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Containment and dominance in Goddag structures

Goddag structures (generalized ordered-descendant directed acyclic graphs) are an
alternative to trees as a data structure for thinking about and manipulating textual
material; informally, they may be thought of as sets of tangled trees with shared sub-
structures. This paper describes some possible revisions to the notion of dominance in

Goddag structures.

The original description of Goddags [3] specifies that whenever one element A contains
all the character data contained by another element D, then A dominates D either
directly or indirectly (unless A and D contain exactly the same character data, in which
case one must dominate the other). This leads to deterministic results for the structure
of a Goddag over a given body of material, but the structures thus generated
sometimes feel intuitively awkward, often because the parent-child relations seem
inconsistent and unhelpful. When elements of two different types X and Y share
content, sometimes the X is the ancestor of the Y, sometimes vice versa, and

sometimes neither is ancestor of the other.

Related phenomena can be observed in concurrent SGML [2] and XML [5], where the
constraints on the multi-tree structures forbid structure-sharing in some cases where it
seems natural. The problem can also be illustrated using the technique of fragmenting
virtual

elements in order to fit them into an XML structure. In the case of fragmentation, a
simple mechanical association of containment and dominance results (for example) in
pages sometimes containing paragraphs, paragraphs sometimes containing pages,
and chapters containing a bewildering mixture of pages and paragraphs, some
fragmentary and some whole, as siblings of each other. Colored XML [1] provides
further examples, in which the relation between dominance and containment is seen

from a very different perspective.

A tentative analysis of intuitively satisfactory and intuitively unsatisfactory cases leads
to the conjecture that two distinct relations among nodes, ‘containment’ and
‘dominance’, should be postulated. Containment is a purely empirical superset-subset
relation between the contents of elements, while dominance entails not only
containment but also some further relationship between the two nodes, whose exact

nature remains elusive.



Structures which are intuitively more satisfactory and easier to work with may be made
possible by distinguishing containment and dominance, and by modifying the definition
of Goddag structures to make the parent-child relation reflect dominance not
containment. The introdution of 'colored Goddags' [4] may also help address this

problem area.
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