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@ K-Wf Grid .22 Abstract

hiclogies

o K-Wf Grid objectives, requirements
o Workflows
o Knowledge
e Grid Organizational Memory
_j'iitg_-._':- o Knowledge Assimilation Agent
« User Assistant Agent
o Flood-forecasting application
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Technologies

(//7 K-Wf Grid .Z2=. K-Wf Grid Objectives

o Integrating services into coherent application
scenarios

o Enabling automatic construction and reuse of
workflows with knowledge gathered during
operation

o Involving monitoring and knowledge acquisition
services in order to provide added value for end
users
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W’ K-Wf Grid ZZ, Knowledge-Workflow Grid

El o Requirements:

il « Composition based on high-level objectives (e.g.
flood forecasting for Bratislava tomorrow)

o Automated discovery, composition and invocation of

heterogeneous services

= Technology for merging heterogeneous meta-data about
services is needed

= Complex service descriptions

o Automated selection between different service
providers of the same service
= Quality of service and service provider meta-data

e Support for end-user interactions (manipulating
workflows, end-user input, visualization)
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(//7 K-Wf Grid 2=, Workflows

Texhnolagics

o Workflow — data and control flow
o Representation:
o Script-based workflows (GridAnt, BPEL4WS,etc.)

e Graph-based (Symphony, DAGman, etc.)
= Easier, more intuitive
= Limited expressiveness

o High-Level Petri Nets — GWorkflowDL
o Implicit parallelism, possibility to analyze workflows
i\ 0 Abstract/Concrete Workflow
H.... o Composition done by backward-chaining WS operations

r = WSOperation(x,y)
r
y >© ) !J

- Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve .I
. 4




/B KW Gri
i1 - rid ==, Workflow (2
I/ /2 (2)

...........




fﬁ (//? K-Wf Grid =22 Knowledge

o Semantic Web technology

Semantic description of

a OntO|OgIeS (OWL) WSOperation
e Grid Resources (CIM) i
° Data | presents P

Service
Grounding

hasGrounding

Applications

= Coordinated Traffic Management hasProfile :

= Flood-forecasting hasProcess

= Enterprise Resource Modeling
e Services (OWL-S)

= Semantic Web/Grid Service AnyService
descriptions (OWL-S)

StateName CapitalCityPopulation
o @
CapitalName StateCapitalService(StateName) CityName CityPopulService(Population)
StateName q
| 3
Cap>it§?}Name Poi%tion 11
CityN/rEme CityPop/Elation
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(//7 K-Wf Grid =22 Knowledge (2)

o Knowledge Repository (Grid Organizational

Memory)
o Distributed knowledge repository

e Service index
""" W  User Interface through Protégé

.
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(//ll.l,'? K-Wf Grid .22, KAA - WS and WOka|OV\{ Analysis:
. Achievements

open-source / portler jsr

o Workflow Analysis and e o |

Recommendation
e Workflow history

o Matching workflows for a
given problem

e Workflow recommendation

o Translation of WSDL to
OWL-S (wsrf2owl-s tool)

o Ontology alignment (OnTal)

Service description F:\T‘ and ing: ia iy D ¥ ice2.owl Ep_en
htlp:ftwww.sile.uumawa.|:af~mkhedrf0mulugiesmme#ﬁmefurma{ http: kwigrid.net, iDataOntols Format
I Concepts to match:
LocationData
. um‘unnruf . i DataObject AgentPlatForm
............... 2
EEEEEEEEEEEE ty : SystemRequirements
: xiFon
FFFFFFFFFF
aaaaaaaaaaaaaaaa
lassQf

Propositions:
[Format el

TextFormat

‘| BinayFarmat RelationalFormat
4 0 ublawmof FormatConwersion
BinaryFormat

TimeFormat ; =
fmm
f UnfarmalType i |
TTTTTTT IRelation | RelationalF armat
i B -
|
Lexical similarity: 10.6666666... Structural similarity: P.U Accept Reject L
-
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C//? K-Wf Grid =22 Knowledge (3)

) https:Hportal.ui.sav.sk - Add note form - Mozilla Firefox ‘z”i”z‘

Collaboration among Users

. . Enter observed experience or note
Knowledge Sharlng. :?md .Recommendatlon W ”
User Problem Speclflcatlon MHMS can be computed for area of 3lovakia. The terain I

data are availsble as well a=s other input data. MMS
preprocesor need to be used as mell.l

Represen tation of Ex per ience or Knowled ge € hitps:Hportal. ui.sav.sk - Approve problem context - M.... [=)[1)K)
° Text Note S Check and submit context describing your problem
Cwrent User Context:
User Assistant configureFromProperties H3PFProfile(Profile) [l D
: Context Detected from text problem description:
Subrnit
Michal Laclavik public i Bratislava(Capital) I D
j ' ' ' ' ' ' ' ' ' ' ' OEJ Done _DaveF 3D Visualization Semce(_\fizuahzationSemce_) [ D
Nitra (Stream) = Braislava(Setilement) O
— Bratislava(Tocation) | '
Bratislava (Location) 2 Q P ro act | ve K now I ed g e DaveF Hydraulics(Hydraulics Service) | I
: oo : | . . DaveF 2D Visualzation Service{VizualizationService) |
DaveF 2D Visualization = - 2 i
a:VE o i . Ahom R =24 PrOVI S I O n NS Visnalization Service{VisualizationService) | E
(VizualizationService) : = =
x x MeterologyService(Class 1|
S Meterology SETVICE s Q WO r kS W I t h an y DO m al n M5 Meterology service(MeterologyService) B
(MeterologyService) =1 Ontology (St
DaveF Hydraulics (HydraulicsService) == Lo el i
Notes =
DaveF results differ from 10-20% from realtty Current Work'

on Mitra river

By MihdLadwigsionny @ o  Experience (Knowledge) Management

This model et be v succesiilly oly on Vah o Knowledge, Semantic, Ontologies

E;’:;;;Cause calibraion data for ofher area are o Text Processing & Semantic Annotation U
By. M1chalLac1av1k(3112UD5j e Q User Interaction 14
ggji:bf;ftg“d service for Bratislava awean o Knowledge Relevance, Problem Detection j"
By OndejHabala0 @




;@ /?K-WfGn j2oe Monitoring and Analysis:
é‘ . U aborepati Sociy

F’erformance AnaIyS|s and Visualization

Basic dependability analysis

Q
‘0 New performance visualization
_ of workflows

025 050 0,75 1,00 ey

Rule-based performance analysis == R
. e -
e Overhead classification E2E =

e Specification of performance problems

e Determining the severity of performance metrics for workflow
» activities during runtime

Applying rules to raise an alarm when condition performance
problem conditions are encountered.

ublications:

Peter Brunner, Hong-Linh Truong, Performance Monitoring and Visualization of Scientific Grid Workflows
in ASKALON, April 2006. Submitted.
i

- 0 Francesco Nerieri, Radu Prodan, Thomas Fahringer: Kalipy: a tool for online analysis of Grid workflows :
through Event Correlation, May 2006. Submitted. ]‘

0 Francesco Nerieri, Radu Prodan, Hong-Linh Truong: Performance Analysis of Grid Workflow Applications,
May 2006. Submitted. }
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— {: Workflow S

Workflow Knowledge ,—é{ ]
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SR Storage
> Service

T
Meteorology & Hydrology Hydraulics T
Service B Service = Service

--------- " - R g \- . : .
: : - Meteorology |‘- Hydrology " S Hydraulics

Visualization Visualization JSSSS8Zgd Visualization
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1:.'
) = . L
i @K-MGII Flood-forecasting Application

o Meteorology

ShM e MMSPreprocessor, MM5
(simple, nested), Aladin

ALADIN boundary conditions V| su al | Zatl on
Meteorology

o Watershed integration
ALADIN predictio .
visualization e MMb5SIntegration, 81-way

ALADIN prediction ‘ALADII\_I MMS, MM52NAM, MMSZDSS
visualization - H d ro I 0
ngt_gzl]’:d Waters h ed is| aI'Ma'\t/'Ign ser y g y
| integration integration [y —— L HSPF, HSPF-COmp|eX, NLC,
| Watershed NAM'MIKE, HEC'H MS
_ Hydrology GaveF DD _
\l Wwater flow model visualization Q Hy d rau | ICS
NLC (VRML)

e DaveF, MIKE 11 HD, MIKE 11
water flow Flood, HEC-RAS

Hyd r%u I | CS l visualization ‘ . .
o Visualization

Hydrograph Water flow 3D
weron | | Vot o « MMS, DaveF 2D, DaveF 3D,
Aladin, HEC-GeoHMS, HEC- &

N

User Proxy [ GeO RAS J!

" Hydrograph visualization Hydrograph

Service
i
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DAAlB

.. QOBFFSC Application
. OMonitoring service

Slovakia

e

)BFFSC Application OKAAY
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. OAnalysis service
OPortal




j Wechseln zu

Logout

Welcome, Andreas
Hoheisel

#_Ex

Y

Workflows Applet

Andreas Hoheisel public
Q=
DaveF Hydraulics .
(HydraulicsZ ervice) —

DaveF 3D Visualization

a https:/ /portal.ui.sav.sk - Add problem form - MicrosofEel - |EI|1| SeRiEE ﬂﬁzua]izations emce) =

Enter text description of your cwrrent problem DaveF 2D Visualization .
cervice (VizuahzatonService) ——
ProblemID: IprDblem'I 1314920718648
Notes =|
flood forecasting Bratislavs| ;I _
This model can be run succesfully
only on Vah river because
calibration data for other area are
trissing.
By Michal Laclaswik (3.11.2005) @
|-
Submiﬁ‘
@@ Waorldflow has been initiated. ] q
i

mstartl J B 9@ a8 J 4 Gridsphere F‘-:-r...l &y Java Console I & httpeyfaridoz.s. .. "@ https://porta.. () Camtasia Studi... I J E_97% | o
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j Wechseln zu

’a._ﬁlx

Y

Logout

Welcome, Andreas

Hoheisel

E”:HE' YWearkflow has heen initiated.

Startl J @ v = | 0 ﬁ b J @GridSphere Par...léﬂava Console I @http:,l’,l’gridﬂz.s... ||@ https://porta... l@lCamtasia Skudi... I J E 97%% Iil-':

Workflowe Applet

a https://portal.ui.sav.sk - Approve problem context=

Check and submt context describing vour problem
Cwrent User Context:

DaveF HydrauhcziHydraulicsZernce)

DaveF 2D Visualization Service{VimahzationZervice)
DaveF 2D Visualization ZerviceVimnahzationZervice)
Context Detected from text problem description:
Location(Class)

Bratislavallocation)

DaveF 2D Visualization ZerviceWimahzationZervice)
BratislavalCapital)

DaveF 2D Visualization ZerviceVimnahzationZervice)
DaveF HydraulicsiHydraulicsSerwice)
Bratislava(SettleI’nent)

=10] x|

A

(O (33O

[

EFetin [ [ T [ 15 [ wtemet

4

S
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Andreas Hoheisel

DaveF Hydraulics
(Hydraulics=ervice)

Dawel 3D Visualization

Service (VizualizationZervice) =
DaveF 2D Visualization .
cervice (ViualzationZervice) ——
Notes 5

This model can be run succesfilly
only on Vah river because
calbration data for other area are

izsing.

Bw: Michal Laclavik (3.11.2005) &
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J a b @ K E @ @ J.Cu:lresse I@ https: | fpartal.ui.sav.skfkwfportaligridspherercid=kwf-uaidavascript=enabled j Wechseln zu

#_Ex

Y

Logout

Welcome, Andreas
Hoheisel

Workflow Applet

DaveF Hydraulics —
(HwdraulicsZervice) -
DaveF 3D Visuahzation .
service (WimnalizationZervice] ——
O DaveF 2D Visualization —
service (WimnalizationZervice) ——
Notes 5

This model can be run succestully
only on Vah river because
calibration data for other area are

o
m |

@@ YWy'orkflow has heen initiated. q
Movember 8, 2005 =
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B K-Wf Grid =2, Portal

Logout
Welcome, Ondrej Habala

[ml[ﬂlﬁ[ Collaboration " DG-AP " Monitering and Analysis I

Workflows

Workflow Applet User Assistant

HSPFComplexinputSenice @ WICThelper @ User Context Define Problem
configureFromPropertias CraveFPropetdieszaveF20izualizationProperties Ej
User Help {(Resource) ==

dawefFmperties

Dz ue FPmperties 208 veF 201y aliration Pmopedtie sRetum status

Info & Knowledge Add Knowledg_%

.@ F

By clicking on Define Problem you can

specify your problem using plain text

pmpeties smpedies which will be translated to formalized
DaweFZDVisualizationSernvice —| PARASE 10l aters

DaveFSenvice @
configureFromPropertias configureFromProperties un

By clicking on Add Knowledge you can
type new knowledge gathered which
status can be useful for you or other users in
a future. You will be prompted with
application specific formalized elements
which can be assigned to knowledge as

a context in which knowledge will be

displayed in a future

HEPFComplexinputSenice @ o
un

I\ 2 : ! 1El&]

Task List

Provide input data: MMSPreprocessorService: pro

August 23, 2006

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve



78’ K-WY Grid =2

o K-Wf Grid, live demo at Cracow
Grid Workshop 2006 and IST 2006

e http:/lwww.kwfgrid.eu
o Grid workflows
e GWorkflowDL, GWES
e http:/www.gridworkflow.org

e Andreas Hoheisel, et.al.: A Grid
Workflow Language Using High-
Level Petri Nets,

o Workflow composition (WCT)

e Tomasz Gubala, et.al. Semantic-
based Grid Workflow

Composition, In: Proc. of 6-th Intl.

Conf. on Parallel Processing and
Applied Mathematics PPAM'2005

"o Grid Organizational Memory (GOM)

e Bartosz Kryza, Kryza, B.,
Pieczykolan, J., Majewska, M.,
Slota, R., Babik, M., Toth, A,
Kitowski, J., Hluchy, L.: Grid
Organizational Memo?' -
Semantic Framework for
Metadata Management in the
Grid, CGW 2006

- Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve

Monitoring and Analysis

e Peter Brunner, Hong-Linh Truong,
Performance Monitoring and
Visualization of Scientific Grid
\Zl\(l)%relsdlows in ASKALON, April

WSRF20WL-S Implementation

e Marian Babik,
http://www.tuke.sk/fei-
cit/babik/wsrf2owls

Knowledge Assimilation Agent
(KAA)

e Zoltan.Balogh@savba.sk
UAA, Experience management

e Laclavik M., et.al. : Ontology
based Text Annotation OnTeA. In:
Proc. of 16-th European-
Japanese Conf. on Information
Modelling and Knowledge Bases,

EJC'2006 4
o http:/Aww.ikt.ui.sav.sk q



hiclogies

'h (/9? K-Wf Grid .ZEZ, Flood Forecasting
’ E o Meteorology

i e MMS5Preprocessor, MM5 (simple, nested), Aladin

’ o Watershed integration

o MM>5Integration, 81-way MM5, MM52NAM,
MM52DSS

o Hydrology
e HSPF, HSPF-Complex, NLC, NAM-MIKE, HEC-HMS
_ Hydraulics
b o DaveF, MIKE 11 HD, MIKE 11 Flood, HEC-RAS |
o Visualization J
o MM5, DaveF 2D, DaveF 3D, Aladin, HEC-GeoHMS,!

HEC-GeoRAS i‘
j
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(/;7 K-Wf Grid 2=, Workflows

hiclogies

o Workflows based on the Petri nets
e GWorkflowDL
a http://www.gridworkflow.org

e Martin Alt, Sergei Gorlatch, Andreas Hoheisel and Hans-Werner
Pohl. A Grid Workflow Language Using High-Level Petri Nets. In
Second Grid Resource Management Workshop, Poznan,
Poland, September 2005.

o Workflow composition done by backward-chaining OWL-S
IOPEs

e Tomasz Gubala, Marian Bubak, Maciej Malawski, Katarzyna
Rycerz. Semantic-based Grid Workflow Composition, In: Proc.
of 6-th Intl. Conf. on Parallel Processing and Applied
Mathematics PPAM'2005

o Annotation J

o Laclavik M., et.al. : Ontology based Text Annotation OnTeA. In: q
Proc. of 16-th European-Japanese Conf. on Information |

Modelling and Knowledge Bases, EJC'2006, !‘

- Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve |.I
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(//? K-Wf Grid .=2E., Semantic Web Services

o Web Service Modeling o OWL-S (DAML-S)
Ontology (WSMO) o BBN, Carnegie-Mellon, Nokia,
o WSML, WSMX Stanford, SRI Int., Yale
o Based on four concepts: o Upper ontology for semantic
e Web services web services
 Ontologies o Benefits from developments in
« Goals agent based and planning

. technologies
e Maediators J

: : o WSDL-S
' 0 Internet Reasoning Service . . ‘
(IRS-I1I) o ldentifies four basic categories

of semantics
e data semantics
e functional semantics d

o Implementation of WSMO

e execution semantics

e quality-of-service semantics 1
o WSDL-S, Enhanced UDDI "

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve J.




(/y? K-Wf Grid 2%,  semantic Web Services (OWL-S)

o OWL-S Profile

o Functional properties

e describes transformation of
data and states during WS
execution (IOPESs)

= Inputs

= Qutputs

= Preconditions
- Effects

.0 Non-functional properties

Resource

intended for human users
= ServiceName
= ServiceDescription

= ServiceParameter e.g. quality
of service, security,
geographical scope

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve

supports

hasProfile .
Service
Process

e Semi-structured information o OWL-S Grounding

hasGrounding

e abstract concepts of OWL-

S Profile to concrete
WSDL messages



I (//? K-Wf Grid 222, Semantic Web Services

o Create ontology with domain concepts (watershed,
geographical location, etc.)

o Map these concepts to the inputs, outputs,
precondition and effects of Service Profile

o During composition determine the “equivalence” of
concepts

Semantic description of
WSOperation

supports
presents PP
Profile Grounding
hasProfile ] -
hasp Atomic
asProcess EroEaEs
hasGrounding |

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve ll
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E (//?K'MG" Modeling Grid Services (WSRF)

o Web Services r = WSOperation(x,y)
e WS Operation X
In g4
= Inputs ' -@®
= Qutputs y
@

void setResourceProperties(request)

o Grid Services

e WS Operation request void (effect: RPset)
= Inputs o
= Qutputs
= Resource Properties property getResourceProperties(request)
request property -
. 0
|

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve ll



(/9? K-Wf Grid 222, Issues

hiclogies

o Service discovery ISsues:
o Resource properties can be dynamic
o Resource properties inheritance
o EXplicit inputs/outputs hiding
a Service invocation issues:
o EPR of the WS-Resource
e Multiple providers
~ 0 Service annotation
e based on extending WSDL (similar to WSDL-S)
o Case-based reasoning (text notes) i

Ji ‘
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(//? K-Wf Grid 2=, Mapping concepts to IOPEs

o WSRF20WL-S
e OWL-S 1.1 support
e WSRF Services support (WSDL)
o Configuration supports inputs/outputs/precondition/effects

o Sample configuration and corresponding OWL-S descriptions
----- AN for the Flood-Forecasting pilot application
e Automatic parsing of the WSDL and generation of the WSDL
part of the configuration
o Generating configuration based on annotations (ongoing)

e graphic user interface via GridSphere portlet

o Other implementations
e CMU’s WSDL20OWL-s
e MINDSWAP’s WSDL20OWL-S (part of OWL-S API)

Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve




. K-Wf Grid

)

IIE

rrrrr

Architecture

GridSphere portlet

Extension Converters

GOMOWL-API
Vocabula WSRF20WL-S WSRF Resource
b API Properties Parser
OWL-S Extensions Jena AP
WSRF20WL-S
Engine

Configuration parser

WSRF20OWL-S Translator

OWL-S API

WSDL APIs

GT4 WS-CORE
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hiclogies

“ a Grid Organizational Memory (GOM)
Il o Distributed knowledge repository

« Service repository

« RDQL, SPARQL

e Integrated into Protége

e Kryza, B., Pieczykolan, J., Majewska, M., Slota, R.,
Babik, M., Toth, A., Kitowski, J., Hluchy, L.: Grid
Organizational Memory - Semantic Framework for
Metadata Management in the Grid, to appear, In f
Proceedings of the Cracow Grid Workshop 2006, q
Academic Computer Centre CYFRONET AGH |
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g (/9? K-Wf Grid 2=, Related Work
o SWS

e WSMO, OWL-S, WSDL-S
o Semantic Grid

e S-OGSA, OntoGrid

A o IntelliGrid
 China KnowledgeGrid
e WGrid
o NextGrid
o Akogrimo

“! e Grisino
'l Enabling Grid for E-SciencE (EGEE), 25-29. Sept. 2006, Geneve




' B KWGH
i - rid 2=, Workflows (2

o Abstract/Concrete workflow
o Description of workflow on non-executable level
e Binding to service providers
&8 0 Basic element of workflow
A » WS operation
0 Composition done by backward-chaining WS
operations
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