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® Outline

o Motivation
Dynamic XML documents and Active XML
Peer-to-peer data management

o Distributing and replicating AXML documents
Data model
Replication / distribution alternatives

o Peer-to-peer querying of AXMLPR documents
o Automatic (self-configurable) replication

o Conclusion and perspectives
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° Dynamic documents

o Documents having
An extensional (static) part
An intensional (dynamic) part
o Many existing applications
HTML + embedded active components
Dynamic page generation from databases (ASP, PHP, JSP)
Pages with embedded "update" features
XML-structured pages + active components
CGl, beans, ..., web services (e.g. DreamWeaver)
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° Distribution and replication

o Interest of data distribution

Move data fragments geographically close to
their users

Allows for distributed processing
o Interest of data replication

Higher availability

Better performance
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° The focus of this work
o Distribution and replication of dynamic
documents.
o Focus on the new aspects
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° Context: Active XML (AXML)

o A language: XML with embedded service calls
o A peer-to-peer system
o Each peer
Repository of intensional (AXML) documents
Server: provides Web services (XQuery)
Client: when invoking the embedded service calls
And many more cool features
exchanging intensional data (yesterday morning)
continuous services

etc.
o AXML peers have already inherent distribution
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® Active XML documents

o XML documents embedding calls to external

Web services
skiPortal

unisysWeather/
getSnowlnfo

snowlInfo
sC
level/ consist.

skiGear

"Aspen” "Aspen"
unysisWeather/getSnowlnfo
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o Active XML documents

o XML documents embedding calls to external

Web services
skiPortal

unisysWeather/
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skiGear
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® Active XML documents

o XML documents embedding calls to external

Web services o
o control of activation

skiPortal
of service calls
[ABMO1, ABM+02]

skiGear

unysisWeather/

getSnowlnfo
E INRIA Dynamic XML documents with distribution and replication 9

AXML web services:
declarative XML queries

o Many useful services may be defined as queries
over (A)XML documents

Define service
uniSysWeather / getSnowInfo($resortName)

as:
for $s in document("weather.xml")//snowInfo,

$n in $s//resort/ @name
where $n=%resortName

return $i
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Peer to peer deployment of
AXML documents

gSki portal peer gUniSys Weather peer
SKIPOFal ey d1
o " £ {3
getHotels R
byResort($res)

Colorado News peer
allNews

getShows($day)
getPolitics($day)
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Distributing and replicating
dynamic documents
®| byexample




® Plan

o Replication of dynamic data
o Distribution of dynamic data

o Querying distributed and replicated data

o Cost model
o Self-configurable replication
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Replication of dynamic

documents

o Peer localAgency wishes to hold the data regarding resorts

with high snow levels

o naive solution: localAgency queries skiPortal, stores result

skiPortal

gsm portal

descr snowInfo

level/ consist.
name fre

"Aspen” "Aspen"”

1day

unysisWeather/getSnowInfo
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Replication of dynamic
documents

o Peer localAgency wishes to hold the data regarding resorts
with high snow levels

o naive solution: localAgency queries skiPortal, stores result

skiPortal

gSki portal gLocalAgency

snowlnfo

descr
level/ consist. o Query result gets
name fre rv>params stale every 24 hours !
IlAspenll 1day lIASpenll
unysisWeather/getSnowInfo
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Replication of dynamic
documents

o Avoiding stale data:
propagating the changes
replicate data needed for the service call, and (adjust) the query

skiPortal

Ski portal ELocaIA enc
g s rtg 9 y

descr
name

"ASpen" 1 day

unysisWeather/getSnowInfo
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Replication of dynamic
documents

o Providing complete independence to the LocalAgency peer:

Replicate also the service definition and the data necessary in
order to make the call (adjust the service definition !)

gSki portal i gLocalAgency

des
guniSysWeather
level/ consist
j " name
getSnowlinfo getSnowln "Aspen” 44ay
unysisWeather/getSnowInfo
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° Replication issues

o Issues:
Which data / services to replicate ?

How to adjust the definition of the
replicated services ?

o Contributions: algorithms and cost model
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® Plan

o Replication of dynamic data

o Distribution of dynamic data

o Querying distributed and replicated data
o Cost model

o Self-configurable replication
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Distribution of dynamic
documents

o Not all data can be replicated everywhere (space, copyright etc.)
o Data or service calls may be distributed among several peers.

Skl portal skiPortal gLocalAgency
skiGe resort
_______________________ snowlInfo
_____ SC T T ===-
level cansist.
n?me serviceparams

IlA penll
unysisWeather/getSnowInfo

"ASpen"
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Distribution issues

o Issues

The system must choose the peers contributing to
query answering

The user may want to restrict to just some peers

o Contributions
XQuery extension XQueryPR
Cost model
Distributed P2P query processing algo
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Plan

o Replication of dynamic data

o Distribution of dynamic data

o Querying distributed and replicated data
o Cost model

o Self-configurable replication
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Querying distributed
dynamic data

o Doc("skiPortal.xmlI")//resort[descr/name="Aspen"]/snowlInfo
o The query must be split over the peers

Ski portal skiPortal gLocalAgency

skiGe resort

________________ snowlnfo
----- SCSE==c

level cansist.
serviceparams

"Aspen" IlA penll
unysisWeather/getSnowInfo
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Location aware model
and query language
o Universally unique IDs
o Enhance path expressions, specifying versions to query, e.g.:

{Doc("skiPortal.xml")/resort//hotel}@ANY;
{Doc("skiPortal.xml")/resort}@MASTER{//hotel}@LOCAL

gSki portal skiPortal gLocalAgency

skiGear— IO e _____ snowlnfo
h\tél::fofel' _______ hotel levef cansist.
me Name name n%ne
"Aspen" "Star" "Martin's" "Martin's"
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o Query processing (1/2)

o Query at skiPortal: {Doc("skiPortal.xml")/resort//hotel}@ANY;
o skiPortal identifies local fragment: Doc("skiPortal.xml")/resort

o The remaining query //hotel may be evaluated at:
SkiPortal, or LocalAgency, or HotelSummary

o Choice based on cost

skiPortal

"ASpen" Ilstarll "Stal'"
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o Query processing (2/2)

o Ski portal may delegate //hotel to LocalAgency
o ... which in turn may delegate to TouristGuide

skiPortal

"Aspen" "Star" N

o Each peer makes the choice ?/?\?
minimizing its own cost ?
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® Plan

o Replication of dynamic data

o Distribution of dynamic data

o Querying distributed and replicated data
o Cost model

o Self-configurable replication
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® Cost model

o Principles: 1.unify service call activations and queries
2. cut queries/services into 1-peer pieces

o Cost of (peer, query) pair (p;, 9;)
from the perspective of a peer p,
o Cost function includes

Objective parameters: real costs (network, storage etc.)
at all peers
Many of these are not known to p,

Subjective parameters: weights of objective costs from
the perspective of p,
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Cost Model:
Observable performance

o On each peer

Service calls in local documents CskiPortal
. ——\
Queries are asked =
N
Local services can be called {f}\\
from outside A N

o Cumulated daily costs =
peer's observable performance

o May be changed through replication
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® Plan

o Replication of dynamic data

o Distribution of dynamic data

o Querying distributed and replicated data
o Cost model

o Self-configurable replication

En‘ NRIA Dynamic XML documents with distribution and replication 30




° Self-configurable replication

o Improving performances of a given query:

Replicate some data (including service calls)

Replicate the service definitions and the data
used by them

o Recursively

Details of Cost-based algorithm in the paper
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° Implementation status

o AXML environment:

SUN’s Java JDK 1.4 (includes XML parser, XPath
processor, XSLT engine)

Apache Tomcat 4.0 servlet engine
Apache Axis SOAP toolkit 1.0 beta 3
X-OQL query processor, persistent DOM repository

iJIEP-based user interface, using JSLT 1.0 standard tag
ibrary

o AXML D&R-specific (ongoing):
A collaborative distributed workspace demo (VLDBO03)
A light AXML peer for CLDC devices (kXML-RPC, XPath
proxy)

o AXML is online:
http://www-rocq.inria.fr/verso/Gemo/Projects/axml/
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® Conclusion & future work

o Generic framework for peer-to-peer
management of dynamic documents

Focus on dynamic aspects
Context: AXML

o Work ongoing

Optimal query split
Collaborative index construction
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® Related work

o LDAP, XLink, query/data shipping
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