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Common Problems

• Common data problems:

– Issues converting CAD data to GIS

– Can’t merge multiple datasets together or load data 
into a shapefile or geodatabase because of different 
attribute names and/or data types

– Export or import a format that isn’t supported

– Any of the above plus a need to perform one or more 
geoprocessing steps (ex: reproject data)

• ETL tools deal with just these types of problems



ETL and FME

• ETL stands for Extract, Transform and Load
– Extract data from a source, transform it to fit a user’s 

needs, then load the data into a destination

• FME is a spatial ETL software application
– FME stands for “Feature Manipulation Engine”
– FME can read, write and manipulate both tabular and 

spatial data
• FME has many transformers for operating on attribute 

tables, text strings, xml and more
• FME also has some of the same geoprocessing capabilities 

that ArcGIS does (buffer, projection transformations, clip, 
overlay…)



Attribute transformers

• Attribute operations
– Join attributes to features

– Rename attributes

– Create new attributes

– Filter/query by attributes

– Concatenate

• Example: join attributes to 
features, then filter based on 
the attributes to load a subset 
of data (road type = ‘paved’)



Spatial transformers

• Spatial operations
– Alter or build features

– Detect changes between two 
sets of input features

– Overlay and intersections

– Raster operations

• Example: find updated 
features in a new version of a 
dataset and load into ArcSDE



Example transformers

• Translate coded values

• Join data from multiple sources 

0 Non-
residential

1 Residential

ValueMapper

transformer

N Non-residential

R Residential

Jeff 1

Phil 2

1 Sales

2 Products

Joiner

transformer

Jeff 1 Sales

Phil 2 Products



Example transformers

• Split a single attribute into multiple attributes

• Concatenate attributes

Base Map Service Center, 
910 Helena Ave, Helena, MT 

AttributeSplitter

Transformer

Base Map Service Center 910 Helena Ave Helena MT

Base Map Service Center, 
910 Helena Ave, Helena, MT 

Concatenator

Transformer

Base Map Service Center 910 Helena Ave Helena MT



Overview of ETL process

• Build the translation using FME Workbench, a 
graphic interface similar to Model Builder

– Step 1: Extract – add a source dataset to the 
workspace

– Step 2: Transform – add one or more transformers 
to make the desired changes to the data

– Step 3: Load – loaded the transformed data into a 
destination dataset



FME Workbench



Demos

• Convert road data in CAD format to GIS

– File format conversion

• Create road lines from GPS coordinates

– Import text file of GPS coordinates

– Create points from coordinate

– Create line from the points

– Join lines to a database to add attributes



BMSC Use of FME

• Themes:

– Structures Framework

– Master Address Database

– Transportation Framework

– Geodetic Control Framework

• Uses

– Migrate provider data into Framework schemas

– Load data into ArcSDE databases

– Discover what features changed in updated datasets



Data migration use case
Migrate data to a common data model

County A

County B

County C

Statewide

geodatabase

Spatial

ETL



Structures and Addresses

• BMSC maintains a statewide structures database and is 
beginning work on a statewide address database

• Both databases largely based on data from local 
governments

• Different projections

• Different file formats

• Different database schemas
– Column names

– Data types

– Coded values



Structures and Addresses

• Usually, for a single data provider these 
differences do not change from one data 
submission to another

• Using FME, all these transformations can be 
easily linked together to run in a sequence with a 
single button click

• Setup a workspace once, run may times

• Faster than performing all the steps individually 
but also reduces the chances for errors



Structures and Addresses

• Coded values (domain) problem

– Structures are usually assigned a type (1 = house, 
2 = hospital, 3 = bank, etc.)

– Codes usually vary, or they may be strings instead 
of integers

• ValueMapper transformer

– Crosswalks one set of values to another using a 
lookup table



Structures and Addresses



Structures and Addresses

• Change detection problem
– Usually data providers send a copy of the entire 

dataset, most of which hasn’t changed

– In order to avoid deleting all their data and 
reloading, need to discover what has been added, 
deleted or modified

• UpdateDetector
– Detects changes between two input datasets, the 

original and the new version, then features are 
output to different ports based on tests



Structures and Addresses



Data migration use case using FME: 
Populate MCPD 

• Geodetic Control provides spatial reference for dataset 
alignment within a spatial reference frame 

• Supports placement of all other framework layers
• Height modernization program started 
• Geodetic Control Working Group goal develop a web-based 

application for public access and download, and allow land 
surveyors to upload control points to the Montana Control 
Point Database

• GCWG developed control point database and spreadsheet 
for collecting control point information

• Database and spreadsheet work together to standardize a 
MT control point data exchange file format and provide a 
data content standard



Data migration use case using FME:
Populate MCPD

• How to migrate the existing 5000+ MCPD 
records in 70 Excel worksheets to MCPD on 
SDE? 

• Each Excel worksheet represents one project 
and contains 3 tabs: surveyor, point, project

• Need to move data into tables (surveyor, 
point, project) and into feature class (control 
points)

• Utilized FME to move values from Excel to SDE



Data migration use case using FME:
Populate MCPD



Data migration use case using FME:
Populate MCPD

Transformers used:

• Attribute creator – (SurveyorProjectID)

• Attribute setter – (ProviderID, DatasetID, 
Township, Range) 

• Attribute splitter – (Township, Range)

• Attribute concatenater – (PKEY)

• Counter – (URID)



Data migration use case using FME:
Populate MCPD



Data migration use case using FME:
Populate MCPD



Data migration use case using FME:
Populate MCPD

Summary: FME utilized to extract data from one 
format (Excel), transform it into another (SDE), 
and load into database

• Workspaces can be saved so next time simply 
make connections

• Parameters can easily be modified to suit 
incoming schemas



Transportation Framework

• Montana Transportation Framework model 
contains transportation features, and address 
ranges and road attributes tables

• Utilizes a federated approach to creation and 
maintenance of data

• New provider data has varying schemas

• Provider’s road segments have address ranges

• Framework address ranges in table 



Transportation Framework

Address Ranges  Table

?

How move address 
values from 
Provider dataset to 
Framework 
Address Ranges 
table?



Transportation Framework

• Bring new dataset into 
workspace

• Add transformers -

AttributeSetter –
ProviderID
AttributeConcatenator -
UniqueID



Transportation Framework

• Add destination 
dataset



Transportation Framework

• Connect attributes, run translation



Transportation Framework

• View log to ensure new features written



Transportation Framework

• View results



Transportation Framework

Summary: 

• Create an FME workbench

• Set schema parameters

• Connect source dataset to destination dataset

• Run…move address ranges from provider 
datasets to Transportation Framework 
Address Ranges table


