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KK--WfWf GridGrid ObjectivesObjectives

•• IntegratingIntegrating servicesservices intointo coherentcoherent applicationapplication scenariosscenarios
•• EnablingEnabling automaticautomatic constructionconstruction andand reusereuse ofof workflowsworkflows

withwith knowledgeknowledge gatheredgathered duringduring operationoperation
•• InvolvingInvolving monitoringmonitoring andand knowledgeknowledge acquisitionacquisition servicesservices inin

order to order to provideprovide addedadded valuevalue for for endend usersusers

TechnologiesTechnologies: service: service--oriented Grid architecture,oriented Grid architecture, workflows in workflows in 
Petri nets, Petri nets, ontologiesontologies, dynamic, dynamic instrumentationinstrumentation
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KK--Wf Grid conceptWf Grid concept

Execute workflowExecute workflow

Capture knowledgeCapture knowledge
Reuse knowledgeReuse knowledge

Monitor environmentMonitor environment

Analyze informationAnalyze information

Construct workflowConstruct workflow
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Process of Workflow RefinementProcess of Workflow Refinement

Web Service ClassesWeb Service Classes

Web Service OperationsWeb Service Operations

Abstract OperationAbstract Operation

Grid ResourcesGrid Resources

User RequestUser Request
““I want 
this data””
““There is 
my data!””
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MonitoringMonitoring

Performance Monitoring and Analysis for Grid Performance Monitoring and Analysis for Grid 
Infrastructures and ApplicationsInfrastructures and Applications

Focus on workflows that are  Web/Grid servicesFocus on workflows that are  Web/Grid services
Workflow components can be multiWorkflow components can be multi--linguallingual

Event infrastructureEvent infrastructure
Performance and dependability metricsPerformance and dependability metrics

Define and measure important performance and dependability Define and measure important performance and dependability 
metrics associated with Grid workflows metrics associated with Grid workflows 

Monitoring and performance analysis in KMonitoring and performance analysis in K--WfGridWfGrid
ServiceService--oriented distributed architectureoriented distributed architecture
Unified monitoring and performance analysis system covering Unified monitoring and performance analysis system covering 
infrastructure and applicationsinfrastructure and applications
Standardized data representations for monitoring data and eventsStandardized data representations for monitoring data and events
Adaptive and generic sensors, distributed analysis, performance Adaptive and generic sensors, distributed analysis, performance 
bottleneck searchbottleneck search

Support for knowledgeSupport for knowledge--based workflow construction based workflow construction 
and executionand execution
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OntologiesOntologies

OntologiesOntologies are separated into several layers and classesare separated into several layers and classes
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Knowledge AssimilationKnowledge Assimilation

Main Objective: Main Objective: to develop an agent for the maintenance of Kto develop an agent for the maintenance of K--
Wf Grid knowledge base, extraction of knowledge from the Wf Grid knowledge base, extraction of knowledge from the 
monitoring results, workflow execution reports, user input and monitoring results, workflow execution reports, user input and 
other sources.other sources.

Used to predict WS instance behavior patterns (Used to predict WS instance behavior patterns (run time run time 
predictionprediction) for scheduling workflow executions and ) for scheduling workflow executions and 
workflow compositionworkflow composition
based on:based on:

Historical (monitored by MIS/PAS) informationHistorical (monitored by MIS/PAS) information--WP3 and WP3 and 
Semantically described web services and data resourcesSemantically described web services and data resources--
WP4WP4

Three main components: KAA WS (Three main components: KAA WS (web interface for web interface for 
predictorpredictor) , WS Behavior Predictor () , WS Behavior Predictor (Instance based Instance based 
learning and Caselearning and Case--based Reasoning)based Reasoning), Event Store WS , Event Store WS 
(Cases stored as OWL instances)(Cases stored as OWL instances)
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User Assistance: Knowledge Sharing User Assistance: Knowledge Sharing 
Based on Text NotesBased on Text Notes

1
Matching User

Context or 
Problem

3
User take  

Decisions or 
Actions

2
Displaying 
Relevant 

Notes

4
User feedback

and knowledge 
update

(4) Enter Note

(4) Pattern Detection
Annotation Note with Context

(1, 4) Compare Current User Context
And Note Context

(1, 4) Displaying context List

(4) User approve and submit 
context of note

(2) Notes are displayed to user 
in detected user context

(4) Vote on note,
Updating relevance
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Collaboration among usersCollaboration among users
Knowledge Sharing and RecommendationKnowledge Sharing and Recommendation
User Problem specificationUser Problem specification

Representation of Experience or KnowledgeRepresentation of Experience or Knowledge
Text NotesText Notes

User Assistant AgentUser Assistant Agent

Current Research:Current Research:
Experience (Knowledge) ManagementExperience (Knowledge) Management
Knowledge, Semantic, OntologiesKnowledge, Semantic, Ontologies
Text Processing & Semantic AnnotationText Processing & Semantic Annotation
User InteractionUser Interaction
Knowledge Relevance, Problem detectionKnowledge Relevance, Problem detection

Proactive knowledge Proactive knowledge 
provisionprovision
Works with any domain Works with any domain 
ontologyontology
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Pilot applications (Pilot applications (PAsPAs))

PAsPAs as domainas domain--related instances of a typical Krelated instances of a typical K--Wf GridWf Grid--based based 
application systemapplication system

Common horizontal features / Specific vertical customizationCommon horizontal features / Specific vertical customization
Flood Forecasting Simulation Cascade (FFSC, PA1)Flood Forecasting Simulation Cascade (FFSC, PA1)
Enterprise Resource Planning (ERP, PA2)Enterprise Resource Planning (ERP, PA2)
Coordinated Traffic Management (CTM, PA3)Coordinated Traffic Management (CTM, PA3)

Focus on specific aspectsFocus on specific aspects
demonstration of Kdemonstration of K--Wf Grid solutions and value addedWf Grid solutions and value added
enhancement of functionalitiesenhancement of functionalities
system testing & validationsystem testing & validation
real end usersreal end users’’ active involvement and contributionactive involvement and contribution

production of dissemination material production of dissemination material 
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PA1 PA1 –– FFSCFFSC

Flood Forecasting Simulation CascadeFlood Forecasting Simulation Cascade
a cascade of simulation models for weather a cascade of simulation models for weather 
forecasting, hydrological and hydraulic simulations, forecasting, hydrological and hydraulic simulations, 
able to produce predictions of possible floods in able to produce predictions of possible floods in 
target areastarget areas

InputInput
–– map of area, precipitation, river water level etc.map of area, precipitation, river water level etc.

OutputOutput
–– water flow in target areawater flow in target area

Suggestions / user supportSuggestions / user support
–– applicability of different models to specific scenarios (QoS)applicability of different models to specific scenarios (QoS)
–– comparison between stored predictions and real datacomparison between stored predictions and real data
–– future dispersion forecastingfuture dispersion forecasting
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Flood Forecasting ApplicationFlood Forecasting Application
(PA1(PA1--FFSC)FFSC)

Flood forecasting based on a Flood forecasting based on a 
series of simulationsseries of simulations
Several simulation models forSeveral simulation models for

MeteorologyMeteorology
HydrologyHydrology
HydraulicsHydraulics

2D/3D visualization2D/3D visualization
Implementation using GT4 Implementation using GT4 
WSRFWSRF
Being extendedBeing extended

More modelsMore models
More services More services –– towards risk towards risk 
managementmanagement
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PA1 PA1 –– FFSC + KFFSC + K--Wf GridWf Grid

Improvement of application reliabilityImprovement of application reliability
Creation of a Grid of modular (scalable) dedicated Creation of a Grid of modular (scalable) dedicated 
Web ServicesWeb Services

General improvement of performancesGeneral improvement of performances
CPU timeCPU time--demanding meteorological and hydraulic demanding meteorological and hydraulic 
simulation modelssimulation models
gigabytes/month transferred and stored datasetsgigabytes/month transferred and stored datasets

Knowledge management supportKnowledge management support
multimulti--user, extensible multiuser, extensible multi--module system (with module system (with 
potentially tens of thousands of existing datasets) potentially tens of thousands of existing datasets) 
needing sophisticated collaboration tools to enable needing sophisticated collaboration tools to enable 
cooperation in a multidisciplinary contextcooperation in a multidisciplinary context



Bratislava, Slovakia, November 2005Bratislava, Slovakia, November 2005KK--Wf Grid Project Wf Grid Project -- IST 511385IST 511385 18

PA2 PA2 –– ERPERP

Enterprise Resource PlanningEnterprise Resource Planning
product line management for different targeted product line management for different targeted 
market segmentsmarket segments

enterprise financial & accounting systems,enterprise financial & accounting systems,
manufacturing systemsmanufacturing systems
supply chain management supply chain management 
electronic commerce supportelectronic commerce support

multimulti--level parametrical system setup based on simple or level parametrical system setup based on simple or 
complex business processes to post or extract data and complex business processes to post or extract data and 
informationinformation
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PA2 PA2 –– ERPERP
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PA2 PA2 –– ERP + KERP + K--Wf GridWf Grid

GridGrid--enabled big corporate resource managementenabled big corporate resource management
transparent access to corporate resources and transparent access to corporate resources and 
financial services throughout a VO composed by e.g. financial services throughout a VO composed by e.g. 
all affiliated companiesall affiliated companies
locationlocation--independent analysis and data mining independent analysis and data mining 
possibilitiespossibilities

General improvement of performancesGeneral improvement of performances
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PA3 PA3 –– CTMCTM

Coordinated Traffic ManagementCoordinated Traffic Management
workflow creation and management in handling workflow creation and management in handling 
complex traffic planning and management tasks complex traffic planning and management tasks 

management of different traffic situations management of different traffic situations 
–– by composing and operating suitable simulation chains by composing and operating suitable simulation chains 

involving distributed resources, data and services involving distributed resources, data and services 
three classes of scenariosthree classes of scenarios

–– air pollution emission forecasting / calculationair pollution emission forecasting / calculation
–– mid / long term planningmid / long term planning
–– immediate emergency reactionimmediate emergency reaction

scenarios analysis and descriptionscenarios analysis and description
–– resource (services + data) availabilityresource (services + data) availability
–– performance requirementsperformance requirements

»» priority to accuracy and to speedpriority to accuracy and to speed
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PA3 PA3 –– CTMCTM
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PA3 PA3 –– CTM + KCTM + K--Wf GridWf Grid

From a fragmented From a fragmented ““manuallymanually--integratedintegrated”” system to system to 
a truly coordinated & distributed Grida truly coordinated & distributed Grid--enabled enabled 
environmentenvironment

transparent access to data repository, simulations transparent access to data repository, simulations 
and calculations tools, within a VO composed by all and calculations tools, within a VO composed by all 
““traffic managementtraffic management--relatedrelated”” authorities authorities 

Alternatives scenarios analysisAlternatives scenarios analysis
possibility to configure parallel simulations and possibility to configure parallel simulations and 
forecasting tests with different boundary conditions, forecasting tests with different boundary conditions, 
composing workflows and exploiting resources composing workflows and exploiting resources 
accordinglyaccordingly

General improvement of performancesGeneral improvement of performances
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BerlinBerlin

CracowCracow

InnsbruckInnsbruck

BratislavaBratislava

GenoaGenoa

AthensAthens

CTM application

ERP Application

FFSC Application

FFSC Application

GWES

WCT
AAB

GOM

Scheduler

UAA
KAA
Portal
RLS
MDS
myProxy

FFSC Application

Monitoring service

Monitoring service
Analysis service
Portal

GWES

WCT
AAB
Scheduler



Thank you!Thank you!

Ondrej Ondrej HabalaHabala
II SAS, SlovakiaII SAS, Slovakia

www.kwfgrid.netwww.kwfgrid.net


