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Oracle Spatial and the
Utility Business –

Things That Go Well
Together
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• Old Methods

• How Simple it Now Can Be

• Spatializing Existing Databases
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Utility Business Requirements

• Location questions are common

• Where relative to
• Other physical plant

• A customer location/address

• A field crew or repair vehicle

• Other pending work locations

• Other utilities

• General polygonal queries
• Facilities counts/lengths within tax boundaries

• Facilities within ad-hoc polygon



Example of Old Methods

Location Question Example:
Total wire miles within tax boundary

• From tabular database
• Obtain list of everything installed/removed and tally

• From map - pre-vector data
• Manually run measuring wheel over paper map

• From map – vector CAD data
• Open area of interest, overlay polygon, build queries

• From geospatial database
• Develop queries in proprietary language



Business Benefits of Oracle Spatial

• Strenuous location questions are now simple SQL

• Extensive documentation & examples from Oracle

• No longer is proprietary language required

• Oracle Spatial is not just an IT thing but becomes
the solution for the business user

• It fundamentally changes the way utilities can do
business



Business Benefits of Oracle Spatial

• Simple light weight standard technology rather than
third party complex GIS engines

• Requirement for those GIS machines fades away
($$$ Savings)

• Anything spatial question can be asked at the
database level and rendered on simple web views

• This is a new paradigm in the geospatial world and
will completely change the GIS Landscape



Scenarios We Will Explore

• Modernizing old records
• Load light data model & convert in db

• Regulatory reporting with spatial intelligence
• Typically tax district query or some ad-hoc inquiries

• Customer-to-asset validation
• Data quality - looking for incorrectly connected things

• Customer intelligence – spatial data warehousing
• All information brought together with the spatial data so

that information can be viewed together on mapping
backdrop



Modernizing Old Records

• Most utilities have CAD
file based mapping data
that is not yet converted
into GIS

• Tools exist in Oracle
Spatial to harvest that
information and move it
to the database

Transmission
& Distribution

Migration

Data Management

CAD File
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Regulatory Reporting

• All regulated utilities are required
to report on their assets

• Investor owned utilities are
required to pay taxes – per
taxing district on their assets

• Regulatory bodies often required
information on an ad-hoc basis

• Utilities have no choice but to
respond

Analyze
Enterprise

Measure

Report
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Regulatory Reporting

• This process is cumbersome
with paper maps or CAD files

• Much simpler/faster against
the database

• Report completion goes from
weeks to hours or minutes

Benefits
Realization

Analyze
Enterprise

Report

DatabaseCAD File



Customer to Asset Validation

• Utility companies must
understand their assets and
network

• Assets support operations
management activities –
Outage Management, etc.

• Incorrect data causes
delays in emergencies and
lack of organizational faith
in the data/system Benefits

Realization

Analyze
Enterprise

Database
Health Check

Data Quality
Inspection



Transformer

Customer



Customer Intelligence

• Spatial data warehousing
provides view of all enterprise
data with mapping backdrop

• Geographical view adds
positional relativity and
enhances understanding

• Can provide significant
operational benefits from
single user interface

Analyze
Enterprise

Business Intelligence
& Spatial Data Warehousing

Enterprise 
Database

Benefits
Realization





Technical Aspects
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Spatializing Existing Data

Design qualityDesign quality

SQL/ SpatialSQL/ Spatial
expertiseexpertise

RepeatableRepeatable

CAD userCAD user
changechange

Improving dataImproving data
qualityquality

Strength          WeaknessStrength          Weakness

Third Party ETL-like Periodic Translation

Database Centric Incremental Migration 

Designer

Expensive toExpensive to
maintainmaintain

Data alwaysData always
out of dateout of date

Happy CADHappy CAD
usersusers

Manual orManual or
batchbatch

InexpensiveInexpensive
toolstools

Strength                WeaknessStrength                Weakness



Data Structure Process

• Create a conversion schema

• Load clean CAD data
• Consistent
• Unstructured

• Add structure using Oracle
• Tagging text attributes
• Building connectivity
• Verifying geometry

Conversion
Schema

Production
Schema



Verifying geometry
Structured Unstructured

NoNo

NoNo

NoNo

NoNo

NoNo

YesYesMeaningful geometryMeaningful geometry

YesYesGeometric precision, snappingGeometric precision, snapping

YesYesText label layer predictabilityText label layer predictability

YesYesConsistent line styles and layersConsistent line styles and layers

YesYesBlock or cell attributesBlock or cell attributes

CAD Quality                                            Structured              UnstructuredCAD Quality                                            Structured              Unstructured



Geometry Validation

• SDO_VALIDATE_GEOMETRY

• Provides detailed messages for bad data

• Allows predictable fixes for many problems



Fixing duplicate vertices

• Remove the duplicate
ordinates

• Update the geometry

• Check for lines
compressed to a point

• Oriented points



Check for Lines Compressed to a
Point

select chan_id from z_channel c where

Rowid in (select sdo_rowid from errors where
substr(result, 1,5) = '13356')

And  (select count(*) from
TABLE(removeduplicateordinates(simple_geo
metry).sdo_ordinates))=1

TO BE CHANGED



Structuring – linking text
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Linking text – Oracle tools

• SDO_NN used with care

• SDO_GEOM and SDO_UTIL

• Text is either a line or an oriented point

• For a set of nearest lines to a label
• Rules for angles

• No solution is perfect A
C

S
R

 0
/1

Text
baseline



Text linking – leaders

T-1004
1984

930056

The closest line to this
leader is SNO-BIL

This leader is closest to “930056”,
“T-1004” and “1984”

SNO-BIL

“SNO-BILL” has
this line as its
closest line.

This segment, which has no
name in the vicinity, will not
be named.

• Build a tree of
text links

• Filter with
sdo_anyinteract

• Always link lines
to the text, not
the reverse

  sdo_nn(line, text)



Structuring – building
connections & associations

• Data model sensitive – the data model helps

• Find compatible devices closest to the end
points of linear objects

• Insert into connectivity table



Tax district asset reporting

• Sum cable lengths
clipped by tax district

• Tax districts are
arbitrarily complex

• Use in-situ asset data

• Don’t (permanently) split
cables!

• No redundant data

• Simple web reporting
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Model

PHASE

MATERIAL

TYPE

GEOMETRY

FEATUREID

Cable

…

…

GEOMETRY

NAME

FEATUREID

Tax Boundary

?

• Relationship is geospatial

• Cable segments contained by
each tax boundary

• Tax boundaries are multi-
polygons
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• SDO_GEOM performs geometry manipulation

• Intersect two geometries
• SDO_GEOM.SDO_Intersect

• Calculate length of a segment
• SDO_GEOM.SDO_Length

SDO_GEOM package



Here’s the SQL
create or replace view pipe_intersect as select

c.gid, sdo_geom.sdo_intersection(c.geometry,
t.geometry, 0.01) INTGEOM, t.muni_code,
c.geometry from sp_watpipe c, sp_municipality t

where sdo_filter(c.geometry, t.geometry) = 'TRUE'

• Compare this to the traditional GIS way of performing overlays
• No permanent data created. View is always correct.
• In this case it would be wise to try to handle NULL geometry
• SDO_GEOM.VALIDATE_GEOMETRY_WITH_CONTEXT

function finds geometries that are invalid.
• Computed geometry is not indexed



Details

• Composite geometry

SDO_GTYPE = 2006

• These multiple element geometries cause
some GIS or CAD clients problems … get
ready for the solution

• Pipelined PL/SQL functions



Pipelined Disaggregation

create type geomarray as table of
sdo_geometry;

create or replace function disaggregate
(geometry in sdo_geometry)

return geomarray pipelined as
i integer;

begin
for i in 1..sdo_util.getnumelem(geometry)

loop
PIPE ROW(sdo_util.extract(geometry, i));

end loop;
end;



Customer-to-asset assignment

• Access spatial services from other systems
• Potentially on different machines

• Maintaining data integrity in a OMS is
sometimes difficult

• Use Oracle Spatial services to
• Locate nearest device to a customer

• Connectivity is often not to the premise level
• Geocode customer from address

• Publish as web services or remote PL/SQL
procedures

?



Conclusion

• Oracle Spatial – A New Paradigm in the Industry

• No More Requirement for Large GIS Machines

• True and Significant Business Benefits

• Simpler is Better, Faster, Cheaper, Smarter…
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