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Abstract A transform-space index indexes objects represented as points in the transform space.
An advantage of a transform-space index is that optimization of join algorithms using these indexes
becomes relatively simple. However, the disadvantage is that these algorithms cannot be applied to
original-space indexes such as the R-tree. As a way of overcoming this disadvantages, the authors
earlier proposed the transform-space view join algorithm that joins two original-space indexes in the
transform space through the notion of the transform-space view. A transform-space view is a virtual
transform-space index that allows us to perform join in the transform space using original-space
indexes. In a transform-space view join algorithm, the order of accessing disk pages —for which
various space filling curves could be used —makes a significant impact on the performance of joins.
In this paper, we propose a new space filling curve called the adaptive row major order (ARM order).
The ARM order adaptively controls the order of accessing pages and significantly reduces the
one-pass buffer size (the minimum buffer size required for guaranteeing one disk access per page) and
the number of disk accesses for a given buffer size. Through analysis and experiments, we verify the
excellence of the ARM order when used with the transform-space view join. The transform-space
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view join with the ARM order always outperforms existing ones in terms of both measures used: the
one-pass buffer size and the number of disk accesses for a given buffer size. Compared to other

conventional space filling curves used with the transform-space view join, it reduces the one-pass
buffer size by up to 21.3 times and the number of disk accesses by up to 74.6%. In addition, compared
to existing spatial join algorithms that use R-trees in the original space, it reduces the one-pass buffer
size by up to 15.7 times and the number of disk accesses by up to 65.3%.
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|Algorithm TransformSpaceViewJoin(TV(R), TV(S), SFC)

/* create sfc_priority_queue , which is a priority queue whose elements
are ordered by SFC*/

l  SFCPriorityQueue sfc_priority_queue(SFC)

/* enqueue the region of the root page of TV(R) into sfc_priority_queue */
R sfc_priority_gueue Enqueue(GetRootPageRegion(TV(R)))

B while not sfc_priority_queue.IsEmpty() do

/* dequeue a region r_region from sfc_priority_queue */
4 r_region = sfc_priority_queue.Dequeue()

5 let r_page be the page corresponding to r_region

/* if r_page is a leaf page, join r_page with every page in the set of
—pag! page, jom r_pag pag
pages in SJW(r_region) */

6 if r_page is a leaf page then
7 for each leaf page s_page in the set of pages in SJW(r_region) in TV(S) do
B JoinPage(r_page, s_page)
9 end
/* if r_page is a non-leaf page, and the set of pages in SJW(r_region) is not empty,
enqueue all the regions of the children in r_page into sfc_priority_queue */
iy else if r_page is a non-leaf page and the set of pages in SJW(r_region) in TV(S) #¢ then
i1 for each region child_page_region in r_page do
12 sfc_priority_queue.Enqueue(child_page_region)
3 end ‘
14 end

18 5 Transform-Space View Join (TSV]) &adF
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