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THE NEWEST OLD LANGUAGETHE NEWEST OLD LANGUAGE

MATT GODBOLTMATT GODBOLT
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WHO USES C++?WHO USES C++?
Games
Finance
Embedded devices
Servers
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BUT WHY C++?BUT WHY C++?
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C++ STRENGTHSC++ STRENGTHS
Value types
Clear object lifetimes
Performance
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"But isn't C++ the language with the horrible error messages and all the
crashing?"
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That's old C++!
New C++ is better!
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So, what's changed?
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Era Highlights

C++98 memory leaks, use-a�er-free, crashes...

C++11 auto, range-for, lambdas, move, smart pointers,
constexpr, atomics, UDLs...

C++14 return type deduction, better lambdas

C++17 if constexpr, optional, variant, string_view

C++20 Concepts, ranges, coroutines... maybe?
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double rms(const vector<double> &v) { 
  double sum = 0.0; 
  for (vector<double>::const_iterator i = v.begin(); 
       i != v.end(); 
       i++) { 
    sum += *i * *i; 
  } 
  return sqrt(sum); 
}
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double rms(const vector<double> &v) { 
  double sum = 0.0; 
  for (auto i = v.begin(); i != v.end(); i++) { 
    sum += *i * *i; 
  } 
  return sqrt(sum); 
}
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double rms(const vector<double> &v) { 
  double sum = 0.0; 
  for (auto i : v) 
    sum += i * i; 
  return sqrt(sum); 
}                
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static double accum(double partialSum, double elem) { 
    return partialSum + elem * elem; 
} 
double rms(const vector<double> &v) { 
  return sqrt(accumulate( 
        v.begin(), v.end(), 0.0, accum)); 
}                
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double rms(const vector<double> &v) { 
  return sqrt(accumulate( 
      v.begin(), v.end(), 0.0, 
      [](double partialSum, double elem) { 
          return partialSum + elem * elem; 
      } 
  )); 
}                
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WHY C++?WHY C++?
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VALUE TYPESVALUE TYPES
Passed by value
Zero overhead
Position, error code, prices, quantities, times...
Strong typing
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void buyShares(const char *symbol, 
               double price, 
               int quantity); 
 
buyShares("GOOG", 800, 975.0); // whoops!
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void buyShares(const char *symbol, 
               Price price, 
               Quantity qty); 
 
buyShares("GOOG", Quantity(800), Price(975.0));

error: no matching function for call to 'buyShares' 
    buyShares("GOOG", Quantity(800), Price(975.0)); 
    ^~~~~~~~~ 
note: candidate function not viable: no known conversion from 
    'Quantity' to 'Price' for 2nd argument
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VALUE TYPESVALUE TYPES
class Pos { 
  float x{}; 
  float y{};
public: 
  constexpr Pos() = default; 
  constexpr Pos(float x, float y) 
    : x(x), y(y) {} 
  constexpr Pos operator +(Pos other) const { 
      return Pos(x + other.x, y + other.y); 
  } 
  // and so on for other operators... 
};

12



CLEAR OBJECT LIFETIMESCLEAR OBJECT LIFETIMES
string queryDb(const string &q) { 
  DbConnection conn("server", 9000); 
  return conn.query(q); 
}
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CLEAR OBJECT LIFETIMESCLEAR OBJECT LIFETIMES
class Document { 
  vector<unique_ptr<Elem>> objects_; 
public: 
  void add(unique_ptr<Elem> &&object) { 
    objects_.emplace_back(move(object)); 
  } 
};
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PERFORMANCEPERFORMANCE
auto midPoint(const vector<Pos> &vec) { 
  auto total = accumulate(begin(vec), end(vec), Pos()); 
  return total / vec.size(); 
}

Compiler Explorer link
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https://godbolt.org/g/o4S2rN


BUT WAIT, THERE'S MORE!BUT WAIT, THERE'S MORE!
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COMPILERSCOMPILERS
Clang
GCC
icc
MSVC
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SANITIZERSSANITIZERS
Memory accesses
Undefined behaviour
Thread safety
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SANITIZERSSANITIZERS
int main(int argc, const char *argv[]) { 
   char array[10]{}; 
   return array[11]; 
}
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SANITIZERSSANITIZERS
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SMART EDITORSSMART EDITORS
vim/emacs & YouCompleteMe
JetBrains CLion
Eclipse CDT
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https://valloric.github.io/YouCompleteMe/
https://www.jetbrains.com/clion
https://www.eclipse.org/cdt/


SMART EDITORSSMART EDITORS
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SMART EDITORSSMART EDITORS
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COMMUNITY SUPPORTCOMMUNITY SUPPORT
Core guidelines
Guideline support library
#include<C++>

Slack
cppbestpractices
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https://github.com/isocpp/CppCoreGuidelines/blob/master/CppCoreGuidelines.md
https://github.com/Microsoft/GSL
http://www.includecpp.org/
https://cpplang.now.sh/
https://github.com/lefticus/cppbestpractices


WHAT ARE YOU WAITING FOR?WHAT ARE YOU WAITING FOR?
GIVE C++ A TRY NOW!GIVE C++ A TRY NOW!
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