WorkShop on Distributed, Object
Oriented Computing for Seismology

The distributed seismological observatory:
a Web based seismological data analysis
and distribution toolkit

Aladino Govoni Anthony Lomax Alberto Michelini

Dipartimento Centro di Ricerche Anthony Lomax Scientific Software, Dipartimento Centro di Ricerche
Sismologiche, Istituto Nazionale di Mouans-Sartoux, France; G? Sismologiche, Istituto Nazionale di
Oceanografia e di Geofisica osciences-Azur, Valbonne, France; Oceanografia e di Geofisica
Sperimentale, Udine, Italy ORFEUS data centre, De Bilt, Sperimentale, Udine, Italy
Netherlands

ORFEUS/EMICES September 22 - 24, Athens, Greece




Introduction

How to develop an application for routine observatory
data analysis?

¢ client/server data access

¢ graphics

¢ accessibility from different systems

¢ portability/scalability




Web serving

A universal infrastructure
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The design key concepts

¢ Thin client approach:

+ any PC with a JAVA enabled Web browser can interact
with a set of remote data servers located in the world
computer network

¢ Minumum standards:

+ the language needed for client/server interaction should
be abstract enough to avoid that everybody know all
the details of the transaction - this 1s solved by XML

¢ Task distribution:

¢ a set of servers 1s able to provide to the client not only
a data object but also the computing power to perform
a particular task - this limits the exchange of data to

results making possible client interaction also in very
limited bandwidth situations (JAVA RMI/CORBA)




The data flow

module

at a data acquisition centre. S—
The raw data 1s processed r- .-
and organized in an

Orion
. . Trigger info Reftek
This 1s the typical data flow Configuration info 1 | J MarsLite

waveform

archive. | file system |

All users from inside and
outside can access the data
using the web interface.




The implementation

+ Dynamic web pages (still using cgi-bin, PHP much
better)
¢ Client/server dialog
+ Persistency
¢ user control, remote application execution
+ locking of events to prevent multiple users work on the
same event
+ Specialized servers for picking management,
elaboration tasks like hypocentral location, data
format conversion, etc.




The modules

+ Data eater: gathers/archives seismological data from a
variety of sources ranging from portable digitizers to
real-time network data.

+ Network bulletin generator: produces both dynamic
(for Web site use) and static (for data distribution)
HTML observatory bulletin in which the user can
casily browse the earthquake event parameters and the
associated waveform data

¢ Picking/location server: allows for multi user Web
based analysis of the waveforms using Lomax's
SeisGram2K JAV A application, handles the posting of
phase picking data, allows remote execution of
hypocentral location




A PickServer tour

Here 1s an example of

a PickServer session. e
You connect to the | Feerremmpes
PickServer pages with [Eleyrsessm
your browser T
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can see that there are a
couple of event list to
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processed.



Events view

You follow the links
up to an event to
process.
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The event analisys page

In the event view all
links will load the

Waveform or the group Rete di Citta' di Castello
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Picking waveforms

Once the
SeisGram2K

pops up you
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Posting the picks

When you are
satisfied with
your picks,
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Receiving travel times

This will
trigger an
hypocentral
location on the
server and you
will receive the
results as travel
times directly
in the
SeisGram2K
and an HTML
location report
in the web page
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Conclusions

¢ This approach seems very promising

+ Actual stage of implementation 1s near to beta - still
testing new solutions.

+ Most modification of the SeisGram2K have been done
to improve client/server interaction and event locking
for multiuser operations

+ Open questions:

+ database backend (possibly Postgres)
¢ distributed solutions (very likely RMI)

¢ compatibility/connectivity with other open standards
(notably FISSURES)




