Abstract 
Geometry and topology provide different ways to express spatial properties and relations of objects. Geometrical properties, expressed with point coordinates, are subject to inaccuracy and resulting anomalies. Topological relations state categorical properties in a manner that is more appropriate for the finite structures provided by computers. Interoperable GIS have to support both representations. Consistency of geometry and topology is a substantial constituent of the quality of spatial data. This paper studies maps, i. e. plane graphs which explicitly store incidences of edges and faces. We specify maps as abstract data types by a set of axioms. These axioms may be regarded as in-tegrity constraints, allowing efficient checking of the consistency of geometry and topology of the database of a GIS structured accordingly. In contrast to topological consistency rules that have been used in the past this set of rules is complete in a precise sense. Above, there is a set of integrity preserving transaction rules. Such a rule, if applicable, transfers a GIS from a consistent state to a new state that is guaranteed to satisfy its integrity constraints again.

