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Introduction

This Tutorial demonstrates how to read a FIXM document using FME’s XSD-Driven XML Reader. FIXM stands for Flight Information Exchange Model. FIXM is a
global standard model for integrating flight information and typically uses FIXM XML schemas. Here, we use FME Workbench to translate our FIXM document

into an Esri File Geodatabase.

Reading Feature Paths Vs. Reading XSD Types as Features

Both feature paths and XSD types as features can be used to map features in FME Desktop. The approach you adopt may even be a combination! - similar to the
example shown later in this tutorial, where we read a sample FIXM dataset. It should also be noted, when both are used; feature paths take precedence over

XSD types as features.

When we specify an XSD type as a feature, this means all elements declared as that type will be mapped as feature types in FME. Therefore, any element

declarations in the XSD that match or extend the selected type definition(s) will be identified by this parameter as a feature.

However, specifying a feature path is specifying a path from the root to the element, or simply - the element itself. Elements selected here will be converted into

FME feature types.
Ultimately, reading XSD types as features should be utilized when there is a hierarchical-type schema present. When a hierarchical-type schema is present, it

simplifies the process by potentially reducing the number of entries required for reading. This is because all elements declared by a type are identified at once,

instead of the individual elements themselves. However, for this to work optimally, an in-depth understanding of your schema is required.
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Validation

How to Read XSD-Driven XML

XSD-Driven XML Validation determines whether the reader/writer should validate the XML document against the XSD schema. For more on Validation please see

the Validation section, here (https://community.safe.com/s/article/XSD-Driven-XML).

Step-by-step Instructions

To follow along with this exercise from home, please download the contents in the Files section of this article. In this scenario, we convert an XSD-Driven XML

document into an Esri File Geodatabase.

1. Create a New Workspace

Open FME Workbench on your machine, and start a new workspace.

2. Add an XSD-Driven XML Reader

Use the Add Reader button to add an XSD-Driven XML Reader to the canvas. Set your source dataset to “fixm v1 ex1.xml”, which can be found in the Files section

mentioned above.

[ Add Reader

Reader

Format: | XSD-Driven XML v|

Dataset: kar‘(ed with GML, XML and Web Services\Data'fixm v1 ex1.xm|"| E Fel

| Parameters... | Coord. System: |’_I:\.;= wn 'vl

Workflow Options

® Individual Feature Types %E’: O Single Merged Feature Type H-

Help ~ oK Cancel

In the parameters, click on the ellipsis next to Application Schema and navigate to the ...\fixm11-master\msg\src\msg.xsd dataset.

Then click on the ellipsis next to Feature Paths, and expand msg:FlightMessage. Select both of the following paths:

* msg:FlightMessage/msg:flight
* msg:FlightMessage/msg:flight/fx:activeFlightPlan

[ Select Feature Paths *

Select ltems

[] msg:AbstractMessage l
[] msg:DeltaMessage
[] msg:FlightDeltaMessage
v [] msg:FlightMessage
v msg:flight
fuzactiveFlightPlan
» [ feactualArrival
[] feactualDeparture
[] fedangerousGoods
[] fe:emergency o

[Q Fitter | [ selectall

Selected ltems

|msg:FlightMessage/msg:flight
Imsg:FlightMessage/msag:flight/feactiveFlightPlan
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Once the Feature Paths have been set, click on the ellipsis next to XSD and select:

base:AbstractLocationType

Finally, set Validate Dataset to Yes, then click OK twice to finish adding the reader.
[ %SD-Driven XML Parameters x

Application Schema

X5D Selection
q Application Schema: Fer\rices\Data\ﬁxm1 T-masterimsg\srcimsgasd” | = W bt
xsi;schemalocation: | | -
Features
q Feature Paths: Isg:FIightMessagejmsg:flightfﬁcactiveFIightPlan| | ¥
q X5D Types as Features: |base:AbstractLoc ationType | E x
Attributes
Elerments as XML Fragments: | | - ¥
X5D Types as XML Fragments: | | == B
Elements as Attributes to Ignore: | | - ¥
A5D Types as Attributes to Ignore: | | £ W e
Max Atttributes Per Nested Attribute: [ 100 |
Settings
XML Namespace Declarations: | | E
Add XML Mamespace Prefix to: v

q Validate Dataset:  Yes v

» Schema Attributes

Help {3 Presets ~ [ ok Cafiesl

3. Select Feature Types

In the Select Feature Type dialog, select the following as Feature Types: activeFlightPlan, flight, and location. Click OK to add them to the canvas.
#" Select Feature Types *

Feature Type List

[ activeFlightPlan
O B fix

B fiight

n Eﬁ generatienLocation
Eﬁ location

O B origin

O [ relative

|Q Filter | [®] Select all [ Sorted

e

4. Inspect the Data

With Run with Feature Caching enabled, click run to cache the data. Use the Visual Preview window to inspect the FIXM flight and activeFlightPlan reader
feature types. Notice that the flight table is the parent for activeFlightPlan.
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Visual Preview

;ﬁ Table
= [ flight
@ xml_id xml_parent_id xml_parent_property base_system base_center
Iﬂ 1 id-flight-1.2 FlightMessage <missing> <missing>
B
o Table
| activeFlightPlan
xml_id xml_parent_id xml_parent_property fx_flightPlanldentifier base_system
1 id-activeFlightP...} id-flight-1.2 flight 1 <missing>

5. Add a FeatureMerger
Merge the parent (flight) and child (activeFlightPlan) Feature Types using a FeatureMerger transformer. Connect flight to the Supplier port, and activeFlightPlan
to the Requestor port.

In the parameters, under the Join On section, we are going to set xml_parent_id as the Requestor to join xml_id as the Supplier in an Automatic Comparison
Mode. Next, set Merge Feature Type to Attributes Only, as we have no geometry in our dataset right now. Expand Attribute Accumulation, then set the

Accumulation Mode to Prefix and set the Prefix to Flight_

** FeatureMerger Parameters s

Transformer Name: |FeatureM Erger |

» [ Group Processing

Transformer Mode

Suppliers First: | No v ™
Join On
Requestor Supplier Comparison Mode
e =& 0 0
Merge Parameters
Feature Merge Type: | Attnbutes Only « w| [¥
Reject Null and Missing Keys: | No | |

» [ Process Duplicate Suppliers

¥ Attribute Accumulation

Accumulation Mode: | Prefix Supplier h N | [
Conflict Resolution: -
Ignore Nulls: | No wi ™

Prefix: [Flight <= v

5 [ Generate List

 Advanced

Help {& Presets ~ Cancel

6. Merge Location

Now, we are going to merge another XML child (location) feature type onto our previously merged XML data. Duplicate the FeatureMerger, by selecting it and on
your keyboard using (ctrl+d or cmd+d). In this merge, the child (location) will be the Requestor. The Supplier will be the results from the previous
FeatureMerger, specifically the output of the Merged port. Note that the Requestor input port was moved down to clean up the lines. This is done by right-

clicking on the port and selecting Move Down.
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(B o) — (Fiegr 5)

In the FeatureMerger_2 parameters, since we duplicated the previous FeatureMerger, we only need to change the Prefix. Change the Prefix to ActiveFlightPlan_

% FeatureMerger Parameters X

Transfarmer Mame: |Featu reMerger_2 |

» [ Group Processing

Transformer Mode

Suppliers First: | Mo ~ | -
Join On
Requestor Supplier Comparison Mode
@ xmil_parent_id ‘ xml_id El Automatic
+ =& B0
Merge Parameters
Feature Merge Type: | Attributes Only v ¥
Reject Null and Missing Keys: 'No ~| [*

» [] Process Duplicate Suppliers

~ Attribute Accumulation

Accumulation Mode: | Prefix Supplier v ¥
Conflict Resolution: -
Ignore Nulls: | No v ¥

Prefic |ActiveFlightPlan_ # ¥

» [] Generate List

* Advanced

Help | | 6 Presets ~ Cancel

7. Create Point Data

Add a VertexCreator to your workspace and connect it to the Merged output port from the FeatureMerger_2. In the parameters, change the Mode to Add Point,

then set the X Value to base_long and the Y Value to base_lat.
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%" VertexCreator Parameters

Transformer Name: |VertexCreator

Help | | ERPresets ~

General
Mode; |Add Point A
i Value: |@ base_long |
Y Value: |¢ base_lat |
Z Value: | |
Inde
' Advanced

Cancel

8. Assign a Coordinate System

Use a CoordinateSystemSetter to assign a coordinate system to your features. Open the parameters and select LL84.

# CoordinateSystemSetter Parameters

X

Transformer Name: | CoordinateSystemSetter

General

Coordinate System: | L84

Help {fi Presets v

Cancel

9. Add an AttributeKeeper

Before writing to File Geodatabase, we should remove unnecessary or empty attributes. To do this, add an AttributeKeeper to the canvas and connect it to the

CoordinateSystemSetter.

In the parameters, use the Filter bar to find the attribute to keep:

¢ ActiveFlightPlan_Flight_gufi

o ActiveFlightPlan_fx_flightPlanldentifier

o ActiveFlightPlan_xml_id

o ActiveFlightPlan_xml_parent_id

¢ ActiveFlightPlan_xml_parent_property
e base_lat

* base_long

e base_srsName

o xml_id

e xml_parent_id

o xml_parent_property

How to Read XSD-Driven XML

You can also copy and paste in the following comma-delimited list to save time:

ActiveFlightPlan_Flight_gufi,ActiveFlightPlan_fx_flightPlanIdentifier,ActiveFlightPlan_xml_id,ActiveFlightPlan_xml_p

arent_id,ActiveFlightPlan_xml_parent_property,base_lat,base_long,base_srsName,xml_parent_id,xml_parent_property

10. Add another AttributeKeeper.

Add a second AttributeKeeper to the canvas and connect it to the CoordinateSystemSetter. In the parameters select the following attributes to keep. Note when

using the Filter search, use the words before the periods, then expand the options:

o ActiveFlightPlan_departure.estimatedDepartureTime

¢ ActiveFlightPlan_enRoute.alternateAerodromeRoute.text

o ActiveFlightPlan_filing.accepted
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o ActiveFlightPlan_flightType

o ActiveFlightPlan_request.airspeed

¢ ActiveFlightPlan_request.airspeed.base_uom
» ActiveFlightPlan_request.flightRules

e xml_id

o xml_parent_id

« xml_parent_property
Again, to save time, you can copy and paste in the following list:
ActiveFlightPlan_departure.estimatedDepartureTime,ActiveFlightPlan_enRoute.alternateAerodromeRoute.text,ActiveFlight

Plan_filing.accepted,ActiveFlightPlan_flightType,ActiveFlightPlan_request.airspeed,ActiveFlightPlan_request.airspeed

.base_uom,xml_id,xml_parent_id,xml_parent_property

(@jp adimHightPlan{u};txfﬁM )

==

P Merged

,{mmsmm@ {AtibuteKeeper 5}

» Output (b0 b (> Output >
> <Rejected= .

11. Add a File Geodatabase Writer.
Add an Esri Geodatabase (File Geodb Open API) writer to the canvas. Browse to a folder to save the dataset and name it FIXM_EX.gdb. Ensure that the Feature

Clase Definition is set to Copy from Reader and click OK.

=) Add Writer *

Writer

Format: | Esri Geodatabase (File Geodb Cpen API) w |

Dataset: [th GML, XML and Web Services\Output\FIXM_Exl.gdb' | [=] 5H (=

Vl

Parameters... Coord. System:

Add Feature Type(s)

Feature Class or Table Definition: | Copy from Reader... v

Help ~ OK Cancel

In the Select Feature Type dialog, select the flight and location feature types and then click OK.

#" Select Feature Type X

location [fisom w1 ex] [XSD_DRIVEN_XML]]
[] activeFlightPlan [fixm v1 ex? [XSD_DRIVEN_XML]]
[ flight [fixm v1 ex1 [XSD_DRIVEN_XML]]

|Q Filter | [®] Selectall [] Sorted

Connect the location writer feature type to the AttributeKeeper and the flight writer feature type to the AttributeKeeper_2.
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jstemSeter )

12. Change Feature Type Geometry.

Open the location writer feature type parameters and change the Geometry to geodb_point.

% Feature Type

General

@ Parameters B User Attributes B Format Attributes

X

Feature Class or Table Name: |lucation

Writer: | FIXM_Ex1 [FILEGDB]

» [ Dynamic Schema Definition

Then open the flight writer feature type parameters, change the Geometry to geodb_point, then switch to the User Attributes tab. Change the Attribute

Geometry: |geodb_paint h

Definition to Automatic to use only the attributes selected in the AttributeKeeper.

« Feature Type

Attribute Definition

® Automatic| O Manual O Dynamic

@} Parameters B User Attributes B> Format Attributes

Name Type
B xml_id text
B xml_parent_id text
P xml_parent_property text

» ActiveFlightPlan_filing_accep... | text

» Ac

veFlightPlan_departure_g.. | text
¥ ActiveFlightPlan_enRoute_alt., |text
» ActiveFlightPlan_request_airs..  single
» ActiveFlightPlan_request_airs.., |text

B ActiveFlightPlan_flightType text

Width Precision  Value

Index

] e

|Q Filter

e

13. Run your workspace.

Run the workspace, and inspect the output using either Visual Preview or Esri ArcGIS.
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Your results should look similar to the below document. You will notice our flight path crosses the International Date Line and is visually segmented into two

parts, though the results are accurate.

Viewl X

Map tiles by Stamen Design, under CC BY 3.0, Data By‘HOQenStregMgp, under CC BY SA.

Continue to the next article: XML Writing with XMLTemplater (/s/article/xml-writing-with-xmltemplater)

Data Attribution

Data in this article originated from a Github repository (https://github.com/bradh/ddf-fixm/blob/master/ddf/test/resources/fixm-ex-1/ex1.xml) and was made
available by FIXM (https://www.fixm.aero/) , managed by the US Department of Transportation.
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