
Chapter 3:Spatial Query Languages
3.1 Standard Database Query Languages

3.2 Relational Algebra

3.3 Basic SQL Primer

3.4 Extending SQL for Spatial Data

3.5 Example Queries that emphasize spatial aspects

3.6 Trends: Object-Relational SQL



Learning Objectives
Learning Objectives (LO)

LO1: Understand concept of a query language

LO2 : Learn to use standard query language (SQL)

LO3: Learn to use spatial ADTs with SQL
• Learn about OGIS standard spatial data types and operations

• Learn to use OGIS spatial ADTs with SQL

LO4: Learn about the trends in query languages

Mapping Sections to learning objectives
LO2 - 3.2, 3.3

LO3 - 3.4, 3.5

LO4 - 3.6
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3.4 Extending SQL for Spatial Data

Motivation
SQL has simple atomic data-types, like integer, dates and string

Not convenient for spatial data and queries
• Spatial data (e.g. polygons) is complex

• Spatial operation: topological, euclidean, directional, metric

SQL 3 allows user defined data types and operations
Spatial data types and operations can be added to SQL3

Open Geodata Interchange Standard (OGIS)
Half a dozen spatial data types

Several spatial operations

Supported by major vendors, e.g. ESRI, Intergraph, Oracle, IBM,...
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OGIS Spatial Data Model

Consists of base-class Geometry and four sub-classes:

Point, Curve, Surface and GeometryCollection

Operations fall into three categories:

Apply to all geometry types

• SpatialReference, Envelope, Export,IsSimple, Boundary

Predicates for Topological relationships

• Equal, Disjoint, Intersect, Touch, Cross, Within, Contains

Spatial Data Analysis

• Distance,Buffer,Union, Intersection, ConvexHull, SymDiff

Table in next slide details spatial operations
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List of Spatial Query Examples

• Simple SQL SELECT_FROM_WHERE examples
•Spatial analysis operations 

•Unary operator: Area (Q5, pp.68)
•Binary operator: Distance (Q3)

•Boolean Topological spatial operations - WHERE clause
•Touch (Q1, pp. 67)
•Cross (Q2, pp. 68)

•Using spatial analysis and topological operations
•Buffer, overlap (Q4)

•Complex SQL examples
• Aggreagate SQL queries 
• Nested queries 
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Example schema
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Query 1
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Query 2
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Query 3

Query: For each river, find its closest city.

SELECT C1.Name, R1.Name

FROM   City C1, River R1

WHERE  Distance (C1.Shape, R1.Shape) < 

ALL (SELECT Distance(C2.Shape, R1.Shape)

FROM   City C2

WHERE  C1.Name <> C2.Name

)

Comments: How is Distance computed between line 
and point?
Operator overloading or multiple redefinitions?
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Query 4
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Query 5

Use: Area(O.Shape)
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Query 6
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Query 7

Use: Point(x,y) to construct        
new points and
C.x or C.y to get     
coordinates of points

City at x,y

y=0equator
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Query 8

What about countries with no neighbors (Island)?
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Query 9
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Query 10
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Learning Objectives
Learning Objectives (LO)

LO1: Understand concept of a query language

LO2 : Learn to use standard query language (SQL)

LO3: Learn to use spatial ADTs with SQL

LO4: Learn about the trends in query languages
• Facilities for user defined data types in SQL3

Mapping Sections to learning objectives
LO2 - 3.2, 3.3

LO3 - 3.4, 3.5

LO4 - 3.6
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Defining Spatial Data Types in SQL3

• SQL3 User defined data type - Overview
• CREATE TYPE statements
• Defines a new data types
• Attributes and methods are defined
• Separate statements for interface and implementation

•Examples of interface in Table 3.12 (pp. 74)

• Additional effort is needed at physical data model level
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Examples (Point)
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Examples (LineString)
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Examples (Polygon)
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