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Standardunterstltzung der grol3en Drei

4.8.1
Clang 3.3 34 5
MSVC 19.0 19.1 19.15

Als einzige Plattform unterstttzt MSVC teilweise zum jetzigen Zeitpunkt
die parallele STL.
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Die grof3en Drel — Die Details

Unterstitzung der aktuellen C++ Standards: cppreference.com
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Standards und Optimierungen

= Standards:
» GCCundClang: -std=c++11, —std=c++14 oder —std=c++17

= MSVC: keine Spezifikation notwendig
» Parallele STL: /std=c++latest

= Optimierung:
» GCC und Clang: -03 steht fir maximale Optimierung
= MSVC: /0x steht fur maximale Optimierung

———
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Sanitizer

= Sanitizer
= GCC>=4.8
» Clang >=3.2

= MSVC (Windows Portierung unter GitHub)

» Dynamische Codeanalysis
» AddressSanitizer (Adressen): -fsanitize=address -g
» | eakSanitizer (Speicherlecks): -fsanitize=address -g
» ThreadSanitizer (Data Races und Deadlocks): -fsanitize=thread -g
= MemorySanitizer (Nicht initialisierter Speicher): -fsanitize=memory -g

———


https://github.com/google/sanitizers/wiki/AddressSanitizerWindowsPort
https://github.com/google/sanitizers/wiki/AddressSanitizer
https://github.com/google/sanitizers/wiki/AddressSanitizerLeakSanitizer
https://github.com/google/sanitizers/wiki/ThreadSanitizerCppManual
https://github.com/google/sanitizers/wiki/MemorySanitizer

bool dataReady= false;

std: :mutex mutex_;

std: :condition_variable condVarl,;
std: :condition_variable condVarz;

int counter=0;
int COUNTLIMIT=50;

void setTrue(){

while(counter <= COUNTLIMIT){
std::unique_lock<std: :mutex> lck
condVarl.wait(lck,[]1{return da ead

dataReady= true;
» ++counter;
std: :cout << dataReady std: :endl;

condVar2.notify_one();

ThreadSanitizer

void setFalse(){

»whﬂe(counter < COUNTLIMIT){

std: :unigque_lock<std: :mutex> lckimutex_);
condVar2.wait(lck,[]{return dataReady == true;});
dataReady= false;

std: :cout << dataReady << std::endl;

/ condVarl.notify_one();
/ V4

/ int main(){
/ std::cout << std::boolalpha << std::endl;

ex_); ‘ std::cout << "Begin: " << dataReady << std::endl;
y == false;});

std: :thread tl(setTrue);

std: :thread t2(setFalse);

tl.join();
t2.join();

dataReady= false;
std::cout << "End: " << dataReady << std::endl;

std: :cout << std::endl;




File

ThreadSanitizer

Edit View Bookmarks Settings Help

anitizer: data race
of size 4 a X y

setFalse() /home/rainer/conditionVariablePingPong.cpp:3@ (conditionVariablePingPong+0x000000401818)

vold std::_Bind_simple=void (*{)){)=::_M_invoke==(std::_Index_tuple==) Jusr/include/c++/6/functional:14608
std::_Bind_simple<void (#()){)>::operator()({) fusr/include/c++/6/functional:1389 (conditionVariablePingPon
std::thread::_State_impl<std::_Bind_simple<void (*())()> =>::_M_run() /fusr/include/c++/6/thread:196 (condit
<null> <=nulls (libstdc++.50.6+0x0000000c22de)

Previous write of size 4 at 0x000000604350 by thread T1 (mutexes: write M11):

#0
#1

5d4)
#2

#0
#1
5d4)

SUMMARY : ThreadSanitizer: data race /home/rai

false
true
false
true
false

setTruel) fhome/rainer/conditionvariablePingPong.cpp:21 (conditionVariablePingPong+@x0080008840173d)

vold std::_Bind_simple=void (*()){)=::_M_invoke=>(std::_Index_tuple==) /usr/include/c++/6/functional:1408
std::_Bind_simple=void (*()){)=::operator(){) fusr/include/c++/6/functional:1389 (conditionVariablePingPon
std::thread::_State_impl<std::_Bind_simple<void (*())()> =::_M_run() fusr/include/c++/6/thread:196 (condit
<null=> <null> (libstdc++.50.6+0x0000000c22de)

pthread_mutex_lock =null> (libtsan.so.8+0x80008003bcaf)

__gthread_mutex_lock Jusr/include/c++/6/x86_64-suse-linux/bits/gthr-default.h:748 (conditionVariablePingPo
std:imutex::lock{) Jusr/include/c++/6/bits/std_mutex.h:183 (conditionVariablePingPong+0x000000401bed)
std::unique_locksstd::mutex=::lock() fusr/include/c++/6/bits/std_mutex.h:267 (conditionVariablePingPong+8x
std::unique_locksstd::mutex=::unique_lock(std: :mutex&) fusr/include/c++/6/bits/std_mutex.h:197 (conditionV
setTrue() fhome/rainer/conditionvariablePingPong.cpp:18 (conditionVariablePingPong+0x0000004016F4)

void std::_Bind_simple<void (*{))()>::_M_invoke=>({std::_Index_tuple=>) /usr/include/c++/6/functional:1400
std::_Bind_simple=void (*()){)=::operator(){) fusr/include/c++/6/functional:1389 (conditionVariablePingPon
std::thread:: State_impl<std::_Bind_simple<void (*())()> >::_M_run() /fusr/include/c++/6/thread:196 (condit
znull=> <null> (Llibstdc++.50.6+0x0000000c22de)

pthread_create <null> (libtsan.so.0+0x00800002b740)
std::thread::_M_start_thread(std::unique_ptr=std::thread::_State, std::default_delete<std::thread::_State>

main /home/rainer/conditionVariablePingPong.cpp:49 (conditionVariablePingPong+0x00000040197c)

pthread_create <null= (libtsan.so.0+0x00008002b740)
std::thread::_M_start_thread(std::unique_ptr<std::thread::_State, std::default_delete<std::thread::_State=
ingPong.cpp:48 (conditionVariablePingPong+@x00B0B048196b)

r/conditionVariablePingPong.cpp:30@ in setFalse()

rainer : bash
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Arne Mertz Ubersicht

C++ Online Compiler

Name

Codiva.io

paiza.l0

Wandbox
Compiler
Explorer

(Godhalt)

Caoliru

Quick-Bench

Cppingights

Number

Compilers

B0+

(8]

Version | Version

C++17

C++14

C++17

C++17

C++17

C++17

C++17

1.65

1.64

1.64

1.63
{header

only)

Execution

only

benchmarks

Distinguishing

Features

Clang, user input,
muliiple files,
confinuous
compilation every
few keystrokes,
sharing and

embeding in blogs

muliiple files,
collaborative live
editing, full screen
editor, Internet
connection, GitHub

{gist) integration

multiple files

compile to assembly
as you type, on

multiple compilers

GCC & Clang, freely
editable shell

command line

benchmarks
functions against
each other

compile to a more
verbose code that
tells what the
compiler does under
the hood

Rextester

ldeone

C++ Shell

replit

Tutorialspoint

CodingGround

Geeksiorgeeks

Codepad
TIO - Try It

Online

LoopPerfect
C++ Fiddle

C++14

C++14

C++11-14

C++17

Ce+11

C++14

C++03

C++14

1.58
{header
only)

1.62
{header

only)

1.55
(header

only)

1.58

1.34

GCC, Clang, MSVC,
collaborative live

edifing features

GCC

GCC, interactive
Stdin

GGG, interactive
Stdin

multiple files like
proper IDE, GCC
but sluggish web
app

GCC, full screen

editor

GGG

Easy sharing, split
source in header,

source and footer

interactive C++
interpreteriterminal,

but currently broken



https://arnemertz.github.io/online-compilers/

Wandbox

gce HEAD 9.0.0 201812 -

Warnings
] Optimization
] Verbose

| Boost1.69.0

(] Sprout
[] MessagePack

| C++2a(GNU)

| no pedantic

| €

Compiler options:

&

Runtime options...

0 Corporate Sponsors:

Wandbox

Wandbox - Der Machtigste

B +

f/ This

S int maing)}
6| {
7 ctd:icout <«
8|}
10 GCC reference
11 https EC
1 http: / /v
1 https: /.
17 | £/ http: /i
el it Banct Tikeaes
$ g+ p
Stdin

Run (or Ctrl+Enter)

"Hello, Wandbox!"™ << std::endl;

{ C++ language references
14 | /4 https://msdn.microsoft.com/librar
cplusplus. com/

f3bstk3k5.aspx

[X]

i.open-std.org/jtcl/sc22/w

rog.cc -Wall -Wextra -I/opt/wandbox/boost-1.69.8/gcc-head/include -std=gnu++2a



https://wandbox.org/

Coliru

Coliru - Bestandteil von cppreference.com

Containers library

The Containers library is a generic collection of class templates and algorithms that allow programmers to easily
implement common data structures like gueues, lists and stacks. There are three classes of containers - sequence
containers, associative containers, and unordered associative containers -- each of which is designed to support a
different set of operations.

The container manages the storage space that is allocated for its elements and provides member functions to access
them, either directly or through iterators (objects with properties similar to pointers).

Most containers have at least several member functions in commeon, and share functionalities. Which container is the
best for the particular application depends not enly on the offered functionality, but also on its efficiency for different
workloads.

Sequence containers
Sequence containers implement data structures which can be accessed sequentially.

static contiguous array
(class temnplate)

dynamic contiguous array
(class temnplate)
double-ended quesue
{class template)
singly-linked list

(class temnplate)
doubly-linked list

(class temnplate)

array (C++11)

vector

deque

forward_list (c++11)
list
Associative containers

Associative containers implement sorted data structures that can be quickly searched (Oflez nt complexity).

collection of unigue keys, sorted by keys

set {class template)
na collection of key-value pairs, sorted by keys, keys are unique
P {class template)
multiset Fo_llec_tmn of_keys, sorted by keys
{class template)
multimap collection of key-value pairs, sortad by keys

{class template)

Unordered associative containers

Unordered associative containers implement unsorted (hashed) data structures that can be guickly searched (071}
amortized, Ofn) worst-case complexity).

collection of unique keys, hashed by keys

(class template)

collection of key-value pairs, hashed by keys, keys are unigue

(class template)

collection of keys, hashed by keys

(class template)

collection of key-value pairs, hashed by keys

(class template)

unordered_set (c++11)
unordered_map (c++11)
unordered_multiset (c++11)

unordered_multimap (c++11)



https://coliru.stacked-crooked.com/
https://en.cppreference.com/w/cpp/container
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cppreference.com

cppreference.com

= Wiki-Seite

= Sehr exakte Dokumentation der verschiedenen C++ Standards
= C++98 - C++20

» Hinweise zur Implementierung der Feature

» Viele lauffahige Codebeispiele
= Englische Version ist notwendig

= Nach der Ausftihrung eines Programms
= Eigener Code kann verwendet werden

= Compiler (GCC und Clang) mit C++ Standard kann ausgewahilt
werden

———


https://en.cppreference.com/w/cpp/container

C++ shell

C++ Shell

C++ Shell - Angenehmes Interface

1 |/ Example program

2 #include <iostream>

3 #include <string»

4

5  int main()

6

7 std::string name;

3 std::cout << "What is your name? ";
9 getline (std::cin, name);

18 std::cout << "Hello, " << name << "!
1}

12

Short URL: cpp.sh/

options H compilation H execution

Standard Warnings
Many (-Wall)
DE:;!: ra | xXtra)

Cleeantic (-Wpedentic)

Optimization level
Chione (-00)
(-o1)

Standard Input

_/None



http://cpp.sh/
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Rextester

Rextester — Windows Compiler

compile visual studio c++ online

Language: Editor Layout

'/Microsoft (R) C/C++ Optimizing Compiler Version 1%.00.23506 for =64

#include <iostream>
int main()

std::cout << "Hello, world!\n":

| Runit(F8) | [ Saveit | [ Show compilerwamings [+]Compilerargs [+]Show input

————



https://rextester.com/l/cpp_online_compiler_visual
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CppMem und Metashell

= Zwel Exoten

= CppMem
= Interaktives C/C++ Speichermodell

= Metashell
= Interaktive Template Metaprogrammierung Shell



http://svr-pes20-cppmem.cl.cam.ac.uk/cppmem/
http://metashell.org/

Vorteile von Online-Compilern

= Mehrwert

= Neue Feature des C++-Standard kbnnen evaluiert werden

= Schwer verstandliche Fehlermeldungen lassen sich oft mit einem
anderen Compiler (Clang) verstandlicher darstellen

» Code lasst sich einfach verifizieren, wenn verschiedene Compiler
verwendet werden

= Undefiniertes Verhalten kann einfacher entdeckt werden
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Undefiniertes Verhalten

Rekursive Aufrufe von Konstruktoren

struct € {

C(char) : C€(42.8) {} // ill-formed due to recursion
C{(double) : C('a') { } // ill-formed due to recursion
13

int main(){
C('a')}
€(3.5);

}

————




Undefiniertes Verhalten

ful !l
ation time:

Maximum & ution time

delegation cycle [-Wdelegat
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Undefiniertes Verhalten

Verwendung eines Strings, der seine Glltigkeit verloren hat.

#include <functional>
#include <jostream>
#include <string>

std::function<std::string()> makeLambda() {
const stdi:istring val = "on stack created";
return [&val]{return valj};

}

int main(){

auto bad = makelLambda();
std::cout << bad();

————
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Undefiniertes Verhalten

on stack created

created

66 66000

@o

@Ok GHXHHOAE THo6

GOAPHEHL;S 56" Gvbo®) " 0APAOAPEHEHYAhGHHELEELLELLLLLELG<GLELE THHOLH~LHGLLLGLELLLOLGG : 66 | OGN
GOLLOLLOOLLGY BOS6SHOKENDX86 64

———



Undefiniertes Verhalten

rainer@linux:~> undefinedBehaviour ~

Segmentation fault (core dumped)

rainer@linux:~> undefinedBehaviour

Segmentation fault (core dumped)

rainer@linux:~> undefinedBehaviour

#%*% Error in "undefinedBehaviour': free(): invalid pointef Ox00@07ffc56T14708 *+*

======= Backtrace: =s=======

J1ib64/1ibc.so.6(+0x740ef ) [0x7T8163Tc30ef]

J1ib64/1ibc.s0.6(+0x79646 ) [0x7f8163TcB646]

/1ibB4d/libc.so.6(+0x7a393 ) [0x718163fc0393]

Jusr/1ib64/1ibstdc++.s0.6( _ZNSsD2Ev+0x3e ) [0x7T81648eThbe]

undefinedBehaviour[0x400bds]

J1ib64/1ibc.so.6(__libc_start_main+0xf5)[0x7f8163T6f725]

undefinedBehaviour[0x400919]

======= Memory map: =—======

mmdmmmmm 0040-20@-0 r-xp mmmmmmmm 08:13 6907 Jhome/rainer/undefinedBehaviour
T ARt v 3 [ Jhome/rainer/undefinedBehaviour

or Jhome/rainer/undefinedBehaviour

00f0e000-00f40000 rw-p G000OODO mm:mm U] [heap]

7f815c000000-7f815c021000 rw-p DO000GO0 00:00 O

77815c021000-7f8160000000 ---p DODOOGOD 00:00 O

7f8163T4f000-7781640a000 r-xp 00000000 00:27 1415842 /1ib64/11ibc-2.22.50
7f81640ea000-7f81642ea000 ---p O019b00O0 00:27 1415842 /1ib64/11ibc-2.22.50
7181642eal00-7f81642ec000 r--p 0019b000 00:27 1415842 /1ib64/11ibc-2.22.50
7f81642ee000-718164270000 rw-p 0019f000 00:27 1415842 /1ib64/11bc-2.22.50
7f81642f0000-778164274000 rw-p 00000000 0O:00 O

7f81642T7000-71816430e000 r-xp DO0O0DOBOO O0:27 1359149 /1ib64/1ibgcc_s.s0.1
7f816430e000-7f816450d000 ---p BO0O17000 00:27 1359149 /1ib64/1ibgcc_s.50.1
71816450d000-7f816450e000 r--p D0016000 00:27 1359149 /1ib64/1ibgcc_s.s0.1
7f816450e000-77816450T000 rw-p 00017000 00:27 1359149 /1ib64/1ibgcc_s.s0.1
7f816450f000-7f816460a000 r-xp 00000000 0D:27 1415850 /1ib64/11ibm-2.22.50
7f816460a000-7f816480a000 ---p O00FbOO0 00:27 1415850 /1ib64/1ibm-2.22.50
71816480a000-7f816480b000 r--p O00TbOOO 06:27 1415850 /1ib64/1ibm-2.22.s0
7f816480b000-7f816480c000 rw-p O00fcOO0 00:27 1415850 /1ib64/1ibm-2.22. 50
7f816480f000-7f816498a000 r-xp 00000000 00:27 1359277 Jusr/libs4/1libstdc++.50.6.0.25
7f816498a000-718164b8a000 ---p O017b00O0 O0:27 1359277 Jusr/lib64/1ibstdc++.50.6.0.25
7f8164b8a000-7f8164b94000 r--p B017b00O0O 00:27 1359277 Jusr/lib64/1ibstdc++.50.6.0.25
7f8164b94000-7f8164b96000 rw-p D0185000 00:27 1359277 Jusr/1lib64/1ibstdc++.50.6.0.25
7f8164b96000-7f8164b99000 rw-p 00000000 00:00 O

7f8164b9f000-7f8164bcOO0D r-xp 00000000 0D:27 1415834 /1ib64/1d-2.22.50
7f8164d8c000-778164d8f000 rw-p DOOOOGOD 00:00 O

718164dbed00-7f8164dc000 rw-p DOOOOGO0 00:00 O

718164dcO000-7f8164dc1000 r--p 00021000 00:27 1415834 /1ib64/1d-2.22.50
7f8164dc1000-778164dc2000 rw-p 00022000 00:27 1415834 /1ib64/1d-2.22.50

7f8164dc2000-7f8164dc4000 rw-p 00000000 0O:00 O

778164dc4000-718164dc5000 rw-p D00O0OGO0 00:00 O

7ffc56ef7000-7ffc56718000 rw-p DOODOOGO0 00:00 O [stack]
7ffc56fb7000-7ffc56Tbad@d r--p 00O0OOGO0 00:00 O [vvar]
7Tfc56ThadDo-7ffc56ThcOOD r-xp 0ODOOROD 00:00 O [vdso]
fffffffffe00n00-Ffffffffff601000 r-xp 00OOOOOO 0O:00 O [vsyscalll

Aborted (core dumped)
raitner@linux:~> |

- rainer : bash




o —

Compiler

Unter die Haube geschaut




#include <algorithm>
#include <iostream>
#include <vector>

int main(){
std::cout << std::endl;
std::vector<int> vec{l, 2, 3, 4, 5, 6, T, 8, 9}}
std::transform{vec.begin(), vec.end(), vec.begin(),

[J(aute i){ return i * i} })3

for (auto vi vec){
std:icout << vy << 1 My

}

stdiicout << "\n\n"}

C++ Insight von Andreas Fertig

C++ Insight bringt die Compiler Magie ans Licht.

Insight:

#include <algorithm>
#include <iostream»
#include <vector>

int main()!

=1

stdticout.operator<<(std:tendl);
std:svector<int> veel std:iinitializer_list<int»{1, 2, 3, 4, 5,6, 7, 8, 9} }3
class __lambda_16_56
{
publict inline /+constexpr */ int operator(){int i) const

{

return i * i3
}
H

std:stransform(vec.begin(), vec.end(), vec.begin(), __lambda_16_56{});

{
std:ivector<int, stditallocator<int> » & __range = vec;
__Enu_exx::__normal_iterator<int #, std:iivector<int, std:iiallocator<int> > > __begin = __range.begin()}
__Enu_cxx:i__normal_iterator<int #, stdiivector<int, std:iallocator<int> » > __end = __range.end();

for{ § __gnu_cxx::operator!=(__begin, __end)j __begin.operator++() )
{
int v = __begin.operator#()}
std:toperator<<(std:tcout.operator<<(v), " ");
}
}

std:toperator<<(std::cout, "\n\n");


https://en.cppreference.com/w/cpp/container/vector

#include <utility>
struct MyType{
MyType(int, double, bool){}}

template <typename T, typename ... Args>
T createT(Args&& ... args){
return T(std::forward<Args>(args) ... )}

}

int main(){

int lvalue{20208}}

int uniqZero = createT<int>()} [/ (1)
auto uniqEleven = createT<int>(2011)} /7 (2)
auto uniqTwenty = createT<int>(lvalue)} /(3)

auto uniqType = createT<MyType>(lvalue, 3.14, true)j // (4)

41 /* First instantiated from: insights.cppi26 */
42 #ifdef INSIGHTS_USE_TEMPLATE

43 template<>

44 1int createT<int, int &>(int & args)

45 {

46 return int(std:iforward<int &>(args));

a7 }

48 #endif

49

58

51 /% First instantiated from: insights.cppi2l */
52 #ifdef INSIGHTS_USE_TEMPLATE

53 template<>

54 MyType createT<MyType, int &, double, bool>(int & args, double && __

55 {

56 return MyType(std::forward<int &>(args), std:iforward<double>(__argsl), std:iforward<bool>(__args2));

57 }
58 #endif

C++ Insight von Andreas Fertig

21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

f* First instantiated from! insights.cppil8 =/
#ifdef INSIGHTS_USE_TEMPLATE
template<>
int createT<int, >()
{
return int();

}
#endif

f* First instantiated from: insights.cppil9 */

#ifdef INSIGHTS_USE_TEMPLATE

template<>
int createT<int, int>(int k& __argse)
{
return int(std::forward<int>(__argse));
}
#endif
argsl, bool && __args2)




C++ Insight von Andreas Fertig

= Beispiele

= auto

= Automatisch erzeugte Methoden

= Range-basierte for-Schleife

= Lambda-Funktionen

= Perfect-Forwarding mit Variadic Templates
= QOperatoren Uberladung

————



https://cppinsights.io/lnk?code=&rev=1.0
https://cppinsights.io/lnk?code=Y2xhc3MgQmFzZSB7Cn07CgpjbGFzcyBEZXJpdmVkIDogcHVibGljIEJhc2Ugewp9OwoKaW50IG1haW4oKSB7CiAgRGVyaXZlZCBkOwogIEJhc2UmIGIgPSBkOwp9&rev=1.0
https://cppinsights.io/lnk?code=I2luY2x1ZGUgPGlvc3RyZWFtPgojaW5jbHVkZSA8dmVjdG9yPgoKaW50IG1haW4oKXsKIAogIHN0ZDo6dmVjdG9yPGludD4gbXlWZWN7MSwgMiwgMywgNCwgNSwgNn07CiAgCiAgZm9yIChhdXRvIHY6IG15VmVjKSBzdGQ6OmNvdXQgPDwgdiA8PCBzdGQ6OmVuZGw7CiAgCn0KICAKICAKICAKICAK&rev=1.0
https://cppinsights.io/lnk?code=aW50IG1haW4oKXsKICAKICBhdXRvIGFkZDEgPSBbXShpbnQgZmlyLCBpbnQgc2VjKXsgcmV0dXJuIGZpciArIHNlYzsgfTsKICBhZGQxKDIwMDAsIDExKTsKICAvL2FkZDEoMS41LCAyLjUpOwogIAogIC8vYXV0byBzZWMgPSA1OwogIC8vYXV0byBhZGQyID0gW3NlY10oaW50IGZpcil7IHJldHVybiBmaXIgKyBzZWM7IH07CiAgCiAgLy9hdXRvIGFkZDMgPSBbXShhdXRvIGZpciwgYXV0byBzZWMpeyByZXR1cm4gZmlyICsgc2VjOyB9OwogIC8vYWRkMygyMDAwLCAxMSk7CiAgLy9hZGQzKDEuNSwgMi41KTsKICAKfQ==&rev=1.0
https://cppinsights.io/lnk?code=I2luY2x1ZGUgPGlvc3RyZWFtPgojaW5jbHVkZSA8dXRpbGl0eT4KCnRlbXBsYXRlPHR5cGVuYW1lIFQsIHR5cGVuYW1lIC4uLiBBcmdzPgpUIGNyZWF0ZVQoQXJncyYmIC4uLiBhcmdzKXsKICByZXR1cm4gVChzdGQ6OmZvcndhcmQ8QXJncz4oYXJncykgLi4uKTsKfQoKc3RydWN0IE15U3RydWN0ewogIE15U3RydWN0KGludCYsIGRvdWJsZSYsIGRvdWJsZSl7fQp9OwoKaW50IG1haW4oKXsKCiAgZG91YmxlIG15RG91YmxlPSBjcmVhdGVUPGRvdWJsZT4oKTsKCiAgaW50IG15SW50PSBjcmVhdGVUPGludD4oMSk7CiAgCiAgTXlTdHJ1Y3QgbXlTdHJ1Y3Q9IGNyZWF0ZVQ8TXlTdHJ1Y3Q+KG15SW50LCBteURvdWJsZSwgMy4xNCk7Cgp9CiAgCiAgCiAgCiAgCg==&rev=1.0
https://cppinsights.io/lnk?code=&rev=1.0

Compiler Explorer von Matt Godbolt

Compiler Explorer erzeugt die Assembler Instruktionen.
» Unterstltzt mehr als 60 Compiler
» Stellt Sourcecode den Assemblerinstruktionen gegentber

= Erlaubt gleichzeitige mehrere Computerarchitekturen
darzustellen

= \ortelle:

= Erlaubt tiefe Einblicke in den Kompilierungs- und
Optimierungsprozess

= Zeigt, ob ein Ausdruck bereits beim Kompilieren berechnet oder
eine Funktion inline aufgerufen wird

= Stellt die Assemblerinstruktionen abhangig vom
Optimierungslevel dar

———



https://godbolt.org/

Compiler Explorer von Matt Godbolt

Compiler Explorer

[me X 3

1 #include <chrono>

2 #include <iostream> . Lx0:
3 - movsd
[3 constexpr auto tenMill = 1@¢ movsd
5 leaq
6 class MySingleton{ movg
public: call
static MySingletong getInstance(){ movg
static MySingleton instance; movg
return instance; movg
11 } .LBE4:
12 private: nop
13 MySingleton() = default; leave
14 ~MySingleton() = default; ret
5 Mysingleton(const MySingletong) = delete; .LFE1781
MySingleton& operator=(const MySingletong) = delete; main
.LFB1769:
b pushq
move
int main(){ subg
call
22 auto begin = std::chrono::steady_clock::now(}; movq
23 for (size_t i = 0; 1 <= tenMill; ++i){ .LBBS
2 MySingleton: :getInstance(); movq
L22:
std::chrono: :duration<double> res= std::chrono::steady_clock: :now() - cmpg
ja
std::cout << res.count() << std::endl; call
addq
I N Jmp
LL21:
.LBES:
call
movq
leaq
leaq
movq
movq
call
movg
leaq
leaq
movg
movg
call
leaq
movq
call
movl
call

Alg++ (GCC—Exp\nrerréui\d) 6.3.0- cached

B x86-64 gec 6.3 -

s+ el A 4

r#l) x o x

T

¢

-40(%rbp), %xmme

%xmm@, -16(%rbp)

-16(%rbp), %rax

%rdi

chrono: :duration<double, std::ratio<1l, 11> >::count() const
%xmme, srdx

-24(%rbp), %rax

%rdx, (%rax)

%rbp
%rsp, %rbp
$64, %rsp

std: :chrono::_v2
%rax, -48(%rbp)

r:steady_clock: :now()

$8, -8(%rbp)

$10000000, -8(%rbp)

L21

MySingleton: :getInstance()
$1, -8(%rbp)

cllZE)

: r:steady_clock: :now()

%rax, -16(%rbp)

-48(%rbp), %rdx

-16(%rbp), %rax

%rdx, %rsi

%rax, %rdi

std: :common_type<std::chrono: :duration<long,
%rax, -32(%rbp)

-32(%rbp), %rdx

-64(%rbp), %rax

%rdx, %rsi

%rax, %rdi

std: :chrono: :duration<double,
-64(%rbp), %rax

%rax, %rdi

std: :chrono: :duration<double,
std: :cout, %edi

std: :basic_ostream<char, std:

std::ratio<1l, 10000000001> >, std::chrono::duration<long, std::rat

std::ratio<1l, 11> >::duration<long, std::ratio<1l, 100080000801>, void>(std::chron

std::ratio<1l, 11> >::count() const

ichar_traits<char> >::operator<<(double)




#include <chrono>
#include <iostream>

constexpr auto tenMill = 1806060003

class MySingleton{

Compiler Explorer von Matt Godbolt

File Edit View Bookmarks Settings Help

static MySingleton& getInstance(){ - @ -
static MySingleton instance; 5a$g555355e-

return instance;} ‘ rainer@suse:
} 2.52e-07

rainer@suse:
MySingleton() = default} |
~MySingleton() = default} B rainer:
MySingleton(const MySingleton&) = delete}
MySingleton& operator={const MySingleton&) = delete}

13

int main(){
auto bhegin = std::chrono::steady_clock::now()}
for (size_t i = 83 i <= tenMillj ++i){

MySingleton::getInstance()}
}

std::chrono::duration<double> res= std::chrono::steady_clock::now() - begin}

std:icout << res.count() << std::endl;

~> singleton

~>» singletonOptimised |
~> 1

bash




Compiler Explorer von Matt Godbolt

Nicht optimierte Variante

int main(){ 107
auto begin = std::chrono::steady_clock: :now(); 208
for (size_t i = 0; i <= tenMill; +Fi){

MySingleton::getInstance();
h 216

std::chrono::duration<double> res= std::chrono::steady_clock::now() - 211

std::cout << res.count() << std::endl; 212

2089

' 213

Optimierte Variante

int main( ){

auto begin = std::chrono::steady clock::now();

for (size_t i = 8; i <= tenMill; ++i){
Mysingleton::getInstance();

}

std::chrono: :duration<double> res= std::chrono::steady clock::now() -

std::cout << res.count() << std::endl;

Ll

WL e

O

8

q

LL22:

.L21:

main:

cmpq
ja

call
addq

Jmp

LLFBE1793:

LLVLB:

LLVLL:

pushg
call

mov(q

call

{10000008, -8(%rbp)

L21
MySingleton::getInstance()
$1, -8(%rbp)

L22

%rbx
std::chrono:: V2::steady clock::now()

%rax, %rbx

std::chrono:: V2::steady clock::now()




#include <iostream=

constexpr int gcd(int a, int b){
while (b '= 0){
auto t = b;
b =a%hb;
a=-t;
}

return a;

}

int main(){

auto res = ged(121, 11);
constexpr auto resl = gcd{ipﬁ, 10);

std::cout << "res: " << res << std::endl;
std::cout << "resl: " =< resl << std::endl;

Compiler Explorer von Matt Godbolt

=

maln :
push rhbp
mov rhp, rsp
sub rsp, 16
mov esi, 11
mov edi, 121
call gcd(int, int)
mov DWORD PTR [rbp-4], eax
mov DWORD PTR [rbp-8], 1@
mov esi, OFFSET FLAT:.LCO
mov edi, OFFSET FLAT:_ZStdcout
call std::basic_ostream=char, std

ichar_tre



Compiler Explorer von Matt Godbolt

= Beispiele

= gcd
= Singleton



https://godbolt.org/z/hVAfoo
https://godbolt.org/z/NcXJuj
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func | ¢ myBir .
-.-u.-.-..--..-»'.sgr.std“k--;*w_lfﬂ:v Vel Wl
ps -
std::cout << “myVie o L ¢ i .
for ( auto 1: my) 5dd: :cout ’ - =
L
td::cout << Ak .
. A i .
td: :vector<int> nv‘««.?\) . Rainer Grimm
. ? \.l o o G .
a(myVec2.began : Training, Coaching und
‘ + Technologieberatung


http://www.modernescpp.de/
http://www.grimm-jaud.de/
http://www.modernescpp.de/

