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0000 OO0 Theversion for rvalue references can now be optimized so that its implementation steals the
contentsof X. To do that, however, we need the help of the type of x, because only the type of x has access tcits
internals. So, for example, you could use internal arrays and pointers of x to initialize the insertedelement, which
would be a huge performance improvement if class x is itself a complex type, whereyou had to copy
element-by-element instead. To initialize the new internal element, we simply calla so-called move constructor of
class X, which steals the value of the passed argument to initializea new object. All complex types should-and in the
C++ standard library will-provide such aspecial constructor, which moves the contents of an existing element to a
new element:For example, the move constructor for strings typically just assigns the existing internal characterarray
to the new object instead of creating a new array and copying all elements. The same applies toall collection classes:
Instead of creating a copy of all elements, you just assign the internal memoryto the new object. If no move
constructor is provided, the copy constructor will be used. In addition, you have to ensure that any
modification-especially a destruction-of the passedobject, where the value was stolen from, doesn't impact the state
of the new object that now ownsthe value. Thus, you usually have to clear the contents of the passed argument (for
example, byassigning nullptr to its internal member referring to its elements). Clearing the contents of an object for
which move semantics were called is, strictly speaking,not required, but not doing so makes the whole mechanism
almost useless. In fact, for the classes ofthe C++ standard library in general, it is guaranteed that after a move, the
objects are in a valid butunspecified state. That is, you can assign new values afterward, but the current value is not
defined.For STL containers, it is guaranteed that containers where the value was moved from are emptyafterward.
In the same way, any nontrivial class should provide both a copy assignment and a move assignment operator.
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