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The last item we will consider is construction of the runs. The strategy used so far
is the simplest way: We read as many elements as possible and sort them, writing
the result to a tape. This seems like the best approach possible, until we realize
that as soon as the first element is written to the output tape, the memory it used
becomes available for another element. If the next element on the input tape is
larger than the element just output, then it can be included in the run. �  ! " # $ " % & " ' " $
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Using this observation, we can give an algorithm for producing runs, com-
monly called replacement selection. Initially M elements are read into memory
and placed in a priority queue, using toss operations, followed by a single
fixHeap. We perform a deleteMin, writing the smallest element to the out-
put tape. We read the next element from the input tape. If it is larger than the ele-
ment just written, we can add it to the priority queue by an insert; otherwise, it
cannot go into the current run. Since the priority queue is smaller by one element,
this element is stored in the dead space of the priority queue until the run is com-
pleted and is used for the next run. Storing an element in the dead space is exactly
what was done in heapsort. We continue doing this until the size of the priority
queue is zero, at which point the run is over. We start a new run by rebuilding a
new priority queue with a fixHeap operation, in the process using all of the ele-
ments in the dead space.
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