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[57] ABSTRACT

An improved database data structure and datatype is dis-
closed for storing, manipulating and accessing multidimen-
sional spatial data in a database. Binary helical hyperspatial
code (HH CODE) is used to represent data of N dimensions.
The binary HH CODE data structure maintains the dimen-
sional organization of multidimensional data within the data
itself. Spatial data is stored using BH code which is modeled
as a N-tree structure derived using recursive decomposition.
A high water mark is set as the upper limit for data volume
which may be stored in any one partition. As data stored in
a partition exceeds the high water mark, the data is decom-
posed into child partitions such that no partition data stores
exceed the high water mark. If the high water mark is
exceeded, additional child partitions are automatically cre-
ated and the parent table is not retained. A data structure is
defined which represents the partitioned tables and BH code
values. Appropriate attributes are associated with each of the
BH code values which may represent non-spatial data such
as temperature, salinity, or cosmic ray flux. Methods and
apparatus are also provided to apply teachings of binary HH
CODE to line segments and topology.

69 Claims, 20 Drawing Sheets

BHCODE DATA STRUCTURE

DATA BYTES

META DATA

TYP = TYPE BYTE
TOP = TOPOLOGY BYTE

A
N

AN
2086 210 204 202 200

DIM = NUMBER OF DIMENSIONS IN THE BHCODE
LEV = NUMBER OF LEVELS ENCODED FOR EACH DIMENSION

NOTES: —BHCODE BITS ARE PACKED AS TIGHILY AS POSSIBLE INTO DATA BYTES
—~META DATA IS AT THE END SO THAT SORT ORDER IS PRESERVED

EXAMPLE: 3-D, 4 LEVEL BHCODE

010117101001 | 3 3 4.3 00
/N NN

212 216

214 219

KERNEL FUNCTIONS: BHENCODE(),BHDECODE()
BHCOMPOSE (), BHCOLLAPSE(),
BHMATCH(),BHCOMMONCODEY),
BHNDIM(), BHLENGTH(), BHPRECISION(),
BHLEVELS(), BHCELLSIZE(), BHSUBSTR(),
BHDISTANCE()), BHJLDATE{ ), BHCLDATE],



