
DIGGS Pilot Testing

TRB 2016 Annual Meeting Workshop 127

Paul Daisey

Sr. Software Architect

pauld@imagemattersllc.com

mailto:pauld@imagemattersllc.com


What is DIGGS?

• GeoTechnical/Environmental Data Exchange Format

• Standard Format based on International Standards
– eXtensible Markup Language (XML)

– Geography Markup Language (GML)                  

• XML/GML GeoTechnical/Environmental Schema (structure)

• Supporting Code Lists and Dictionaries (valid data values)

• XML/GML Instance (data) Documents (files)

• Basis for Data Management and Tool Interoperability among
– Field and Lab Data Acquisition Equipment

– Data Analysis, Visualization and Presentation Software

– Databases and Cloud Data Storage

• Project for Software Engineers to Implement in Tools



DIGGS Data Transfer

CSV Other



Pilot Testing

• Multi-Phase Project

• Phase 1 Development of Schemas, Code Lists  
and Dictionaries 2013 – 2015, versions 1, 
2.0.a, and 2.0.b

• Phase 2 Community Review of Schemas, Code 
Lists and Dictionaries 2015

• Phase 3 Geo Tool Vendor Implementation 
Development and Testing 2016 



Web App Tools

• Tools
– Conversion Tool 

– DIGGS GML Schema / Data Validator

– Extensible Stylesheet Language Transformations  
(XSLT) Utility

• Uses
– Phase 2: Used for DIGGS Schema, Code List and 

Dictionary development

– Phase 3: To be used by GeoTechnical / 
GeoEnvironmental Tool Vendor Software Engineers to 
prototype, develop and test implementations of their 
products that can read and write DIGGS format data



DIGGS Tool Data Flow



DIGGS Implementation
Recommended Path

1. Write Native Geo Format to DIGGS Converter
a) Optional: Prototype via CSV with Converter Web App

2. Test Converter Output with DIGGS Validator

3. Write DIGGS to Native Geo Format Converter
a. Optional: Prototype with XSLT Web App 

4. Test Converter Output with Native Geo Validator

5. Process Converter Output with Native Geo Tools

6. Display Converter Output with Native Geo Tools

7. Advertise DIGGS Compatibility

8. Sell DIGGS Compatible Tools



DIGGS Conversion Tool



OGC TEAM Engine
http:// diggsml.org/teamengine



TEAM Engine 
Test Sessions



TEAM Engine
Test Suite Selection



DIGGS Validator
Parameters Page



TEAM Engine 
Test Console Window

 Test Suite Results Summary

Schematron
Test Results



TEAM Engine 
Test Console Window (2)



First Two Errors

The first two errors are about result properties reported for tests.

The first error, 
TestQname diggs_geo:AtterbergLimitsTest with gml:id alt1 PropertyClass 3 nosuch_property
is not defined in SchematronSupportTestProperties.xml  This tells us that the 
SchematronSupportTestProperties.xml file 
(a DIGGS dictionary extract optimized for use by schematron)
does not contain “nosuch_property” for the test geo:AtterbertLimitsTest.

The way to fix this error is to look in SchematronSupportTestProperties.xml 
and see what the valid test properties are, select a valid one, and use it in the
DIGGS instance document file instead of “nosuch_property”.

The second error,
TestQname diggs_geo:ModelingProcedure with gml:id mp-1 is not defined in 
SchematronSupportTestProperties.xml  tells us that the file does not contain 
test geo:ModelingProcedure.

If this test is in the DIGGS geotechnical.xsd schema, then the 
SchematronSupportTestProperties.xml  file is out of date and needs to be updated.  
If not, then both the schema and xml file need to be updated.  In either case,
the way to fix this error is to contact DIGGS technical support.



SchematronSupport
TestProperties.xml



Error 1 in DIGGS Doc



Third Error

The third error,

@srsName attribute value urn:diggs:def:crs:DIGGS:0.1:nonesuch of PointLocation
with gml:id a33 or a parent element thereof must be defined in a (Vector)
LinearSpatialReferenceSystem or in DIGGS_GML_CRS_DICTIONARY.xml 

tells us that “urn:diggs:def:crs:DIGGS:0.1:nonesuch” 
is not a valid srsName attribute value.  

The way to fix this error is to look in DIGGS_GML_CRS_DICTIONARY.xml for a list 
of valid names, as shown on the next slide.



DIGGS CRS Dictionary



Error 3 in DIGGS Doc



Third Error, 
Alternative Resolution

Or if the geometry involved is part of a (Vector)LinearSpatialReferenceSystem,
to use one of the srsName values selected by the following XPath expressions 
applied to the DIGGS instance document file using an XML text editor.  For example:

//descendant::diggs:LinearSpatialReferenceSystem/@gml:id
sr123
srw123
cptsr1

//descendant::diggs:VectorLinearSpatialReferenceSystem/@gml:id
Lsrs002

These values, when prefixed with a URI fragment identifier “#”, are also valid srsName values. 
For example:

<LinearExtent gml:id="bfls1" srsDimension="1" srsName="#sr123">
<gml:posList>5 10</gml:posList

</LinearExtent>



Linear Reference 
gml:id srsName



DIGGS Validator
Test Results Summary



Detailed Test Report
Suite Overview



Test Results SVG



GML Test Groups



All Methods in
GML Test Suite



DIGGS XSLT Utility
Parameters Page

http://diggsml.org/teamengine/data/ReformatDiggsResults.xsl



DIGGS Test Results



ReformatDiggsResults.xslt

XSLT
Stylesheet
Contains
Declarative
Specification
of Transform
to be Performed



DIGGS XSLT Utility
Test Results Summary



Open or Download
XSLT Output File



DIGGS Test Results
Reformatted in Records



DIGGS Implementation
Software Resources

• eXtensible Markup Language (XML)

• Geography Markup Language (GML)

• XML Path Language (XPath)

• Extensible Stylesheet Language Transformations  (XSLT)

• Document Object Module (DOM)

• Programming Language:  C / C++ / C# / Java

• Java Architecture for XML Binding (JAXB)

• Apache Xerces XML Parser / Validator

• Apache Xalan XSLT Processor                                                                                            

• Saxon XSLT / XPath / XQuery Processor   

• Oxygen XML Editor

• Eclipse Integrated Development Environment



Technical References

Michael Kay, member of the W3C XSLT 
and XPath Working Groups, wrote the 
Saxon XSLT / XPath / XQuery processor.  

Ron Lake initiated GML. 
David Burggraf helped design 
the DIGGS Schemas
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