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Abstract

Service Oriented Architectures (SOA) offer an approach for creating
hydrologic models whereby a model is decomposedinto independent
computational servicesthat are geographicallydistributed yet accessible
through the Internet. The advantageof this modeling approachis that
diversegroupscan contribute computationalroutines that are usableby a
wide community, and these routines can be used acrossoperating systems
andlanguagesvith minimalrequirementson the clientcomputer Whilethe
approachhasclearbenefitsin building next generationhydrologicmodels,a
number of challengesnust be addressedn order for the approachto reach
its full potential. Onesuchchallengan achievingserviceoriented hydrologic
modelingis establishingstandardsfor web serviceinterfacesandfor service
to-servicedata exchanges Thisstudy presentsa prototype serviceoriented
modelingsystemthat leveragesexistingprotocolsand standardsto perform
serviceoriented hydrologicmodeling Thegoal of the researchis to access
the completenessf theseexistingprotocolsand standardsin achievingthis
goal,andto highlightshortcomingghat shouldbe addressedhroughfuture
researchand developmentefforts.

Background

The Consortium of Universities for the Advancement of Hydrologic Science,
nc. (CUAHSI) Hydrologic Information System (HIS) provides access to
nydrologic observations using a serva@ented architecture paradigm.

Data services are one component of an overall seroreented architecture

for hydrologic science. Another important part of the architecture is
analysis and modelingutines. These services can perform simple
operations ranging from simple data processiogophisticated hydrologic
modeling.

Serviceoriented architectures allow for the integration of a variety of remote data and processing
resources.

Research Questions

1. How should models play a role in a sernanented architecture paradigm?

2. What standards exist for exposing models as services andesmeexisting
standards adequate for hydrologic modeling?
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architecture paradigm?

Representing-Hydroalogic Data

Hydrologicdatais often indexedby what, where,andwhendimensions The
& ¢ K Idiinénsioncan be describedusing hydrologyspecificstandards(i.e.

CUAHSODM),while the & ¢ K SawdboE g K Sliyhénsionscan be described
using Open Geospatial Consortium (OGC)and International Standards
Organization(1) standards

Web Services for Data Analysis and Processing

The Open Geospatial Consortium (OGC) Web Processing Service (WPS) standard provides an

Interface for exposing processing routines as web services.

A Web Processing Service is useful for implementing functions as web services. These
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so they are not intended for modeling applications that step through time or space.

GetCapabilitieseturns a description of the names and
generaldescriptionsof each of the processes offered the
service

DescribeProcesseturns the required inputs, allowable
formats, and outputs produced by the service

Executeruns the service, given the input parameters, and
returns the outputs produced by the service.

Thisis an example of a
workflow thatuses
remote datato perform
simple data processing
needed to run a water
balance model. The
processing, while done
locally in this example,
could be implemented
using WPS to create a
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system.
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Web Services for Modeling

There are no Open Geospatial Consortium (OGC) services specifically designed for modeling.
However, the OGC Sensor Planning Service (SPS), while designed for remote control of
sensorscouldbe used for modeling that requires state be maintained with a server.
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GetCapabilitieg same as for WPS

DescribeTaskingreturns information describing the

tasks which the service can complete

GetFeasibilitg can be used to check if parameters are

valid or if process can be completed given current

server demands

Submitg starts a task

GetStatux; checkgaskstatus (waiting, completed,
failed, etc.)

Updatec change attributes of a task

Cancet end task

DescribeResultAccegglescribes how to retrieve data

resulting from the task

Furthermore, the Open Modeling Interface, while not following a strict service oriented
architecture, doeprovidean interface standard that could be extended for a seragented
paradigm.

ProposedOpenMlinspired web service interface
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SetValue@token, values) Sets valuefor an input exchangeite 2 NJ 0§ KS Y2 RSt Qa OdzZNNBy d 7
PerformTimeStetoken) Forwards the model in time

GetValueqtoken, exchangeltem¥ wSUdzNYya NBIdzSAa0SR @I fdzSa F2NJ Y2RSt Qa OdzNNJ
GetCurrentTiméoken) Returns the current time for the model

Finalize(token) Calledto dear the memory of the model run by user X.

Maintaining model state is important for /
tightly coupled systems like
groundwater/surfacavater interactions. VC/
Wehservices are typically stateless, .
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Introduces the idea of sessions to make
the servicestateful.

Summary

Many general standards for servioeented hydrologidata and analysis exjdtowever

these general services and must be supplemented with concepts specific for describing
hydrologic data and models. For this, the CUAHSI Observation Data Model schema
provides a means for describing hydrologic information, andQpenMIprovides a

means for communicating between hydrologic models. Models can be leveraged both as
service consumers or as services themselves, howeydly coupledsystems present
challenges because services are typically stateless
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