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Presentation OutlinePresentation Outline

�� Problem DefinitionProblem Definition
�� Our solution using IBLOur solution using IBL
�� Monitoring and getting relevant dataMonitoring and getting relevant data
�� Refinement of Case RetrievalRefinement of Case Retrieval
�� Using historical data of one WS to predict runUsing historical data of one WS to predict run--time of time of 

another WSanother WS
�� Future EnhancementsFuture Enhancements
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Initial AssumptionsInitial Assumptions

Complex Applications are being created as workflows of Web/Grid Complex Applications are being created as workflows of Web/Grid 
ServicesServices

�� as opposite to as opposite to ““traditional Grid applicationstraditional Grid applications””: input + script : input + script 
submission/execution + outputsubmission/execution + output

�� SOA SOA –– Service Oriented ArchitecturesService Oriented Architectures
We assume:We assume:
�� Dedicated Grid Resource EnvironmentDedicated Grid Resource Environment
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Workflow Orchestration and Workflow Orchestration and 
ExecutionExecution

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!””

WCTWCT

AABAAB
SchedulerScheduler

GWESGWES
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Problem DefinitionProblem Definition

The problem can be defined for two components:The problem can be defined for two components:
1.1. SchedulerScheduler’’s Requirements Requirement

TTo executo executee ““the bestthe best”” WSWS deployment (deployment (resp. resp. one of itone of it’’s s 
operations) as a part of a workflow.operations) as a part of a workflow.

2.2. WCTWCT’’ss RequirementRequirement
To use To use ““the bestthe best”” WS Class from several alternatives.WS Class from several alternatives.

““The bestThe best”” is meant in terms of predefined utility.is meant in terms of predefined utility.

Utility FunctionUtility Function
�� minimize run time,minimize run time,
�� minimize cost,minimize cost,
�� ensure availability (that the WS will be maximally available),ensure availability (that the WS will be maximally available),
�� ensure robustness (that WS will not be interrupted, so it would ensure robustness (that WS will not be interrupted, so it would 

need to start again),need to start again),
�� and othersand others
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Supporting SchedulerSupporting Scheduler
Example Scenario:Example Scenario: There are 40 deployments of the same WS There are 40 deployments of the same WS 
deployed on different Grid Resources.deployed on different Grid Resources.
Several implementations of the same WS Class Several implementations of the same WS Class 

Web Service ClassesWeb Service Classes

Web Service OperationsWeb Service Operations

Abstract OperationAbstract Operation

Grid ResourcesGrid Resources

User RequestUser Request

??
SchedulerScheduler

……

GSGS4040

GSGS33

GSGS11

GSGS22

Abstract Request: Abstract Request: Do Meteorological Simulation for meDo Meteorological Simulation for me
Service Class: Service Class: Meteorological ModelMeteorological Model
Service Instance: Service Instance: MM5MM5
Service Deployment:Service Deployment: http://cluster.somewhere.com/wsrf/mm5http://cluster.somewhere.com/wsrf/mm5
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Instance Based LearningInstance Based Learning

Case Based Reasoning appliedCase Based Reasoning applied
1.1. Case RepresentationCase Representation
2.2. Case IndexingCase Indexing
3.3. Case RetrievalCase Retrieval

�� NearestNearest--neighbor retrieval (neighbor retrieval (euclideaneuclidean or other)or other)
�� Locally (linear or polynomial) Weighted RegressionLocally (linear or polynomial) Weighted Regression

4.4. Case AdaptationCase Adaptation
5.5. CaseCase--Base MaintenanceBase Maintenance

InstanceInstance--based learning deficienciesbased learning deficiencies
�� Its major disadvantage is that it requires a large amount of hisIts major disadvantage is that it requires a large amount of historical torical 

data.data.
�� Problem with qualitative features, where exact match of feature Problem with qualitative features, where exact match of feature values values 

must be made.must be made.

We need to know in We need to know in advanceadvance about each Grid Service Class's:about each Grid Service Class's:
�� ItIt ’’s feature vectors feature vector
�� Results we want to predict for the Grid Service ClassResults we want to predict for the Grid Service Class
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Case RepresentationCase Representation
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WSOperationInvocationWSOperationInvocation ConceptConcept
•• used to assimilate data used to assimilate data 

from several sources from several sources 
•• represents a single represents a single 

invocation of a invocation of a 
WS Instance operationWS Instance operation

•• Data assimilated from: Data assimilated from: 
•• Events,Events,
•• Generic Ontology, Generic Ontology, 
•• Domain Specific Domain Specific 

Ontology, Ontology, 
•• OWLOWL--S Service S Service 

DescriptionsDescriptions
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MonitoringMonitoring

Monitoring can be enacted by:Monitoring can be enacted by:
�� Monitoring WS OperationsMonitoring WS Operations
�� Code InstrumentationCode Instrumentation
�� WSWS--NotificationNotification

Statefull Statefull vs. vs. Stateless WSStateless WS
�� StatefullStatefull maintain state, maintain state, 

stateless do notstateless do not

�� WSRF (Web Service WSRF (Web Service 
Resource Framework)Resource Framework)
�� WSWS--Resource, WSResource, WS--Life Time, Life Time, 

WSWS--Notification and othersNotification and others
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Challenge 1Challenge 1

Case Retrieval must be improved Case Retrieval must be improved –– especially when we do not have well populated especially when we do not have well populated 
Case BaseCase Base

We propose refinement of case retrieval for instanceWe propose refinement of case retrieval for instance--based learning through based learning through 
semantic description of input datasemantic description of input data

�� Input parameter are Input parameter are ontologicalyontologicaly modeled.modeled.

�� Ontology allows us to build semantic structures where concepts aOntology allows us to build semantic structures where concepts are derived from re derived from 
general to more specific. general to more specific. 

�� This allows to deduce more general concepts This allows to deduce more general concepts 
of ontology, thus enlarging the number of ontology, thus enlarging the number 
of cases retrieved for reasoning, of cases retrieved for reasoning, 
thus providing more thus providing more 
suitable base suitable base 
for prediction of WS behavior.for prediction of WS behavior.

A XMLA XML--XSD validation Web ServiceXSD validation Web Service
-- One of itOne of it ’’s features is file types features is file type
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Challenge 2Challenge 2

We do not have historical information about GS2, but have a lot We do not have historical information about GS2, but have a lot of of 
historical information about GS40historical information about GS40

GS2 and GS40 have deployed Grid Service and run on very similar GS2 and GS40 have deployed Grid Service and run on very similar Grid Grid 
ResourcesResources

??
SchedulerScheduler

……

GSGS4040

GSGS33

GSGS11

GSGS22
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We can use prediction model We can use prediction model 
from GS40 to predict GS2from GS40 to predict GS2
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KAA KAA -- Objective Objective 

�� Main ObjectiveMain Objective
�� to develop an agent for the maintenance of Kto develop an agent for the maintenance of K--Wf Grid knowledge base, Wf Grid knowledge base, 

extraction of knowledge from the monitoring results, workflow exextraction of knowledge from the monitoring results, workflow execution ecution 
reports, user input and other sources.reports, user input and other sources.

�� Extracts knowledgeExtracts knowledge
�� Extracted knowledge used to predict WS instance behavior patternExtracted knowledge used to predict WS instance behavior patternss

�� WS runtime prediction, WS runtime prediction, 

�� others: WS operation latency, WS reliability prediction, WS avaiothers: WS operation latency, WS reliability prediction, WS availability lability 
prediction, WS accessibility predictionprediction, WS accessibility prediction

�� Usable during scheduling of workflow executionsUsable during scheduling of workflow executions

�� ConsumesConsumes
�� Historical (monitored) information and Historical (monitored) information and 

�� SemanticalSemantical description of web services and datadescription of web services and data
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KAA KAA –– Current Implementation StatusCurrent Implementation Status

�� EventStoreEventStore
�� a stateless WS (Axis)a stateless WS (Axis)
�� Stores XML Events into RDBMS (Stores XML Events into RDBMS (MySQLMySQL))
�� DB must be first initialized using XSD (using Torque)DB must be first initialized using XSD (using Torque)
�� When When EventStoreEventStore receives a new Event, it should initialize the receives a new Event, it should initialize the 

update of the model for a WS in GOM (CONTEXT >> RESULT)update of the model for a WS in GOM (CONTEXT >> RESULT)
�� WS Behavior PredictorWS Behavior Predictor

�� Takes cases from a DB (CASE = CONTEXT + RESULT)Takes cases from a DB (CASE = CONTEXT + RESULT)
�� Predicts RESULT for the given CONTEXTPredicts RESULT for the given CONTEXT
�� Uses instance based learning and CBR to predict the run timeUses instance based learning and CBR to predict the run time
�� Can be adopted to predict WS performance measures (recently Can be adopted to predict WS performance measures (recently 

predicts runtime of WS depending on input parameters)predicts runtime of WS depending on input parameters)
�� KAAKAA

�� Retrieves RESULT for a given CONTEXTRetrieves RESULT for a given CONTEXT
�� Visualization of KAA operation is visualized through the Logger Visualization of KAA operation is visualized through the Logger 

portletportlet
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KAA: Sample RequestKAA: Sample Request
<?xml  ver s i on=" 1. 0" ?> <?xml  ver s i on=" 1. 0" ?> 

<r equest ><r equest >

<f eat ur es><f eat ur es>

<<par ampar am name=" NS"  val ue=" 2" / > name=" NS"  val ue=" 2" / > 

<<par ampar am name=" EW"  val ue=" 4" / >name=" EW"  val ue=" 4" / >

<<par ampar am name=" PROC"  val ue=" 4" / > name=" PROC"  val ue=" 4" / > 

<<par ampar am name=" SI M_T"  val ue=" 360" / >name=" SI M_T"  val ue=" 360" / >

</ f eat ur es></ f eat ur es>

<!<! - -- - Cl ass of  WS and i t ' s  Oper at i on.  Cl ass of  WS and i t ' s  Oper at i on.  - -- - > > 

<<wscont extwscont ext cl ass=" MM5"  oper at i on=" r un" / >cl ass=" MM5"  oper at i on=" r un" / >

<!<! - -- - WS Depl oyment  Al t er nat i ves.  One of  t hem must  be chosen.  WS Depl oyment  Al t er nat i ves.  One of  t hem must  be chosen.  
- -- - >>

<<wsal twsal t > > 

<<wsws ur iur i =" ht t p: / / c l ust er . ui . sav. sk/ mm5" / > =" ht t p: / / c l ust er . ui . sav. sk/ mm5" / > 

<<wsws ur iur i =" ht t p: / / c l ust er . cyf r onet . pl / ser v i ce/ mm5" / > =" ht t p: / / c l ust er . cyf r onet . pl / ser v i ce/ mm5" / > 

<<wsws ur iur i =" ht t p: / / c l ust er . sof t eco. i t / ser vi ce/ mm5" / > =" ht t p: / / c l ust er . sof t eco. i t / ser vi ce/ mm5" / > 

</</ wsal twsal t >>

</ r equest ></ r equest >



Bratislava, 30.11.2005Bratislava, 30.11.2005Grid Workshop GCCP 2005Grid Workshop GCCP 2005 1616

KAA: Sample ResponseKAA: Sample Response
<?xml  ver si on=" 1. 0" ?> <?xml  ver si on=" 1. 0" ?> 
<r esul t ><r esul t >

<<r unTi mer unTi me wsur iwsur i =" ht t p: / / c l ust er . ui . sav. sk/ mm5" >=" ht t p: / / c l ust er . ui . sav. sk/ mm5" >
<val ue>125</ val ue> <val ue>125</ val ue> 
<st at us>OK</ st at us><st at us>OK</ st at us>
<message>159 cases used t o pr edi ct  t he r esul t . </ message> <message>159 cases used t o pr edi ct  t he r esul t . </ message> 

</</ r unTi mer unTi me>>

<<r unTi mer unTi me wsur iwsur i =" ht t p: / / c l ust er . cyf r onet . pl / ser vi ce/ mm5=" ht t p: / / c l ust er . cyf r onet . pl / ser vi ce/ mm5““ >>
<val ue></ val ue> <val ue></ val ue> 
<st at us>NORESULT</ st at us> <st at us>NORESULT</ st at us> 
<message>Do not  have enough cases t o pr edi ct  t he <message>Do not  have enough cases t o pr edi ct  t he r unTi mer unTi me f or  f or  

t hi s WS. </ message> t hi s WS. </ message> 
</</ r unTi mer unTi me>>

<<r unTi mer unTi me wsur iwsur i =" ht t p: / / c l ust er . sof t eco. i t / ser v i ce/ mm5" >=" ht t p: / / c l ust er . sof t eco. i t / ser v i ce/ mm5" >
<val ue></ val ue> <val ue></ val ue> 
<st at us>NORESULT</ st at us> <st at us>NORESULT</ st at us> 
<message>Do not  have enough cases t o pr edi ct  t he <message>Do not  have enough cases t o pr edi ct  t he r unTi mer unTi me f or  f or  

t hi s WS. </ message> t hi s WS. </ message> 
</</ r unTi mer unTi me>>

</ r esul t ></ r esul t >
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Future Plan: Supporting WCTFuture Plan: Supporting WCT

Same Interface implemented in several WS Class.Same Interface implemented in several WS Class.
Example Scenario:Example Scenario: There are 3 WS Classes of the same Interface.There are 3 WS Classes of the same Interface.

Web Service ClassesWeb Service Classes

Web Service OperationsWeb Service Operations

Abstract OperationAbstract Operation

Grid ResourcesGrid Resources

User RequestUser Request

SortSort

QuickSortQuickSort BubbleSortBubbleSort ShearSortShearSort

WCTWCT

QuickSortQuickSort

BubbleSortBubbleSort

ShearSortShearSort

??

WCTWCT

isis--aa
isis--aa isis--aa
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Thank YouThank You
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