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Abstract 
All work originally proposed to the USGS was completed during the term of this award.  
This included the development of two web services to provide access to seismic station 
metadata (ws_station) and event catalogs (ws_event).  IRIS met with USGS personnel at 
the NEIC to transfer the technology and summarize the developments with the USGS. 
We demonstrated that a scientific workflow engine could connect to all IRIS web 
services allowing them to be inserted as steps in a workflow. IRIS demonstrated that a 
sequence of operations that was implemented as a hardwired workflow could be 
replicated by executing individual web services in the workflow. In addition to these 
software development activities IRIS also acquired 5 Dell Servers that have been 
incorporated into the virtualized environment operating at the IRIS DMC.  The web 
services are now in operation at the IRIS DMC and are being used by the research 
community. 
 
Report 
The development of web services at the IRIS DMC has been a coordinated effort funded 
by the USGS as part of this proposal and from the Instrumentation and Facilities program 
of the GEO Directorate of the National Science Foundation. By the end of this award 
period IRIS developed a total of 14 web services.  All of them are listed at the URL 
http://www.iris.edu/ws. Two of these 14 services were developed using salary support 
that was received by the USGS through this proposal.  The two web services were 
ws_station and ws_event.   
 
Ws_station Ws_station is a web service that delivers results as an XML document that 
adheres to the station XML schema jointly developed by Caltech, Berkeley, the 
USGS/NEIC and IRIS.  While station XML is the payload, staff at IRIS largely 
developed the various query parameters and service implementation.  Documentation for 
ws_station can be found online at http://www.iris.edu/ws/station and it is replicated in 
Appendix A in this report. 
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The station web service can be invoked in many ways including through a URL in a 
browser, using GNU wget, using scripts written in PERL or other scripting languages, or 
through programming languages such as Java.  
 
To assist users in understanding how to form the URL, IRIS has developed URL builders 
as GUIs that run in a browser.  To access the URL builder for the station web service go 
to URL http://www.iris.edu/ws/builder/station/. The builder GUI is shown below: 
 

 
As one enters values in the various fields, the URL near the bottom of the figure changes 
accordingly.  This results in a user easily understanding how to form a URL for the query 
they wish to submit to the IRIS DMC.  The builder can also be used to receive 
information simply when the number of results of interest is small but it is not intended to 
be used when the number of results to be returned is large. 
 
Ws_event The second web service developed as part of this proposal is the event service.  
In this case the payload, QuakeML, has been defined by a group led by ETH in Zurich 
and has become a standard for exchange of event related information.  The USGS 
(through the NEIC) and IRIS were involved in the definition of QuakeML. 
Documentation for ws_event can be found online at http://www.iris.edu/ws/event and it 
is replicated in Appendix B in this report. 
 
The event web service can be invoked in many ways including through a URL in a 
browser, using wget from GNU, from scripts written in PERL or other scripting 
languages, or through programming languages such as Java.  
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To assist users in understanding how to form the URL, IRIS has developed URL builders 
as GUIs that run in a browser.  To access the URL builder for the event web service go to 
URL http://www.iris.edu/ws/builder/event/. The builder GUI is shown below: 
 

 
As with the station URL builder, when one enters values in the various fields, the URL 
near the bottom of the figure changes accordingly.  This results in a user easily 
understanding how to form a URL for the query they wish to submit to the IRIS DMC.  
Again the builder is a method to understand the structure of the required URL.  It is not 
intended to retrieve large amounts of event information. 
 
Other Web Services not using USGS funds in their development 
IRIS, using NSF funding, has developed twelve other web services.  These are all 
documented at http://www.iris.edu/ws/.  These web services include: 

1. Ws_resp, a web service that returns instrument response information in the RESP 
format 

2. Ws_sacpz, a web service that returns instrument response information in the 
format used by SAC, SAC_PZ 

3. Ws_bulkdataselect, a web service that returns time series for one or more 
seismograms that have been specified in a list  

4. Ws_dataselect, a web service that returns a single seismogram 
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5. Ws_timeseries, a web service that can recover a seismogram, process the 
seismogram through a variety of digital signal processing algorithms, and convert 
the data into one of a variety of output formats 

6. Ws_availability, a web service that returns what data exist within a given space-
time domain 

7. Ws_evalresp, a web service that returns the response of a seismogram in 
amplitude and phase values by frequency.  The metadata is extracted from the 
IRIS DMC’s database of response information 

8. Ws_distaz, a web service that returns the distance and azimuth between two 
points on the earth’s surface. 

9. Ws_ms2ascii, a web service that will convert a miniSEED file into one of two 
simple ASCII formats 

10. Ws_plotter, a web service that will produce simple graphics representations of a 
miniSEED file. 

11. Ws_tracedsp, a web service that will provide several digital signal-processing 
algorithms to a time series. 

12. Ws_flinnengdahl, a web service that will convert a latitude, longitude pair into 
either a Flinn-Engdahl region code or name. 

All 14 of the web services work seamlessly together and have been shown to be callable 
by an external workflow engine; in our case we used the Trident Scientific workflow 
engine developed by Microsoft Research. 

 
Example Client Applications.  Using NSF funding, IRIS developed a series of client 
applications written in PERL.  These can be found at http://www.iris.edu/ws/wsclients/.  
One of these clients is FetchEvent and it can be used to easily return events meeting 
specific criteria.  The documentation for FetchEvent is provided within the PERL script. 
Fetch_resp is a PERL script that accesses the ws_station service and returns response 
information in the RESP format. The ws_sacpz also accesses ws_station and returns the 
response information in the SACPZ format.  
 
The clients are well documented and clearly written.  They can be used as starting points 
for users that desire to modify the scripts for their own purposes.   
 
Hardcoded work flows. 
During the period of this award IRIS produced one hardcoded workflow.  This workflow 
is ws_timeseries.  It can be accessed at http://www.iris.edu/ws/timeseries/. In essence 
ws_timeseries is a combination of 3+ underlying workflows including ws_dataselect 
ws_tracedsp, and a series of web services providing output format options such as SAC 
format, SAC ASCII format, audio files, 2 forms of simple ASCII output, a miniSEED 
file, or a png file for a picture of a seismogram.  Ws_dataselect is used to retrieve a 
waveform segment from the IRIS DMC, ws_tracedsp is used to filter, gain correct, 
deconvolve the instrument response, convert units of ground motion, and a variety of 
related functions.  The functions available through ws_timeseries have also been 
duplicated using the Trident workflow engine by combining ws_dataselect, ws_tracedsp, 
and output services that for instance convert a miniSEED file to a graphics display of the 
waveform.  
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Complete documentation for ws_timeseries can be found at 
http://www.iris.edu/ws/timeseries/ and will not be reproduced here. 
 
Servers: USGS funds were used to acquire 5 Dell servers that are being used to augment 
other Dell servers to provide the computational engine upon which these web services 
will be implemented.  The servers are running RedHat Enterprise Virtualization (RHEV) 
and RedHat Enterprise Linux (RHEL). At the present time the web services are running 
on a number of SUN servers.  Delays in getting the RHEL and RHEV system software 
functioning delayed the deployment of the web services to the virtual server environment 
but this should take place before the end of 2011. These details are transparent to the 
users of the IRIS web services. 
 
International Coordination 
The results of our work in developing web services have not been formally published but 
they have been disseminated to the research and monitoring communities in a variety of 
venues.  These include  

• e-Science for Seismology meeting in Edinburgh, Scotland in March 2011 
• Meetings at ORFEUS in deBilt, Netherlands in March 2011 
• Bilateral meetings in China in April 2011 
• CTBTO meetings in Vienna in June 2011 
• IUGG/FDSN meetings in Australia in June-July 2011 
• European Union and NSF coordination meetings in Brussels in September 2011 
• FDSN  
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Appendix A – Definition of Query parameters for ws_station. 
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Appendix B – Definition of Query parameters for ws_event. 
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