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Data Adapter Background

What is a data adapter?
A tool built to transform data between HydroXC-compliant XML and 
a specified proprietary hydrologic data format
A programmatic tool that simplifies hydrologic data exchange

Why do we need data adapters?
Hydrologic data has no standard format 
It takes a lot of time and effort to either build the infrastructure to 
read another group’s data format or transform data between two 
existing formats

Why a proof of concept?
To provide an example data adapter with underlying code
To demonstrate the configuration file possibilities that can help to 
simplify data exchange
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Proof of Concept: Design

The purpose of the Proof of Concept (POC) is to demonstrate 
how we might create a tool to transform data between a 
proprietary hydrology data format and HydroXC, and vice-versa.
For this example, we selected NOAA’s SHEF .B unpacked 
message type. 
The POC intends to show the following:

How a SHEF .B data producer can convert data into a HydroXC 
standard, to share with other users who can read the HydroXC 
format directly or transform it into their own proprietary format 
(SHEF -> HydroXC)
How a hydrologic data consumer can convert HydroXC compliant 
XML data into the SHEF .B format, demonstrating how users can 
read data in their own formats, even though the data originated in a 
completely different format (HydroXC -> SHEF)
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Proof of Concept: Design

POC Data Adapter Process Flow
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Proof of Concept: Technical Specifications

Operating environment:
Existing SHEF parser (required to create the binary SHEFOUT file, which 
serves as input to the POC data adapter)
JRE 1.6.0, including JAXB 2.0 standard
HPUX/LINUX operating system
Mapping files

– Location mapping XML file
– Parameter mapping XML file

Command-line execution of the SHEF -> HydroXC portion of the data 
adapter
Command-line execution of the HydroXC -> SHEF portion of the data 
adapter

Development environment:
JDK 1.6.0 (advertised as Java 6.0), including JAXB 2.0
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Proof of Concept: SHEF to HydroXC - Basic

Original SHEF message
12 data points
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Proof of Concept: SHEF to HydroXC - Basic

Resulting HydroXC-compliant file, Location Set

Original SHEF message, 
for comparison
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Proof of Concept: SHEF to HydroXC - Basic

Resulting HydroXC-compliant
file,Parameter Set

Duration converted
to seconds

Original SHEF message, 
for comparison
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Proof of Concept: SHEF to HydroXC – Location Mapping

Same SHEF message

With Location Mapping 
file
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Proof of Concept: SHEF to HydroXC – Location Mapping

Resulting HydroXC file

Location mapping file, 
for comparison
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Proof of Concept: SHEF to HydroXC - Location Mapping

Resulting HydroXC-
compliant file, 
Parameter Set

same as the resulting
HydroXC file from 
the Basic Example

Original SHEF message, 
for comparison
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Proof of Concept: HydroXC back to SHEF - Basic

Content is the same, but with 12 
distinct messages instead of the 
one original message

Resulting SHEF file

Original SHEF file
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Proof of Concept: HydroXC to SHEF – Location Mapping

Looks exactly the same as 
basic example

Started from the same SHEF file

Location mapping adds data to
the HydroXC file, but does not
change the resulting SHEF files
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

HydroXC source file
Shows parameters that
do not directly map to
SHEF
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

Parameter Mapping definition file
Shows examples of more sophisticated and varied mapping options

– Ignore capability

– Direct mapping

– Algorithm invocation
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

Direct mapping
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

Algorithm invocation –
Probability

SHEF Probability values 
(from SHEF manual)
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

Algorithm invocation –
Probability 
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Proof of Concept: HydroXC to SHEF – Parameter Mapping

Algorithm invocation –
Millimeters to inches

1 inch = 25.4 mm



© Apex Digital Systems  |  www.apexds.com June 21, 2007  |  Page 21

Proof of Concept: HydroXC to SHEF – Parameter Mapping

As shown, the parameter mapping definition does not take into 
account that files can contain multiple types of parameters (such 
as SnowDepth and StageHeight)

Needs to be updated to handle different algorithms per parameter
type and will be addressed before posting to the HydroXC website
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Next Steps: Data Adapter Development

HydroXC Phase 3
Update parameter mapping to support handling per type of 
parameter

Publish POC code and files on the HydroXC website

Future
Further develop the SHEF to HydroXC proof of concept to support 
operational use

Develop additional data adapters for other hydrologic message 
formats

Expand parameter mapping file capabilities

Create a general framework for users to easily configure and run
selected data adapters



© Apex Digital Systems  |  www.apexds.com June 21, 2007  |  Page 23

Next Steps: HydroXC

Publish the finalized proof of concept data adapter and user 
manual to the www.hydroxc.org website, in the third quarter of 
2007

Issue a final report summarizing the work completed in Phase 3 
of HydroXC, in the third quarter of 2007

Encourage HydroXC members to use the SHEF data adapter 
POC and create additional data adapters

Continue to expand the HydroXC schema
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Open Discussion
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For More Information

Visit the www.hydroxc.org website

Contact the HydroXC Coordinator
Alexis Karnauskas

– Email: akarnauskas@apexds.com


