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!BSTRACT

4HE�DISTANCE�TYPE�OF�AN�OUTPUT�ITERATOR�USUALLY�IS�VOID��I�E��AN�OUTPUT�ITERATOR�DOES
NOT�HAVE�A�DISTANCE�TYPE��4HIS�PROPOSAL�SUGGEST�TO�GIVE�THE�OUTPUT�ITERATORÖS
DISTANCE�TYPE�A�USEFUL�MEANING��)T�MAKES�THE�34,�MORE�CONSISTENT�AND�EASIER�TO
UNDERSTAND�AND�EXTEND�

��� -OTIVATION

)T�WAS�DISCUSSED�TO�MAKE�INPUT�ITERATORS�AND�OUTPUT�ITERATORS�MORE�CONSISTENT��FOR
BOTH�ITERATOR�CATEGORIES�THE�NOTION�OF�THE�DISTANCE�BETWEEN�TWO�ITERATOR�POSITIONS
DOES�NOT�REALLY�MAKE�SENSE��3TILL��THE�DISTANCE�TYPE�CAN�BE�SEEN�AS�A�TYPE�THAT
ALLOWS�TO�REPRESENT�COUNTS�ON�THE�NUMBER�OF�INCREMENTS�WHICH�CAN�BE�DONE�ON�AN
ITERATOR���)N�THIS�SENSE�THE�DISTANCE�TYPE�OF�AN�INPUT�ITERATOR�IS�USED�IN�THE�COUNT
ALGORITHM�

)NPUT�ITERATORS�HAVE�A�DISTANCE�TYPE��WHICH�USUALLY�DEFAULTS�TO�ptrdiff_t��/UTPUT
ITERATORS�ARE�NOT�SUPPOSED�TO�HAVE�AN�ITERATOR�TYPE��AN�OUTPUT�ITERATORÖS�DISTANCE
TYPE�THEREFORE�IS�USUALLY�void��(OWEVER��IT�IS�HARD�TO�EXPLAIN�WHY�ONE�CAN�EXPRESS
THE�COUNT�OF�INCREMENTS�OF�AN�INPUT�ITERATOR�BY�MEANS�OF�THE�INPUT�ITERATORÖS
DISTANCE�TYPE��BUT�THE�SAME�IS�NOT�TRUE�FOR�AN�OUTPUT�ITERATOR�

)N�ORDER�TO�SHOW�THE�INCONSISTENCY��CONSIDER�THE�ALGORITHMS�SEARCH?N��FILL?N��AND
GENERATE?N��4HEY�ALL�HAVE�A�SIZE�TYPE�AS�A�TEMPLATE�PARAMETER��&ROM�A�LOGICAL
POINT�OF�VIEW�THE�BEST�CHOICE�FOR�THE�SIZE�TYPE�IS�THE�RESPECTIVE�ITERATORÖS�DISTANCE
TYPE��AS�IS�IT�FOR�THE�COUNT�ALGORITHM��(OWEVER��FILL?N�AND�GENERATE?N�WORK�WITH
OUTPUT�ITERATORS��WHICH�DO�NOT�HAVE�A�DISTANCE�TYPE�

!DDITIONALLY��THE�LACK�OF�A�DISTANCE�TYPE�FOR�OUTPUT�ITERATOR�MAKES�IT�DIFFICULT�TO
IMPLEMENT�ALGORITHMS�THAT�COUNT�THE�ELEMENTS�THAT�THEY�INSERT�INTO�AN�OUTPUT
SEQUENCE��3UCH�AN�ALGORITHM�WOULD�TYPICALLY�TAKE�AN�OUTPUT�ITERATOR�AS�AN
ARGUMENT�AND�RETURN�A�COUNT��4HE�APPROPRIATE�TYPE�OF�SUCH�A�COUNT�WOULD�BE�THE
ITERATORÖS�DISTANCE�TYPE��(OWEVER��WITHOUT�A�DISTANCE�TYPE�FOR�OUTPUT�ITERATORS��YOU
CANÖT�DO�IT��9OU�WOULD�HAVE�THE�SAME�PROBLEM�WE�ORIGINALLY�HAD�WITH�THE�ORDINARY
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COUNT�ALGORITHM��THE�RETURN�TYPE�CANNOT�BE�DEDUCED�FROM�THE�FUNCTION
ARGUMENTS���)�DONÖT�SEE�A�COMPELLING�REASON�WHY�COUNTING�OUTPUT�SHOULD�BE�MORE
DIFFICULT�THAN�COUNTING�INPUT�

(ERE�IS�AN�EXAMPLE�OF�SUCH�A�ALGORITHM���)T�PUTS�VALUES��WHICH�ARE�GENERATED�BY�A
GENERATOR���INTO�AN�OUTPUT�SEQUENCE��UNTIL�THE�GENERATOR�DECIDES�THAT�THE�JOB�IS
DONE��4HE�ALGORITHM�RETURNS�THE�NUMBER�OF�VALUES�INSERTED�TO�THE�OUTPUT
SEQUENCE�

template <class OutputIterator, class Generator>
iterator_traits<OutputIterator>::distance_type
output_count(OutputIterator iter, Generator gen)
{ for (n=0; !gen.stop(); n++, *iter++=gen());
  return n;
}

4HE�INTERFACE�OF�A�GENERATOR�TO�BE�USED�WITH�MY�THIS�ALGORITHM�IS�
class Generator {
public:
  Generator(...); // any kind of constructor
  some_type operator()(void); // the function call operator
  bool stop() const; // the end of generation indicator
};

"ELOW�IS�AN�EXAMPLE�OF�AN�ACCORDING�GENERATOR��7ITH�EACH�CALL�IT�ØGENERATESÙ�THE
NEXT�ELEMENT�FROM�A�CONTAINER�THAT�HAS�CERTAIN�PROPERTIES�DETERMINED�BY�A
PREDICATE��4HE�GENERATOR�DECIDES�HOW�MANY�VALUES�IT�GENERATES�
template <class Container, class Predicate>
class CertainContainerElements {
public:
  CertainContainerElements(const Container& c, Predicate p)
  : _cont(c),_iter(c.begin()),_pred(p) {}
  typename Container::value_type operator()(void)
  {  while (!stop())
     { if (_pred(*_iter))   return *_iter++;
       else                 _iter++;
     }
  }
bool stop() const
  { return _iter == _cont.end(); }
private:
  const Container& _cont;
  typename Container::const_iterator _iter;
  Predicate _pred;
};
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"ELOW�IS�AN�EXAMPLE�OF�HOW�THE�output_count()�ALGORITHM�CAN�BE�USED��)T�TAKES
ALL�NEGATIVE�ELEMENTS�FROM�A�LIST�OF�INTEGERS��INSERTS�THEM�INTO�AN�OUTPUT�SEQUENCE�
AND�COUNTS�THEM�

  list<int> l;
  ostream_iterator<int> ost(cout,"\t");
  // populate the list
  ostream_iterator<int>::distance_type n =
  output_count(ost,CertainContainerElements<list<int>,Negative>(l,Negative()));

7ITHOUT�A�MEANINGFUL�DISTANCE�TYPE�FOR�OUTPUT�ITERATORS�THE�RETURN�TYPE�OF�MY
OUTPUT�COUNT�ALGORITHM�WOULD�BE�void�IN�THE�EXAMPLE�ABOVE��BECAUSE�THE
DISTANCE�TYPE�OF�AN�OSTREAM�ITERATOR�AT�PRESENT�IS�void��)�WOULD�HAVE�TO�ADD
ANOTHER�TEMPLATE�PARAMETER�FOR�THE�RETURN�TYPE��!S�RETURN�TYPES�CANNOT�BE
DEDUCED�FROM�THE�FUNCTION�ARGUMENTS��THE�INTERFACE�WOULD�LOOK�LIKE�THIS�

template <class OutputIterator, class Generator, class Count>
void
output_count(OutputIterator iter, Generator gen, Count& n)
{ for (n=0; !gen.stop(); n++, *iter++=gen());
  return n;
}

WHICH�IS�COUNTER
INTUITIVE��4HE�COUNT�SHOULD�BE�THE�RETURN�TYPE�RATHER�THAN�A
REFERENCE�PARAMETER��4HIS�IS�EXACTLY�THE�PROBLEM�THAT�CAUSED�THE�INTRODUCTION�OF
iterator_traits��SO�THAT�THE�STANDARD�count()�DIDNÖT�HAVE�TO�USE�THE�LATTER
STYLE�

��� 0ROPOSAL

)�SUGGEST�TO�MODIFY�THE�PREDEFINED�OUTPUT�ITERATORS�SO�THAT�THEY�HAVE�A�MEANINGFUL
DISTANCE�TYPE��4HE�ITERATORS�CONCERNED�ARE�THE�INSERT�ITERATOR�ADAPTORS�AND�THE
OSTREAM�AND�OSTREAMBUF�ITERATOR�

4HE�INSERT�ITERATOR�ADAPTORS�SHALL�TAKE�THEIR�DISTANCE�TYPE�FROM�THE�CONTAINER�THEY
WORK�ON��E�G�
template <class Container>
    class back_insert_iterator : public
      iterator<output_iterator_tag,void,typename Container::difference_type>;

4HE�OSTREAM�AND�OSTREAMBUF�ITERATORS�SHALL�TAKE�THEIR�DISTANCE�AS�A�TEMPLATE
PARAMETER�THAT�DEFAULTS�TO�PTRDIFF?T��E�G�
template <class T, class Distance = ptrdiff_t>
    class ostream_iterator : public
      iterator<output_iterator_tag,void,Distance>;
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��� !LTERNATIVE

)N�3ANTA�#RUZ�IT�WAS�DISCUSSED�TO�MAKE�INPUT�AND�OUTPUT�ITERATORS�MORE�CONSISTENT
BY�ELIMINATING�THE�DISTANCE�TYPE�FOR�INPUT�ITERATORS�AS�WELL��BECAUSE�THE�NOTION�OF�A
DISTANCE�BETWEEN�TWO�ITERATORS�DOES�NOT�MAKE�SENSE�
)�THINK�THE�DISTANCE�TYPE�IS�USED�FOR�TWO�THINGS�
• /N�THE�ONE�HAND�IT�EXPRESSES�THE�DISTANCE�BETWEEN�THE�FIRST�AND�LAST��ITERATOR
OF�A�RANGE�

• /N�THE�OTHER�HAND�IT�IS�USED�TO�EXPRESS�THE�COUNT�OF�INCREMENTS�TO�AN�ITERATOR�
LIKE�IN�count().

7ITH�INPUT�AND�OUTPUT�ITERATORS�ONLY�THE�SECOND�USAGE�MAKES�SENSE��/NE�MIGHT
THEREFORE�CONSIDER�TO�HAVE�TWO�SEPARATE�TYPES��A�DISTANCE�TYPE�AND�A
COUNT�TYPE��)�DO�NOT�PROPOSE�THIS��BECAUSE�IT�WOULD�INTRODUCE�YET�ANOTHER�TYPE�
(OWEVER��)�DO�SUGGEST�TO��AB	USE�THE�DISTANCE�TYPE�FOR�BOTH�PURPOSES��&OLLOWING
THIS�LINE�OF�LOGIC��INPUT�AS�WELL�AS�OUTPUT�ITERATORS�SHOULD�HAVE�A�MEANINGFUL
DISTANCE�TYPE��I�E��A�TYPE�DIFFERENT�FROM�void�

��� #AVEAT

4HE�PROPOSED�CHANGES�DEPEND�ON�THE�AVAILABILITY�OF�PARTIAL�SPECIALIZATION���4HIS�IS
BECAUSE�)�MADE�USE�OF�THE�ITERATOR�TRAITS��WHICH�REQUIRE�PARTIAL�SPECIALIZATION��!S�)
HAD�NO�ACCESS�TO�A�COMPILER�THAT�SUPPORTS�THIS�LANGUAGE�FEATURE��)�HAD�NO�CHANCE
TO�TEST�THE�PROPOSED�CHANGES�

��� 7ORKING�0APER�#HANGES

)N�CLAUSE��������;LIB�ITERATOR�TAGS=�CHANGE�THE�DESCRIPTION�OF�THE�INSERT�ITERATOR
ADAPTORS�AND�OUTPUT�STREAM�AND�OUTPUT�STREAM�BUFFER�ITERATORS�IN�THE�HEADER
�ITERATOR��SYNOPSIS�TO�
    template <class Container>
      class back_insert_iterator : public
      iterator<output_iterator_tag,void,typename Container::difference_type>;

    template <class Container>
      class front_insert_iterator : public
      iterator<output_iterator_tag,void,typename Container::difference_type>;

    template <class Container>
      class insert_iterator : public
      iterator<output_iterator_tag,void,typename Container::difference_type>;

    template <class T, class Distance = ptrdiff_t>
      class ostream_iterator : public
      iterator<output_iterator_tag,void,Distance>;

    template <class charT, class traits = char_traits<charT>,
              class Distance = ptrdiff_t >
      class ostreambuf_iterator : public
      iterator<output_iterator_tag,void,Distance>;
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-AKE�ACCORDING�CHANGES�IN�CLAUSE���������;LIB�INSERT�ITERATORS=��I�E��CHANGE�THE�BASE
CLASSES�OF�CLASS�back_insert_iterator, front_insert_iterator�AND
insert_iterator�FROM�iterator <output_iterator_tag, void, void>
TO iterator <output_iterator_tag, void, typename Container::
difference_type>�

)N�CLAUSE��������;LIB�OSTREAM�ITERATOR=�AND�CLAUSE��������;LIB�OSTREAMBUF�ITERATOR=
ADD�A�SECOND�TEMPLATE�PARAMETER�Distance�TO�THE�CLASS�TEMPLATES
ostream_iterator AND�ostreambuf_iterator, AND�CHANGE�THE�BASE�CLASSES
FROM�iterator <output_iterator_tag, void, void>�TO�iterator
<output_iterator_tag, void, Distance>�


