.

® Header files must contain an include guard.

® |nclude statements must be located at the top
of a file only.




