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Figure 62. Operator tree for query from Figure 61

way join instead of a sequence of binary joins to simplify the presentation). For
each child variable v′ of v, this node has a connection node

...µv ,v′(D,Q) and the
representative join node for v′. Some variables have no unary restrictions, some
no children in which case the respective parts are omitted (see v4). If a variable
has neither, we use the connection node as representative node for that variable
(see v3 , v7).

Based on this ordering of the CIQCAG expression, we can now de!ne a process-
ing scheme that computes the resulting sequence map for the entire expression
incrementally, outputs potential answers as soon as there is an extension to a
full answer, and discards potential answers as soon as there can be no more
extension to a full answer.

Outline of the iterator
processing scheme

!e fundamental observation for this scheme is that all unary operators are
already implemented in an iterator fashion, see Section 12, i.e., as a single pass
over the input sequence using, for each binding in the sequence, only conditions
on that binding itself (and not on any other binding) to determine its inclusion
or exclusion from the result.
For ...! and

...µv ,v′(D,Q), this is not so easy to see from the Algorithms in
Section 12. In the following, we focus on these two operators to detail the incre-
mental processing scheme. First, we annotate each join with the intersection of
the variables of the sequence maps computed by its children. For all variable
nodes in Figure 62, this yields a single variable, viz. the one shown as label in
Figure 62. For the semi-joins (which only connect unary operators), this yields
also a single variable (viz. the variable their parent is annotated with). For child
joins, i.e., joins with one

...µv ,v′(D,Q) and, possibly, one variable node, this yields

[ January 18, 2008 at 17:42 ]


