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a 1. Introduction1. Introduction

••Switzerland is the water Switzerland is the water 
reservoir of Western reservoir of Western reservoir of Western reservoir of Western 
Europe. Precipitation is Europe. Precipitation is 
twice higher than EU twice higher than EU 
average theaverage theaverage theaverage the

••A A growinggrowing water water demanddemand
and and climateclimate change change 
createcreate additionaladditionalcreatecreate additionaladditional
challenges for water challenges for water 
managementmanagement
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••Regional disparities and Regional disparities and 
unequal availability are unequal availability are unequal availability are unequal availability are 
other challenges in the other challenges in the 
management of alpine management of alpine 
waterwaterwaterwater

••Some regions have to use Some regions have to use 
technical solutions and technical solutions and 
consequent financial consequent financial consequent financial consequent financial 
resources to ensure resources to ensure 
service quality and service quality and 

it  i  th  tit  f it  i  th  tit  f security in the quantity of security in the quantity of 
waterwater
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a 1. Introduction1. Introduction
SyGEMe innovations are:SyGEMe innovations are:

••integration of dynamic telemetry data and a management integration of dynamic telemetry data and a management 
knowledge system on a Geographic Information Systemknowledge system on a Geographic Information System

••the possibility of managing scalable network with a modular web the possibility of managing scalable network with a modular web 
application and configurable onlineapplication and configurable onlineapp cat o a d co gu ab e o eapp cat o a d co gu ab e o e

••an approach focused on servicesan approach focused on services

••integration of software engineering with the use of a system of integration of software engineering with the use of a system of 
knowledge management and filled by the experience of operatorsknowledge management and filled by the experience of operatorsknowledge management and filled by the experience of operatorsknowledge management and filled by the experience of operators

••a new development methodology for all aspects of the network.a new development methodology for all aspects of the network.
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a 2. Man2. Man--machine interfacemachine interface
The approach focuses on the user:The approach focuses on the user:

Start

Identification of user 
type, its situation and 

its tasks

S ifi ti f thT t d l ti f Specification of the 
user demand

Tests and evaluation of 
the system

Developement and 
communication of 

prototypes and 
concepts
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a 3. The knowledge system «3. The knowledge system « Sync’flowSync’flow »»g yg y yy
The knowledge system is based on the 3 usual components :The knowledge system is based on the 3 usual components :

••a fact base that stores all the findings and underlying tasks,a fact base that stores all the findings and underlying tasks,

••a base of rules modeling a set of use cases specific to the behavior a base of rules modeling a set of use cases specific to the behavior ••a base of rules modeling a set of use cases specific to the behavior a base of rules modeling a set of use cases specific to the behavior 
of the water supply network,of the water supply network,

••an inference engine able to apply the rules entered in order to an inference engine able to apply the rules entered in order to 
produce reports and to provide to users potential tasks to solve the produce reports and to provide to users potential tasks to solve the 
problemproblemproblem.problem.
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a 3. The knowledge system «3. The knowledge system « Sync’flowSync’flow »»
Interactions between the knowledge system and the users are Interactions between the knowledge system and the users are 
defined by computer process called « Workflow »defined by computer process called « Workflow »

g yg y yy
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Developers implement the processes with the help of graphical Developers implement the processes with the help of graphical 
development tools and publish them on the knowledge systemdevelopment tools and publish them on the knowledge system

g yg y yy
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a 4. SyGEMe technology4. SyGEMe technologyy gyy gy
SyGEMe architecture is a WSOA type (Web Services Oriented SyGEMe architecture is a WSOA type (Web Services Oriented 
Architecture)Architecture)

Architecture système: WSOA

BPEL
Stockage fichiers 

workflows

Mesures
Type: FtpBD

Type: Access
BD

Type: Oracle

Services Sygeme
T  b i

Services GIS Services Télémesures
T  b i

Services Logiques SYNC’FLOW

Web Serveur
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Cubes OLAP BD

Type:
Oracle

WSDLREST WSDL
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Type: .net webserviceType: ArcGIS Server
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Service 
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Service 
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a 4. SyGEMe technology4. SyGEMe technology
Sync’flow architecture is a WSOA type. It can be totally independant Sync’flow architecture is a WSOA type. It can be totally independant 
from applications and working tools that it has to manage.from applications and working tools that it has to manage.

y gyy gy

It is implemented with standard technologies from Microsoft (Visual It is implemented with standard technologies from Microsoft (Visual 
Studio 2008, .NET Framework, Workflow Foundation and Studio 2008, .NET Framework, Workflow Foundation and 
Silverlight).Silverlight).Silverlight).Silverlight).
SYNC’FLOW is implemented in a database divided by 5 data models SYNC’FLOW is implemented in a database divided by 5 data models 
(>40 tables) ;(>40 tables) ;
••a Windows service in which the workflows are executed ;a Windows service in which the workflows are executed ;
••3 services Web SOAP (Utilisateur, Catalogue, et Evénement) ;3 services Web SOAP (Utilisateur, Catalogue, et Evénement) ;
a back office managed from a eb bro ser hich let manage the a back office managed from a eb bro ser hich let manage the ••a back office managed from a web browser which let manage the a back office managed from a web browser which let manage the 

users and the workflows catalog ;users and the workflows catalog ;
••A database and a web service for the storing and the access of A database and a web service for the storing and the access of gg
telemetry.telemetry.
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a 5. Business opportunities5. Business opportunitiespppp
For public authorities, control of supply systems and water For public authorities, control of supply systems and water 
distribution is of obvious interest :distribution is of obvious interest :
••a water system is an important investmenta water system is an important investment
••availability in quantity and quality of water resources is a global availability in quantity and quality of water resources is a global 
challengechallengechallenge,challenge,
••the water network deteriorates itself naturally or due to human the water network deteriorates itself naturally or due to human 
actions,actions,
••performance criteria of a network are multiple and mechanisms of performance criteria of a network are multiple and mechanisms of 
deterioration also,deterioration also,
information is composed of small fragments  infrastr ct re is often information is composed of small fragments  infrastr ct re is often ••information is composed of small fragments, infrastructure is often information is composed of small fragments, infrastructure is often 

poorly known and plans incomplete,poorly known and plans incomplete,
••the resources available are limited.the resources available are limited.



SyGEMe: Integrated Municipal Facilities Management of Water Ressources

k
Swiss Geoscience Meeting, Neuchâtel, 21 novembre 2009

a 5. Business opportunities5. Business opportunitiespppp
GoodGood controlcontrol ofof supplysupply networksnetworks andand waterwater distribution,distribution, asas wellwell asas
thethe efficientefficient managementmanagement ofof waterwater resources,resources, needneed toto havehave effectiveeffective
andand integratedintegrated toolstools..
••MeasureMeasure
••UnderstandUnderstand••UnderstandUnderstand
••ActingActing

TransmitTransmit acquiredacquired informationinformation toto otherother actorsactorsa s ta s t acqu edacqu ed o at oo at o toto ot eot e acto sacto s

AA tooltool forfor controllingcontrolling thethe supplysupply systemsystem andand waterwater supplysupply hashas toto
serveserve threethree distinctdistinct levelslevels ofof informationinformation::serveserve threethree distinctdistinct levelslevels ofof informationinformation::
••TheThe managermanager (help(help forfor decisiondecision tool)tool)
••TheThe expertexpert
••TheThe operatoroperator
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a 5. Business opportunities5. Business opportunitiespppp
TheThe businessbusiness opportunitiesopportunities areare ofof threethree typestypes::

••«« SyGEMeSyGEMe servicesservices »»

••«« SyGEMeSyGEMe integrationintegration »»

S GEMS GEM tt••«« SyGEMeSyGEMe managementmanagement »»
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a 6. SyGEMe and its functions6. SyGEMe and its functionsyy
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a 7. Perspectives7. Perspectivespp
TheThe challengechallenge ofof SyGEMeSyGEMe projectproject :: developdevelop anan innovativeinnovative tooltool withwith
monitoringmonitoring andand knowledgeknowledge management,management, forfor thethe marketmarket ofof operatorsoperators
inin waterwater supplysupply networksnetworks..
TheThe prototypeprototype isis functionalfunctional andand accessibleaccessible onlineonline forfor thethe firstfirst pilotpilot
customercustomer,, SinergySinergy SASA..

AnAn initialinitial marketmarket investigationinvestigation hashas shownshown anan interestinterest ofof operatorsoperators inin
waterwater supplysupply networksnetworks..

TheThe numbernumber ofof servicesservices developeddeveloped toto thethe specificationsspecifications ofof thethe
projectproject showsshows therethere isis greatgreat potentialpotential forfor thethe developmentdevelopment ofof

SyGEMeSyGEMeSyGEMeSyGEMe..
TheThe processprocess ofof informationinformation managementmanagement opensopens thethe scopescope ofof
SyGEMeSyGEMe.. AllAll networknetwork industriesindustries ((electricityelectricity,, waterwater courses,courses, gasgas
systemsystem etcetc )) maymay bebe involvedinvolved butbut alsoalso allall typestypes ofof territorialterritorialsystem,system, etcetc....)) maymay bebe involvedinvolved,, butbut alsoalso allall typestypes ofof territorialterritorial
projectsprojects thatthat requirerequire monitoringmonitoring informationinformation..
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