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Introduction

FME has the capability to extract differences (or deltas) from an Enterprise Geodatabase (ArcSDE). The key functionality is:

¢ Reading Transactional Version differences

» Reading Historical Archive differences (i.e. Historical Date/Time and Historical Markers)

This tutorial focuses on extracting differences from a transactional versioned Geodatabase. However, the principals are the same for reading differences from
historical archives.

If you are not familiar with Esri Geodatabase versions or archiving then the following links will be useful:

o Esri Geodatabase Versioning (http://desktop.arcgis.com/en/arcmap/10.3/manage-data/geodatabases/an-overview-of-versioning.htm),
o Esri Geodatabase Archives (http://desktop.arcgis.com/en/arcmap/10.3/manage-data/geodatabases/geodatabase-archiving.htm).

Versioning is only available in the Enterprise Geodatabase (ArcSDE).

Being able to extract differences (or deltas) from a Geodatabase allows you to replicate or synchronize your Geodatabase with other databases in your

organization.

Video
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Content Overview

» Transactional Version Differences

o Workspace Example
o Child Version and Data Replication Workflows
o Historical Archive Differences

o Gotchas

s Step-by-step Instructions
* Addendum: Setting up the example in an ArcSDE Geodatabase

A versioned Geodatabase will often have a hierarchical structure as show below:

sde.DEFAULT

WaterUpdates1 WaterUpdates3

WaterUpdates2

In ArcPro this will look like:
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Change Version h X

DBO@FMETRAINING\SQLEXPRESS01:TestGDB

Filter by name: Filter by owner:
4 dbo.DEFAULT {current version
4 DBO.WaterUpdates]
DBO.WaterUpdates2
DBO.WaterUpdates3
Version count: 4 ~
OK Cancel

Transactional Version Differences

The Esri Geodatabase (ArcSDE Geodb) reader parameters dialog has several parameters which control the different data you can extract from versions (see the

EME User Documentation

(https://docs.safe.com/fme/htm|/FME_Desktop Documentation/FME_ReadersWriters/geodatabase/GEODATABASE SDE_reader.htm?Highlight=arcsde) for

more details). Referring to the image of the Geodatabase reader parameters below...

» Under the Version disclosure panel:
o Transactional Version: the version you want to read
o Under the Read Version Differences disclosure panel:
o Check Read Version Differences
o Baseline Version Type: Transactional Version (Common Ancestor)

o Baseline Transactional Version: the version you want to compare against
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= Esri Geodatabase (ArcSDE Geodb

A

Transactional Version

Constraints

Version Type:

) Parameters

Transactional Version

: ‘ DBO.WaterUpdates2

Historical Marker:

Historical Date and Time:

Remove Table Qualifier: [_]

Tables:

DBO.wControlValve DBO.wHydrant DBO.wMain

WHERE Clause:

Spatial Data Only:

Resolve Domains:

Resolve Subtypes:

Ignore Network Info:
Ignore Relationship Info:
Split Complex Edges:

Split Multi-Part Annotations:
Feature Read Mode:

v Read Version Differences

Baseline Version Type:

K K O O

O O K

Features

Transactional Version (Common Ancestor)

Baseline Transactional Version:

DBO.DEFAUL

Help {e‘i Presets™

Cancel

X

These parameters are also available in FME Data Inspector if you want to visualize the deltas in your geodatabase.

Workspace Example

Note: if you'd like to run the examples discussed in this tutorial, please go to the addendum at the end of the tutorial and follow the example set-up

instructions.

e

FME Workspaces for extracting differences are surprisingly straightforward. This example converts water utility data from Geodatabase (ArcSDE) to PostGIS. The

key part of the workflow is based on the published parameters:
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%" Translation Parameter Values o
User Parameters
Transactional Version: DBO.WaterUpdates3 w
Baseline Transactional Version: | DBO.DEFAULT v

Child Version MName: |

[[] save As User Parameter Default Values

Options ~ Presets ¥ Canicel

In this example, the data is being read from the Transactional Version: DBO.WaterUpdates3 and compared against the Baseline Transactional Version

DBO.DEFAULT.

Extracting Differences from an ArcSDE Geodatabase

The following three images from FME Data Inspector illustrate the state of the Esri Geodatabase versions:

Image 1: Original data - DBO.DEFAULTS version
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Image 2: Edited water mains data - DBO.WaterUpdates3 version

https://community.safe.com/s/article/tutorial-extracting-differences-from-an-arcsde-geo

5/14



8/15/22, 9:58 AM Extracting Differences from an ArcSDE Geodatabase

7
5
8

%\ /
Tiles Cour@g\of%é/ \ - i

Image 3: Differences between DBO.WaterUpdates3 and DBO.DEFAULTS versions

What you don't see in the images are the deleted objects, because they have no geometry. However, they are logged in the FME Data Inspector Table Viewer and

Feature Information windows:

Table
IwMain w| | Calumns.., |

OBJECTID id enabled installdate lifecyclestatus material diameter lining type SHAPE.STLength()
1 2347 2328 1 20160228 1 Cl 1850 2 GWRD 347.881736473993
2 2328 2330 1 2060223 1 Cl 1800 2 GYRD 348,168650621623
3 1030 <rmissing  <rissing= | <missings  <missing > <rmissings  <missing s <missings  <missing s Zrmissing =
4 1569 <missing> <rissings <missings  <rmissing <missings <missing s <missings <issing s Zrmissing =
5 1570 <missing > <missing = <missing»  <missing > <rnissing s <missing s <missings <missing = Lmissing
|Q in | any column - S rowis)
Feature Information & X

Features Selected: 1jofl 4

Property Value

Feature Type esri.wMain

Coordinate System UTME3-10 0

Dirnension 2D

MNumber of Vertices 0

Min Extents nan, nan

Max Extents nan, nan

¥ Attributes (4)
I frme_db_operation (string) DELETE I

trme_type (string}) frne_no_geom
geodb_oid (32 bit integer) 1030
objectid (32 bit integer) 1030

& IFMENULL

Notice that the fme_db_operation attribute has been set to DELETE.
fme_db_operation

When you extract differences from geodatabase transactional versions or archives, FME automatically sets the fme_db_operation attribute to INSERT, UPDATE
or DELETE. Most FME database writers support fme_db_operation for incremental updates to the database. This means that it is straightforward to push the
deltas into the target database. For more on how to use fme_db_operation see the article Incremental Database Updates using the FME format attribute

fme db operation (https://community.safe.com/s/article/incremental-database-updates-using-the-fme-format).

Child Version and Data Replication Workflows
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The geodatabase reader has a Child Version parameter that can be used to create the next version for editing. In this example, we're reading the differences
between DBO.WaterUpates3 and the DBO.DEFAULT versions. If we set the child version to be WaterUpdates4 then FME will create the new version which will
then be your starting point for the next round of edits in your geodatabase. This allows you to set up a data replication workflow: extracting differences,

creating a new version, undertake edits in the new version, next round of differences, etc.

&) Geodatabase Administration (esri@ikrit.safe.internal/esri) —| & @) Geodatabase Administration (esri@ikrit.safe.internal/esri) — O X
# Translation Parameters

Versions Locks‘ Versions | Locks

User P; s

Properties
4 sde.DEFAULT Name: Transactional Version: | esri.WaterUpdates3 4 sde.DEFAULT
4 esriWaterUpdatesl btk = 4 esriWaterUpdates1
: | sde.DEFAULT

Owner: Baseline Transactional Version: esriWaterUpdates2 o
child Version Name: ‘ WaterUpdates4 4 esriWaterUpdates3
Paren| esri.WaterUpdatesd Parent:
Connection; | PostGIS IKRIT FME
Description: Desc

[Refresh| = PastGIS Table Handing: | Use Existing Refresh|
4 of 4 Versions at 2/19/2016 8:25:42 PM i 5 of 5 Versions at 2/19/2016 8:24:10 PM

Transactional | Tree View | Historical OK Cal | Transactional | Tree View | Historical -
Fanmbnsds

Properties

Name:

m

Historical Archive Differences

Working with historical archives is very similar to the transaction version described above. The geodatabase reader parameters dialog has several parameters

(marked in the parameters dialog image above) which control the difference data you can extract from archives:

¢ Under the Version panel:

o Transactional Version: the version you want to read - typically sde.Defaults
e Under the Read Version Differences panel:

o Check Read Version Differences

o Baseline Version Type: Historical Marker or Specific Data and Time

o Baseline Historical Marker or the Baseline Historical Date and Time

Gotchas

When extracting differences from a versioned geodatabase, FME uses the concept of a common ancestor, so all differences are based on the common ancestor

of the two versions you're working with. For this reason, it's not a good idea to extract differences between different branches in your versioned geodatabase as

shown below:

sde.DEFAULT

WaterUpdates1 WaterUpdates3

o

WaterUpdates2 @ -

- you're likely to get unpredictable results!

Step-by-step Instructions

The following instructions will walk you through how to create a workspace that will read your ArcSDE versions.

1. Add an Esri Geodatabase(ArcSDE Geodb) Reader

Open FME Workbench and start a blank workspace. Add an Esri Geodatabase (ArcSDE Geodb) reader to the canvas and open the Parameters.
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‘workflow Options

=]
@) Individual Feature Types EE

Help =

(G Add Reader
Reader
Format: |Esri Geodatabase (ArcSDE Geodb) V|
Dataset! |Specify the Esti ArcSDE Geadatabase Dataset
T Parameters... Coord, System: |Read from source V|

() Single Merged Feature Type -

CIE, Cancel

b

and selecting DBO.

In the Parameters, browse to the FMETRAINING.sde Connection File. Next, enable Remove Table Qualifier and select all of the Tables by clicking on the ellipsis

Database Connection

E-D E=ri Geodatabase (ArcSDE Geodb) Parameters

Connection File: |C:'I,Users'l,.ﬂdministrator'l,Desktop'l,FMETRAINING.sde

|-

» [ override Credentials

> Mersion

Constraints

Remave Table Qualifier:

Tables:

|DBO.WCOntr0IVaIve DEC . wHydrant DEO, wiain

WHERE Clause:
Spatial Data Only:
Resolve Domains:
Resolve Subtypes:
Ignore Metwork Info:
Ignore Relationship Infa:
Split Complex Edges:
Split Multi-Part Annokations:
Feature Read Mode:
» [ Read version Differences
> Schema Attributes

» [ Use Search Envelope
> Bdvanced

Help [ E-i Pressts >

A

Oo0dFAE

Features

oK

Caneel

Next, enable Read Version Differences. This will allow us to set a Baseline(either a Transactional Version or Historical time if using Archiving) which will be used

as the 'parent’ of the comparison version.

In order for the 'child' version to be compared against the Baseline, we need to ensure we set the Version on the Reader otherwise it will default to the version
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used in the SDE connection file. Most often this is the DEFAULT version. Click on the ellipsis next to Baseline Transactional Version and select dbo.DEFAULT. Click

OK twice to add the reader.
E-D E=ri Geodatabase (ArcSDE Geodb) Parameters x
Connection File: |Users'|,n.dministrator'l,Desktop'l,FMETRAINING.sde | b R B
» [ owerride Credentials
¢ Mersion
Constraints
Remove Table Qualifier:
Tables: |DBO.WCOntr0|‘v‘aIve DB, wHydrant DB, wiain |
WHERE Clause: | |
Spatial Data Only: |
Resalve Domains: [
Resolve Subtvpes:
Ignore Metwork Info:
Ignore Relationship Info:
Split Cormplex Edges: []
split Multi-Part Annotations: [
Feature Read Mode: Features -
v [/] Read Version Differences
EBaseling Version Type: | Transactional Yersion {Common Ancestor) ) ~
Baseline Transactional Yersion: |dbo, DEFALLT | E hd
EBaseline Historical Marker: M-
Baseline Historical Date and Time: >
> Schema Attributes
» [ Use Search Envelope
> Advanced M
Heip {Li Presets ¥ | (814 Cancel

2. Add Inspectors
Now that we’ve added the data, we will want to inspect our versions using either Visual Preview or FME Data Inspector. Select all three reader feature types by

clicking and dragging a box around them. Next, right-click on any one of the three and select Connect Inspectors.

P DBO.wConfrolvalve 5

t

z @ Inspect cached felfures... Ctrl+l

DDBO.\:\Hydrant e

: & cut Ctrl+X

| C Ctrl+C

DDBO.WMain g @ oY e

2 M Delete Del
Duplicate an YW
Disable Ctrl+E
Connec*spectors Ctrl +Shift+1
Connect Loggers Ctrl+Shift+L
Connect Junction Ctrl + 4t +]

FH  Aft=-b A otation Cirl +K

Note: Sometimes when setting up the ArcSDE Reader the Version query option will error out with 'Unable to open the Geodatabase reader because the

<DATASET> keyword was not found'. If you encounter this, you can work around it by typing in the Version name, for example: DBO.DEFAULT.

3. Create User Parameters

When we run the workspace, we want to select which versions to compare, for that we will use user parameters to quickly switch between versions. In the
Navigator window, right-click on User Parameters and select Manage User Parameters (In 2020.2 or older, select Create User Parameter). We will create two
parameters, with the following setup:

Parameter 1:
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* Parameter Type: Choice
o Parameter Identifier: TransactionalVersion
¢ Prompt: Transactional Version
* Published: Enabled
e Optional: Disabled
e Choice Configuration: Dropdown
¢ Choice Values:
o DBO.DEFAULT
o DBO.WaterUpdatesl
o DBO.WaterUpdates2
o DBO.WaterUpdates3
¢ Default Value: DBO.DEFAULT

Parameter 2:

e Parameter Type: Choice
» Parameter Identifier: BaselineTransactionalVersion
¢ Prompt: Baseline Transactional Version
¢ Published: Enabled
* Optional: Disabled
¢ Choice Configuration: Drop-down
¢ Choice Values:
o DBO.DEFAULT
o DBO.WaterUpdatesl
o DBO.WaterUpdates2
o DBO.WaterUpdates3

o Default Value: Leave Blank

Extracting Differences from an ArcSDE Geodatabase

Parameter Identifier:

Parameter Identifier:

|Tran5acﬁonaf’u'er9ion | |BaselineTransacbonaI\¢'ersion
Prompt: Prompt:
|Transacﬁonal Version | |Basehne Transactional Version

Published [ ] Required [ ] Disable Attribute Assignment

¥ Choice Configuration
@ Drop Down O List O Tree

Parameter 1

[A Published [] Required [ ] Disable Attriute Assignment

¥ Choice Configuration
@ Drop Down O List O Tree

Parameter 2

Choices Choices
Value Display Value Display
DBO.DEFAULT DEQ.DEFAULT
DBO.WaterUpdates1 DBO.WaterUpdates] DBO.DEFAULT DBO.DEFAULT
DBO.WaterUpdates2 DBO.WaterUpdates2 DBO.WaterUpdatest DBO.Waterlpdates]
DBO.WaterUpdates3 DBO.WaterUpdates3 DBO.WaterUpdates2 DBO.WaterlUpdates2
DBO.WaterUpdates3 DBO.Waterlpdates3
+ — a4 v = x| X G Import + = & v = 0 Import
Allow Choice Edit: Allow Choice Edit:
Mo | No
> List/Tree Settings Lk
Defauilt Value: Default Value:
DBO.DEFAULT ~ w

4. Assign User Parameters

Now that we’ve created our user parameters, we need to assign them to the reader parameters. In the Navigator, expand the [GEODATABASE_SDE] reader and

then expand Parameters, and expand Advanced. Right-click on Transactional Version and select Link to User Parameter.
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i mmim mm emer s e camm eme e

{D} COverride Username: <not set>
{:‘J) Cwerride Password: <not set>
@ Transactional Version: DBO.DEFAUL

@ Version from Historical Marker: <nc Edit Parameter Value...
@ Version from Histoncal Date and Tie Create Us
Link to User Parameter... [}

{:?\,5 Read Version Differences: Yes
@ Baseline Transactional Version: <not set>

{:D) Baseline Historical Marker: <not set>

In the Set to User Parameter dialog, select TransactionalVersion.

#®" Setto User Parameter

Select User Parameter: | TransactionalVersion

res

Extracting Differences from an ArcSDE Geodatabase

Repeat this step with Baseline Transactional Version, and set it to the BaselineTransactionalVersion parameter.

We need to create one more user parameter, but we can do that from the Navigator. Right-click on Child Version Name and select Create User Parameter. In the

Add/Edit User Parameter dialog, click OK as we can accept the default parameters.

You should now have three parameters linked for the GEODATABASE_SDE reader.
€3 Child Version Name: (Linked to 'CHILD_VERSION_NAME_GEODATABASE_SDE')

{CB‘ Archive WHERE Clause: <not set>

& Checkfor Simple Geometry: No

@ Merge Feature Linked Annotations: No
{"—B Persistent Connection: Mo

{é} SCL To Run Before Read: <not set>

@ SQL To Run After Read: <not set>

{C}} Owerride Username: <not set>

@ Owerride Password: <not set>

~

{Q Transactional Version: DBO.DEFAULT (Linked to TransactionalVersion') «

@ Version from Historical Marker; <not set>
{‘3 Version from Historical Date and Time: <not set>

@ Read Version Differences; Yes

{i Baseline Transactional Version: (Linked to 'BaselineTransactionalVersion') #

5. Save and Run Workspace

Save the workspace, then run with Prompt for User Parameters enabled. Now each time you run the workspace, you can select which versions you wish to

compare.

%" Translation Parameter Values

User Parameters
Transactional Version: DBO.WaterUpdates3

Baseline Transactional Version: | DBO.DEFAULT

Child Version Mame:

[[] save As User Parameter Diefault Values

Options = Presels ~ E}”Run

Cancel

Addendum: Setting up the example in an ArcSDE Geodatabase

If you want to run the examples described above then you can use the following steps to load the sample data into your own Geodatabase (ArcSDE)
environment. Use the package create-differences.zip . If you are not familiar with working with versioned Geodatabases then you might wish to review the

article on editing version data in ArcGIS (http://desktop.arcgis.com/en/arcmap/10.3/manage-data/geodatabases/the-version-editing-process.htm).

* Use FME Workbench and the workspace "Load Data to ArcSDE.fmw" to import the GML data into your ArcSDE

o load a.CoV_Water_Default_seed_data.gml into the default version of your geodatabase.
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» Version these tables - sde.DEFAULT
Right-click feature class, Manage -> Register as Versioned
¢ Using ArcCatalog and FME Workbench to create three new versions and load the sample GML data into each version. Use the workspace "Load Data to
ArcSDE.fmw" to load the GML data into your ArcSDE
Right-click database, Administration -> Administer Database
o create version WaterUpdatesl
o load b.CoV_Water_Default-WaterUpdatesl.gml into version WaterUpdatesl
o create version WaterUpdates2
o load c.CoV_Water_Default-WaterUpdates1-2.gmlinto version WaterUpdates2
o create version WaterUpdates3

o load d.CoV_Water_Default-WaterUpdates3.gml into version WaterUpdates3

Use the version hierarchy shown in the image:

sde.DEFAULT

WaterUpdates1 WaterUpdates3

WaterUpdates2

Note: You can't create all the versions and then load them, you have to create, load, create, load etc.

Data Attribution
The data used here originates from data made available by the City of Vancouver, British Columbia (https://opendata.vancouver.ca/pages/licence/). It contains

information licensed under the Open Government License - Vancouver.
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