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Lavoisier 2.0Lavoisier 2.0
 Tsukuba, KEK, 21 December 2010
 Sylvain Reynaud
 2.0
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Why Lavoisier ?Why Lavoisier ?
 Initially developed for the operation portal of EGEE, which aggregates data from many remote data sources– these data sources
 • use heterogeneous (and sometimes changing) technologies
 • can be unavailable and/or have high latency
 – requirements may change
 => need a framework to enable aggregating data easily, efficiently and reliably
 Now re-used in project EGI
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What is Lavoisier ?What is Lavoisier ?
 Lavoisier is a web service…
 – extensible
 – providing a unified view
 – of data coming from heterogeneous data sources
 XMLXML
 plug-inplug-inplug-in
 010111101000111
 010111101000111WS RDBMS
 LDAP
 RESTful
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How to build your own data view ?How to build your own data view ?
 Lavoisier is a web service…
 – extensible
 – providing a unified view
 – of data coming from heterogeneous data sources
 XMLXML
 plug-inplug-inplug-in
 010111101000111
 010111101000111WS RDBMS
 LDAP
 RESTful
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010111101000111
 010111101000111WS RDBMSRESTful
 1) Check if techno is supported1) Check if techno is supported
 LDAP
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2) Declare the data views 2) Declare the data views
 010111101000111
 010111101000111WS RDBMS
 LDAP
 RESTful

Page 7
                        

Each data view is composed of…– plug-ins
 • 1 connector– collects data from
 » external data sources
 » other data views
 – can be configured
 » statically
 » with another data view
 » with user query
 010111101000111
 010111101000111WS RDBMSRESTful
 3) Declare the plug-ins to use3) Declare the plug-ins to use
 LDAP
 connector
 XML
 XML
 XML
 XML
 XML
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Each data view is composed of…– plug-ins
 • 1 connector• [ 0-N transformers ]• [ 0-1 cache ]• [ 0-N cache refresh triggers ]
 – period ("cron-like")– access to expired data– cascading cache refresh– …
 transformer
 trigger
 trigger
 connector
 transformer
 010111101000111
 010111101000111WS RDBMSRESTful
 3) Declare the plug-ins to use3) Declare the plug-ins to use
 LDAP
 cache
 XML
 XML
 XML
 XML
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Each data view is composed of…– plug-ins– configuration
 • data validation (at each step)• data expiration• timeout for input data retrieval• error management
 – tolerance
 – fallback rules
 transformer
 trigger
 trigger
 connector
 transformer
 010111101000111
 010111101000111WS RDBMSRESTful
 4) Configure each data view4) Configure each data view
 LDAP
 cache
 XML
 XML
 XML
 XML
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Each serializer is composed of…– plug-ins
 • 1 serializer plug-in
 010111101000111
 010111101000111WS RDBMSRESTful
 5) Add serializers5) Add serializers
 LDAP
 XML
 XML
 HTML YAML JSON
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XML HTML YAML JSON
 010111101000111
 010111101000111WS RDBMSRESTful
 Repeat this for each data view…Repeat this for each data view…
 LDAP
 Helpdesk(GGUS)
 Monitoring(Nagios DB)
 EGI sites(GOC-DB)
 expired
 startup
 RDBMS
 XSLT
 aggregator
 YAML XML
 XML
 depends
 XSLT
 SOAP HTTP
 PathSelector
 XSL
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XML HTML YAML JSON
 6) Connect data views6) Connect data views
 010111101000111
 010111101000111Helpdesk
 (GGUS)Monitoring(Nagios DB)
 LDAP
 depends
 XSLT
 EGI sites(GOC-DB)
 YAML XML
 expired
 startup
 RDBMS
 XSLT
 SOAP HTTP
 PathSelector
 aggregatorXSLT
 XSL
 XML
 XSL
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XML HTML YAML JSON
 Monitoring(Nagios DB)
 Helpdesk(GGUS)
 EGI sites(GOC-DB)
 7) Connect Lavoisier instances7) Connect Lavoisier instances
 010111101000111
 010111101000111
 LDAP
 depends
 aggregator
 XSLT
 XSLT
 HTTP
 XSL
 YAML XML
 expired
 startup
 RDBMS
 XSLT
 SOAP HTTP
 XMLfiles
 XMLfiles
 PathSelector
 XML
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XML HTML YAML JSON
 Monitoring(Nagios DB)
 Helpdesk(GGUS)
 EGI sites(GOC-DB)
 8) Query the data views8) Query the data views
 010111101000111
 010111101000111
 LDAP
 aggregatorXSLT
 XSL
 YAML XML
 expired
 startup
 RDBMS
 XSLT
 Query data views through…– REST
 • http://host/aggregator.json/root/n[@id='...']
 • with GET/POST request
 – SOAP
 GETPOST
 XML
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Monitoring(Nagios DB)
 Helpdesk(GGUS)
 EGI sites(GOC-DB)
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Monitoring(Nagios DB)
 Helpdesk(GGUS)
 EGI sites(GOC-DB)
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Usage in EGEEUsage in EGEE
 source: Cyril L'Orphelin
 uses
 ≈ 50 data
 views
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Usage in EGIUsage in EGI
 source: Cyril L'Orphelin
 currently deployed in :currently deployed in :
 Czech RepublicCzech RepublicBelarusBelarusPortugal / SpainPortugal / SpainGreeceGreece
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serializer
 connector
 How to extend Lavoisier ?How to extend Lavoisier ?
 transformer
 transformertrigger
 cache
 ?? ??
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1) Select plug-in type1) Select plug-in type
 ?? ??
 serializer
 cache
 transformer
 deserializer
 connector
 trigger
 validator
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2) Select interface type2) Select interface type
 tree-basedtree-based event-basedevent-based
 random
 access
 large amountof data
 standard easinessefficiency
 DOMDOM DOM4JDOM4J
 Object ModelObject Modelfixed
 sche
 ma
 DataBinding
 DataBinding StreamStreamSAX-likeSAX-like
 support
 non-XM
 L input
 serializer
 cache
 transformer
 deserializer
 trigger
 validator
 connector
 00101110
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3) Implement selected interface3) Implement selected interface
 serializer
 cache
 transformer
 deserializer
 connector
 trigger
 validator
 DOMDOM DOM4JDOM4J StreamStreamSAX-likeSAX-likeDataBinding
 DataBinding
 XX XX XX XX
 XX XX XX XX XX
 XX XX XX XX XX
 XX XX XX XX
 XX XX XX XX
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Chaining plug-ins…Chaining plug-ins…
 serializer
 cache
 transformer
 deserializer
 connector
 trigger
 validator
 DOMDOM DOM4JDOM4J StreamStreamSAX-likeSAX-likeDataBinding
 DataBinding
 XX XX XX XX
 XX XX XX XX XX
 XX XX XX XX XX
 XX XX XX XX
 XX XX XX XX
 Possible links between connectors and other plug-ins…
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Chaining plug-ins : the usual wayChaining plug-ins : the usual way
 01001110110100111001100100101101
 connector
 transformer
 transformer
 <foo> <m n="1"/> <m> <n>2</n> <n>3</n> </m></foo>
 <bar> <x> <y>1</y> <y>2</y> </x> <x y="3"/></bar>
 <a> <b c="1"/> <b c="2"/> <b c="3"/></a>
 01001110110100111001100100101101
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Chaining plug-ins : DOM treesChaining plug-ins : DOM trees
 01001110110100111001100100101101
 connector
 transformer
 transformer
 <a> <b c="1"/> <b c="2"/> <b c="3"/></a>
 01001110110100111001100100101101
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Chaining plug-ins : XML eventsChaining plug-ins : XML events
 transformer
 transformer
 01001110110100111001100100101101
 connector
 01001110110100111001100100101101
 <a> <b c="1"/> <b c="2"/> <b c="3"/></a>
 XML size
 used
 memory max
 DO
 M
 Events
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Conclusion : main benefitsConclusion : main benefits
 Efficiency– engine optimizations
 • optimized plug-ins chaining
 • in-memory/on-disk caches
 – plug-ins optimizations• event-based
 Reliability– persistent cache of views– data validation– error management
 Reusability– of development efforts
 • plug-ins
 – of data (thanks to cache)• raw data
 • transformed data
 Maintainability– users not impacted by
 • technology changes
 • performance tuning
 – split competencies / roles
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connector
 transformer
 transformer
 trigger
 trigger
 cache
 Conclusion : split competenciesConclusion : split competencies
 users– business logic
 service administrator– characteristics of data and data sources
 • usage, amount, expiration, latency, dependencies…
 – configuration capabilities of Lavoisier• validation, filtering, cache and fallback mechanisms…
 plug-ins developer– technologies used by the data sources
 XML
 GETPOST
 010111101000111
 010111101000111WS RDBMS
 LDAP
 RESTful
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BACKUP SLIDES
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Example : XSDTransformerExample : XSDTransformer
 <xsd:element name="site"><xsd:complexType> <xsd:sequence> <xsd:element name="vo"><xsd:complexType> <xsd:annotation> </xsd:annotation> <xsd:attribute name="name"/> <xsd:attribute name="url"><xsd:annotation>
 </xsd:annotation></xsd:attribute> </xsd:complexType></xsd:element> <xsd:element name="nbVos" type="xsd:string"><xsd:annotation>
 </xsd:annotation></xsd:element> </xsd:sequence> <xsd:attribute name="id"/></xsd:complexType></xsd:element>
 <site id="CC-IN2P3"> <vo name="EGEODE"url="https://cclcgvomsli01.in2p3.fr:8443/voms/egeode"/> <vo name="DTEAM"/> <nbVos>2</nbVos></site>
 <site id="CC-IN2P3"> <services> <voms>cclcgvomsli01.in2p3.fr</voms> </services> <organizations> <vo name="EGEODE"><ms>true</ms></vo> <vo name="DTEAM"><ms>false</ms></vo> </organizations></site>
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Example : XSDTransformerExample : XSDTransformer
 <xsd:element name="site"><xsd:complexType> <xsd:sequence> <xsd:element name="vo"><xsd:complexType> <xsd:annotation><lav:template match="organizations/vo"/></xsd:annotation> <xsd:attribute name="name"/> <xsd:attribute name="url"><xsd:annotation> <lav:template match="ms[text()='true' or text()='TRUE']/text()"> https://<lav:value-of select="ancestor::organizations/preceding-sibling::services/voms/text()"/> :8443/voms/<lav:value-of select="ancestor::vo/@name">return $.toLowerCase();</lav:value-of> </lav:template> </xsd:annotation></xsd:attribute> </xsd:complexType></xsd:element> <xsd:element name="nbVos" type="xsd:string"><xsd:annotation> <lav:add><lav:value-of select="count(preceding-sibling::organizations/vo)"/></lav:add> </xsd:annotation></xsd:element> </xsd:sequence> <xsd:attribute name="id"/></xsd:complexType></xsd:element>
 <site id="CC-IN2P3"> <services> <voms>cclcgvomsli01.in2p3.fr</voms> </services> <organizations> <vo name="EGEODE"><ms>true</ms></vo> <vo name="DTEAM"><ms>false</ms></vo> </organizations></site>
 <site id="CC-IN2P3"> <vo name="EGEODE"url="https://cclcgvomsli01.in2p3.fr:8443/voms/egeode"/> <vo name="DTEAM"/> <nbVos>2</nbVos></site>
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