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i Motivation

= Resource management in ObjectGlobe

= Requirements:

= Large number of clients
— 3-tier architecture

= Information close to the clients
— caching

= Up-to-date information
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i RDF and RDF Schema

= RDF = Resource Description Framework
« W3C Recommendation
= Defines resources, properties, and values

s RDF Schema

= W3C Candidate Recommendation

= Defines schema of metadata, similar to class
hierarchy
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i RDF Example: doc.rdf

<CycleProvider rdf:ID="hostl">
<serverHost>pirates.uni-passau.de</>
<serverPort>5874</serverPort>

<serverInformation>

<ServerInformation rdf:ID="infol"

memory="92" cpu="600" />

</serverInformation>
</CycleProvider>

ICDE 2002




i The MDV System

s Metadata: RDF and RDF Schema

= 3-tier Architecture:
MDPs, LMRs, and MDV Clients

= Caching on local tier

= Up-to-date metadata by using a publish &
subscribe mechanism
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i Architecture: MDPs

= MDP = Metadata Provider

= Backbone of MDPs

= Sharing the same schema
= Full Replication of metadata

= Metadata: globally and publicly available
= Registration, update, deletion of metadata
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* Architecture Overview
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i Architecture: LMRs

= LMR = Local Metadata Repository

= Metadata

= Caching of global metadata
— publish & subscribe

= Storing of local metadata
— only locally accessible, for sensitive data

= Query processing
« Declarative language
=« Cached and local metadata

ICDE 2002
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i Architecture Overview
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i Architecture: MDV Clients

= Pose queries to LMRs

s Browse metadata at MDPs and LMRs
— determine metadata that should be
cached

= Modify subscription rules of LMRs

ICDE 2002
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i The Publish & Subscribe System

= Based on subscription rules:
= LMRs subscribe to metadata (at MDPs)

=« MDPs determine which metadata to publish (to
LMRS)

Publish metadata

MDP | 1 LMR

Subscription rules

= Insertion, update, or deletion of metadata
— Evaluation
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i Subscription Rule Language

= Operators: =, I=, <, <=, >, >=, contains

= Example:
search CycleProvider c
register C
where c.serverHost contains 'uni-passau.de'
and c.serverInformation.memory > 64
= Joins

= Input: document + complete database
= Publish: resources, not documents

ICDE 2002
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References

search CycleProvider c
register C
where c.serverHost contains 'uni-passau.de’

and c.serverInformation.memory > 64

= Problem: only subscription of CycleProvider
resources

s What's with ServerInformation resources?

<CycleProvider rdf:ID="hostl">
<serverHost>pirates.uni-passau.de</>
<serverPort>5874</serverPort>

<serverInformation>

<ServerInformation rdf:ID="infol"

memory="92" cpu="600" />

</serverInformation>
</CycleProvider>
ICDE 2002
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i References - Solution

= Augmentation of RDF schema
= "user-defined" dangling references

= Strong references:
» transmitted together with referencing resource

= garbage collector deletes superfluous resources
at LMR

= Weak references:
= Never transmitted with referencing resource
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i Publish & Subscribe Algorithm

= Problem: huge set of subscription rule
= Solution: index on complete set of rules

= Goal: evaluation of a subset of all
subscription rules

= Based on standard RDBMS technology
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i Basic Approach

RDF Document Subscription Rule
<CycleProvider rdf:ID="hostl"> search CycleProvider c register ¢
<serverHost>pirates.uni-passau.de</> where c.serverHost contains 'uni-
<serverPort>5874</serverPort> pas&deé'and

<serverInformation>
<ServerInformation rdf:ID="infol"
memory="92" cpu="600" />
</serverInformation>
</CycleProvider>

c.serverInformation.memory > 64

Decomppsition

Set of all
subscription
rules
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i Advantages of the algorithm

= Based on standard RDBMS technology:
robustness, scalability, and query abilities

= Usage of tables, SQL, indexes, optimizer, ...
= Insertions, updates, and deletions
= Support of joins
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i The Filter Algorithm

= Decomposition of subscription rules

= Registration of new RDF document:
=« Decomposition of the RDF document

= Execution of algorithm:
— Rules that match new metadata
+

new metadata
= Rules = LMRs
= Notification of these LMRs

ICDE 2002
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i Details of the Algorithm

= Decomposition into atoms

== « RDF documents
= Rules = triggering and join rules

= Evaluation:
=« Determination of affected triggering rules

=« Iterative evaluation of join rules
— calculation of transitive closure

ICDE 2002
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Decomposition of Documents

<CycleProvider rdf:ID="hostl'">
<serverHost>pirates.uni-passau.de</>

<serverPort>5874</serverPort>
<serverInformation>

<ServerInformation rdf:ID="infol"
memory="92" cpu="600" />
</serverInformation>
</CycleProvider>
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i Table: FilterData

rid class property value
doc.rdf#host1 CycleProvider rdf#subject doc.rdf#host1
doc.rdf#host1 CycleProvider serverHost pirates.uni-passau.de
doc.rdf#host1 CycleProvider serverPort 5874
doc.rdf#host1 CycleProvider serverInformation doc.rdf#infol
doc.rdf#infol ServerInformation rdf#subject doc.rdf#infol
doc.rdf#infol ServerInformation memory 92
doc.rdf#infol ServerInformation cpu 600

ICDE 2002
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i Details of the Algorithm

= Decomposition into atoms

== « RDF documents
= Rules = triggering and join rules

= Evaluation:
=« Determination of affected triggering rules

=« Iterative evaluation of join rules
— calculation of transitive closure

ICDE 2002

24



i Normalization

= Path expressions are split up

= Search part contains all classes referenced
by the rule

= Example:
search CycleProvider ¢, ServerInformation s
register C
where c.serverHost contains 'uni-passau.de'

and c.serverInformation = s
and s.memory > 64

ICDE 2002
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i Rule Decomposition — Example

RuleA

RuleB
RuleC

RuleE
RuleF

search CycleProvider ¢, ServerInformation s
register C
where c.serverHost contains 'uni-passau.de’

and c.serverInformation = s
and|S.memory > 64|and|s.cpu > 500

search ServerInformation s register S where s.memory > 64

search ServerInformation s register s where s.cpu > 500

search CycleProvider c register C
where c.serverHost contains 'uni-passau.de’

search RuleA a, RuleB b register awherea=>b

search RuleE a, RuleC c register C where
c.serverInformation = a

ICDE 2002
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c.seryetInformation = a

a=>b i
s.memory > 64 s.cpu > 500 c.serverHost contains
'uni-passau.de’

ICDE 2002 27




i Details of the Algorithm

= Decomposition into atoms

= RDF documents
=== « Rules = triggering and join rules

= Evaluation:
=« Determination of affected triggering rules

=« Iterative evaluation of join rules
— calculation of transitive closure

ICDE 2002
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i Filter Algorithm - Example

class property value
doc.rdf#hostl | CycleProvider rdf#subject doc.rdf#host1
doc.rdf#host1 | CycleProvider serverHost pirates.uni-passau.de
doc.rdf#hostl | CycleProvider serverPort 5874
doc.rdf#host1 | CycleProvider serverInformation | doc.rdf#infol
doc.rdf#infol | ServerInformation | rdf#subject doc.rdf#infol
doc.rdf#infol | ServerInformation | memory 92
doc.rdf#infol | ServerInformation | cpu 600
FilterData !
rule_id class property value > M
RuleA | ServerInformation memory 64 l
RuleB | ServerInformation cpu 500 rid rule_id
FilterRulesGT
RuleA | doc.rdf#infol
rule_id class property value RuleB | doc.rdf#infol
RuleC | CycleProvider serverHost | uni-passau.de RuleC | doc.rdf#host1

ICDE 2002

FilterRulesCON

ResultObjects
29




i Details of the Algorithm

= Decomposition into atoms
= RDF documents
= Rules = triggering and join rules

= Evaluation:
- » Determination of affected triggering rules

=« Iterative evaluation of join rules
— calculation of transitive closure

ICDE 2002
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‘L [terative Evaluation
 RuleF

c.seryetInformation = a

a=>b i
s.memory > 64 s.cpu > 500 c.serverHost contains
‘uni-passau.de’
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i Updates and Deletions

= Filter algorithm only works for new
metadata

= Solution: execute algorithm 3 times

ICDE 2002
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i Conclusion

= The MDV System:
MDPs, LMRs, and MDV Clients

= The Publish & Subscribe Algorithm:

=« Decomposition of documents and rules
=« Determination of affected triggering rules
= Iterative evaluation of join rules
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