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Attribute Data Input & Management

• Georelational & object-oriented data models

– Geometry + attributes

– Objects (including geometric and attribute objects)

• (R)DBMS

– INFO, MS Access, Oracle, Informix, SYBASE…

Geometry and Attribute Data
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Types of Attribute Data
• Categorical data

– Nominal

– Ordinal

• Numerical data
– Interval

– Ratio

• Data types
– Integer, float, double, string…

• Measurement scale and cartographic symbology

• Selection of data type for attribute data
– Measurement scale, efficiency, applications 

Pay Attention to Data!!!
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Database Structure

Relational Database
• Keys

– Primary key: identifies each record in a table. 

– Foreign key: an attribute that completes a relationship by 

identifying the parent entity.

– Composite key: a primary that made up of more than one 

attribute.

• NRCS Soil Attribute Data: Map Unit Interpretation Record (MUIR) 
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DB Normalization

• Avoid redundancy

• Improve DB maintenance efficiency

• Maintain entity independence

Database Normalization

• 1NF

• 2NF (has no composite keys)

Owner  name Owner address

Wang 101 Oak St

Chang 200 Maple St

Jones 105 Ash St

Smith 300 Spruce Rd

Costello 206 Elm St

PIN Sale date Acres Zone 

code

Zoning

P101 1-10-98 1.0 1 residential

P102 10-6-68 3.0 2 commercial

P103 3-7-97 2.5 2 commercial

P104 7-30-78 1.0 1 residential

Parcel table Address table
PIN Owner

P101 Wang

P101 Chang

P102 Smith

P102 Jones

P103 Costello

P104 Smith

Owner table
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PIN Sale date Acres Zone code

P101 1-10-98 1.0 1

P102 10-6-68 3.0 2

P103 3-7-97 2.5 2

P104 7-30-78 1.0 1

Owner  name Owner address

Wang 101 Oak St

Chang 200 Maple St

Jones 105 Ash St

Smith 300 Spruce Rd

Costello 206 Elm St

PIN Owner

P101 Wang

P101 Chang

P102 Smith

P102 Jones

P103 Costello

P104 Smith

Parcel Table

Address Table

Owner Table

Zone code Zoning

1 residential

2 commercial

Zone Table

Separate tables after normalization.

One-to-one relationship
Many-to-one relationship

One-to-many relationship
Many-to-many relationship

Types of Data Relationship (cardinalities)

Primary Foreign

Primary

Primary
Foreign

Foreign

• Type of relationship and data display
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ER Diagram Notation

• Entity – Relation – Attribute 

• Cardinality (one, many)

• Existance (optional, mandatory)

• http://www.utexas.edu/its/windows/database/datamodeling/dm/erintro.html

Parcels & Owners

• An Owner may own one or more Pacels.

• A Pacel is owned by at least one Owner.

Parcels FeatureClass 

(Parcel)

ObjectID

SHAPE

PROPERTY_I

LANDUSE_CO

ZONING

…

Owners Table 

(Owner)

Object identifier

PROPERTY_ID

ELEMADDR

Owner_name

…
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SURRGO & MUIR

Relationship Classes:

Mosoils_comp
A SoilPolygon has at least one SoilComponent.

A SoilComponent may be assigned to a SoilPolygon.

Comp_forest
A SoilComponent may have one or more ForestType.

A ForestType may be assigned to a SoilComponent.

Forest_plantnm
A ForestType must have a PlantName.

A PlantName may be assigned to a ForestType.

mosoils.shp (SoilPolygon)

FID

Shape

AREA

…

MUSYM

…

forest.dbf (ForestType)

OID

STSSAID

MUID

SEQNUM

PLANTSYM

…

comp.dbf (SoilComponent)

OID

STAAAID

MUID

SEQNUM

MUSYM

…

Plantnm.dbf (PlantName)

OID

PLANTSYM

SCINAME

COMNAME

• Reference:

Introduction to Data Modeling
http://www.utexas.edu/its-archive/windows/database/datamodeling/index.html
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Exercise



9

Attribute Data Entry

• Data entry: type, OCR, import, data logger

– Verification

• Visual inspection

• Validation rules (attribute domain)

• Cross-checking

• Data classification

– Simplification, isolation, ranking

• Data computation

CODE CATEGORY

11 Single Family Residential

12 Multiple Family Residential

13 Medium Density/Single Family Residential

14 Low Density/Single Family Resdidential

19 Mobile Home Park 

21 Commercial

31 Public/Quasi-Public

32 Public

41 Industrial

42 Office

43 Planned Light Industrial & Warehousing

44 Neighborhood Commercial

48 Freeway Service Commercial

49 Gateway Planned Mixed Use Development

50 Water

71 Roads

91 Mineral Extraction
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Data Exploration

• Exploratory data analysis
– Descriptive statistics

– Graphs

– Dynamic graphics (brushing)

– Spatial data exploration

• Data query
– Boolean expressions and Boolean connectors

– Subset manipulation

– SQL Select

SQL Select

• SELECT fieldlist
FROM table
[WHERE selectcriteria ]
[GROUP BY groupfieldlist ]
[HAVING groupcriteria ]

[ORDER BYfieldlist ] 

SELECT *

FROM Employees;

SELECT LastName, Salary

FROM Employees

WHERE Salary > 21000;
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SQL Select (cont.)

SELECT *

FROM Orders

WHERE ShippedDate = DateValue('5/10/96');

SELECT COUNT(EmployeeID)

AS HeadCount FROM Employees;

SELECT CategoryID,

Sum(UnitsInStock)

FROM Products

GROUP BY CategoryID

HAVING Sum(UnitsInStock) > 100;

Join Tables in SQL

SELECT Employees.Department, Supervisors.SupvName

FROM Employees, Supervisors

WHERE Employees.Department = Supervisors.Department;

• INNER JOIN

• OUTER JOIN (LEFT JOIN, RIGHT JOIN)
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Inner Join, Left & Right Joins

SELECT field1, field2, field3 

FROM first_table 

INNER JOIN second_table 

ON first_table.keyfield = second_table.foreign_keyfield;

SELECT field1, field2, field3

FROM first_table

LEFT JOIN second_table

ON first_table.keyfield = second_table.foreign_keyfield;

SELECT field1, field2, field3

FROM first_table

RIGHT JOIN second_table

ON first_table.keyfield = second_table.foreign_keyfield;

Join and Relate

• Join: 1-1, M-1

• Relate: 1-1, M-1, 1-M, M-M

• Relationship class: a Relate defined in a 

Geodatabase instead of in a map.
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Spatial Database: ST_Gemetry storage type

• Geodatabases in DB2, Informix, Oracle, or PostgreSQL use the 

ST_Geometry SQL data type. This data type can be used within the 

geodatabase. It provides spatially-enabled SQL access to feature 

class geometry for third-party applications.

• ST_Geometry implements the OGC and ISO SQL Multimedia 

Specification for Spatial. (The OGC reference is OpenGIS Implementation Specification 

for Geographic information - Simple feature access - Part 2: SQL option. The ISO reference is 

ISO/IEC 13249-3 SQL multimedia and application packages - Part 3: Spatial.)

• Using SQL functions with ST_Geometry

– test spatial relationships

– perform spatial operations

– return properties of a geometry

– create spatial data or perform spatial transformations

ST_Geometry SQL Functions:

Test Spatial Relationships 

• ST_Contains

• ST_Crosses

• ST_Disjoint

• ST_Equals

• ST_Intersects

• ST_Overlaps

• ST_Relate

• ST_Touches

• ST_Within
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Example

• Tables: 

– bfp (building_id int, footprint st_geometry);

– lots (lot_id int, lot st_geometry);

• SELECT DISTINCT (building_id) FROM bfp, lots 

WHERE st_intersects (lot, footprint) = 't' AND 

st_contains (lot, footprint) = 'f'; 

ST_Geometry SQL Functions:

Perform Spatial Operations

• ST_Buffer

• ST_ConvexHull

• ST_Difference

• ST_Intersection

• ST_SymmetricDiff

• ST_Distance
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Example

• Tables: 

– sensitive_areas (id int, zone st_geometry);

– hazardous_sites (id int, location st_geometry);

• SELECT sa.id, hs.id, st_area (st_union 

(st_buffer (hs.location, .01), sa.zone)) FROM 

hazardous_sites hs, sensitive_areas sa; 

ST_Geometry SQL Functions:

Return Properties of a Geometry

• ST_Area

• ST_EqualSRS (PostgreSQL only)

• ST_Is3d (Oracle only)

• ST_IsClosed

• ST_IsEmpty

• ST_IsMeasured (Oracle only)

• ST_IsRing

• ST_IsSimple

• ST_OrderingEquals



16

ST_Geometry SQL Functions:

Create Data or Perform Transformations

• ST_PointFromText

• ST_Polygon

• ST_Geometry

• ST_Point

• …

Example

• Table:

– Point_test (pt1 st_geometry);

• INSERT INTO point_test VALUES ( st_point (10.01, 20.03, 0) );


