
Designing Single Workflow 
Workspaces:   The Why and How

Michel Gilbert

Project Manager, Centre for Topographic Information



Centre for Topographic 
Information Sherbrooke (CTI - S)

CDED
NHN

NRN
Spot orthos

Landsat 7 orthos

CanVec
NTDB

Toporama

CanMatrix



CTI - S Geospatial Environment

GDB update

NorthMapping

Landcover

NHN

NRN

D
a

ta
 A

c
q

u
is

itio
n
 P

ro
c
e

s
s
e

s

Contractor works

Data Quality

specs

Products

D
a

ta
 D

is
s
e

m
in

a
tio

n

Formats

Web Mapping

Metadata

Release

Catalogue

D
a

ta
 M

a
n

a
g

e
m

e
n

t S
e

rv
ic

e
s

Data extraction

Reconcile

FGDC/19115

Release

GDB

GeoBase

Catalogue

TOPORAMA



FME at CTI - S

ÁTogether since 1998
ÁData format conversion
ÁData management Ą Oracle Spatial

ÁOnline data distribution, web mapping
ÁProduction
ÁVMS / Laser Scan
ÁQLF

ÁNRN-Geobase, NHN -Geobase, IMR, 
CDED

ÁRaster
ÁNorthMapping
ÁLandCover

ÁNew production environment
ÁArcSDE (versioning), ArcMap
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FME at CTI - S

ÁFME builds

Á1542, 1619, 1670, 1677, 1688, 2182, 
2555, 2637, 4245, 5197, 6058

FMW FMX

Data acquisition 
Data management 600 45

Data Dissemination 90



Designing Single Workflow 
Workspaces: Why

ÁFacilitate Maintenance

ÁSimplify solutions

ÁReduce duplication

ÁShare solutions

ÁCoordinate development
ÁImplement CTI -S Data Quality Concepts



Designing Single Workflow 
Workspaces: Why

ÁSingle workflow workspaces
Ádesigned workspace to perform a specific 

enterprise task whatever the data source is

Áeasy to maintain



Designing Single Workflow 
Workspaces: How

ÁSingle workflow workspace design pattern
ÁSource: single point of entry
ÁDestination: fanout by attributes
ÁCentral workflow pattern
ÁCustom transformer per transformation 

or validation

ÁDesign rules for custom transformers
ÁCTI-S Data quality rules

Source Feature ...+

Fanout By Att. é+

Query+ ...
Input
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Source Feature ...+

Data Quality
concept+ ...

Input

Output

Data Quality rules

1

1

2

2

3

3

4

4



Designing Single Workflow 
Workspaces: How

ÁDesign rules for Custom 
Transformers

ÁSelf -described Input/Output 
pipelines

ÁAllow Parametres 

ÁGrouping results by output 
pipelines

ÁAll input features

ÁRemove working 
attributes 

ÁData Model independant

ÁNo transformation based on 
specific feature attributes
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Designing Single Workflow 
Workspaces: How

Á CTI-S Data Quality
Á Inspired by ISO standards about quality, measures and 

accuracy
ÁData validation applies standards for
ÁGeometry and Attribute

ÁData validation results 
ÁInconsistency feature classes

ÁData validation principles are expressed
ÁCatalogue (maintenance)
ÁSpecifications (contractor)

Source Feature ...+

Fanout By Att. é+
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Designing Single Workflow 
Workspaces: How

ÁCTI-S Data Quality - Implementation

GDB Catalogue

Project Catalogue

C.xml .html

1. Published catalogue 

2. Datagramme catalogue

D.xml

3. Production tablesD.sql tables

synchronization .sql

@

.jar .xsl

.py

@

.xsl

.html specifications for contractors

.jar



Designing Single Workflow 
Workspaces: How

Abstract
feature class Definition

Attributes

Data quality principlesGeometry CLASS
Sub - types



Designing Single Workflow 
Workspaces: How

ÁDatagramme tables

Attribute 
domain

Spatial
Constraint

Minimal dimension 
and filtering

constraints



Designing Single Workflow 
Workspaces: How

Example for an 

attribute constraint



Designing Single Workflow 
Workspaces: How

etc.

..

etc...
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- 3-
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1480212

Example for an 

geometric constraint

For a network 
linear flow



Designing Single Workflow 
Workspaces: How

Á CTI-S Data Quality in action ïValidation of Attribute 
domains

ÁAttribute domain validation principle is described in the 
catalogue

ÁPrinciple is expressed in database table
ÁRegular expression

ÁCustom transformer
ÁParametres

ÁFME transformer

ÁPipelines

ÁWorkspace
ÁSource

ÁDestination

ÁResults

Custom
Transformer

parametres



Designing Single Workflow 
Workspaces: How

A

B

C

Attribute table

Source + key

join validation rules
to features

Output
Piplelines



Designing Single Workflow 
Workspaces: How

Error management
(inconsistencies)

AttributeDomainValidation
Transformer

Joiner & rules



Designing Single Workflow 
Workspaces: How

ÁCTI-S Data Quality in action ïSpatial 
Constraint Validation

ÁFeature Geometry Relationship

ÁPrinciple is expressed in database table

ÁNine intersection matrix



Designing Single Workflow 
Workspaces: How

ÁNine intersection matrix

Point Line Polygon

Interior (I) : 
Geometry not at the 
limit .

Limit (L) :
Set of geometries of 

inferior dimension.

Exterior (E) :
Geometry not 
interior or limit.
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a. Crosses(b) Ú dim(I(a) Æ I(b)) = 0
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Designing Single Workflow 
Workspaces: How

A

B

(T**,***,***) (0F1,FF0,102)CROSSES

B A

OVERLAPS (101,FF0,212)(T*T,***,***)

A

B

(212,FF1,FF2)CONTAINS (TTT,FFT,FFT)

A

B

(TTT,TTT,TTT) (212,101,212)OVERLAPS

B

A

(F01,FF0,102)TOUCHES (FTT,FFT,TTT)



Designing Single Workflow 
Workspaces: How

Spatial Operators

Overlap
Touch - Border

Touch - Border

Cardinality

Multi - relationships



Designing Single Workflow 
Workspaces: How

Á CTI-S data quality in action ïvalidation of spatial constraint

ÁSpatial constraint principle is described in the catalogue

ÁTopology table

ÁCustom transformer

ÁParameters

ÁFME transformers

ÁPipelines

ÁWorkspace

ÁSource

ÁDestination

ÁResults



Designing Single Workflow 
Workspaces: How

ÁValiderContraintesSpatiales.fmx
Á Add an attribute to let us know if all the featureôs expected spatial 

constraints are valid [true,false]

Á Add a list of spatial relationship errors, including related feature ID, when 
possible

Input/Output/Parameter processing

Intermediate processing

Optimisation processing

Spatial relationship processing

Cardinality processing

Expected (NOT) processing



Designing Single Workflow 
Workspaces: How

ÁSpatial relationship processing
Á Manage Expected, Confirmed and Actual spatial relationship

Candidate geometry

Base geometry

Expected spatial relationship

NeighbourFinderRS

Gets actual relationships (related 
features)

SpatialRelator

Confirms expected 
relationships 

- Except disjoint/invalid

FeatureMerger

Associates expected 
relationships 

- To candidate geometry

Resulting Base feature with

- RelationshipExpected{}

- RelationshipConfirmed{}

- RelationshipFound{}

NeighbourFinderRS is a spatial extension of fme NeighbourFinder
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Workspaces: How

A

B



Designing Single Workflow 
Workspaces: How

AttributeDomainValidation

Transformer

Joiner & rules


