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XSD Style: Flat, Nested or Combined

Flat chosen as preferred style at OGF35, but....a consensus? (are still
requirements for nested and for backward compatibility).

Style choice applies to how an entity’s <Associations> element models
relationships to other entities.

Solely Flat:

— <Associations> nests Element ID reference elements
e All entity elements are siblings, no nesting.

Solely Nested:

— <Associations> uses 2 methods:
* Nesting used to define (most) child associations +

* Some associations also modelled using Element ID references. Is necessary when
child has many parents and for *-to-* associations (and we MUST NOT duplicate
elements).

* Nested is thus really a ‘Partial Hybrid” approach
Combined:

— XSD provides a choice between Flat, Nested or a style-mix depending on
rendering requirements.
* Capable of solely flat, solely nested, or hybrid docs using the same XSD.




Nested

<gluse:Entities
<AdminDomain BaseType="Domain">
<ID>99876</ID>
<WWW=http://ngs.ac.uk</ WHH>

<ComputingService Baselype="Service
<ID»2341</ID>
«Type>org.some . compute</Types

<fualityLevel>production</Quali

«Totaldobs>434«</TotalJobs>

<ComputingEndpoint>
<ComputingEndpoint>
<ComputingEndpoint’>
«/ComputingServices>

<StorageService BaseType="Zervice">
<ID»2342</ID>
<£Type>0rg.some. conputes/Types

«QunalitylLevels>productions/Quali-

iStc:agEE:dpci:tb|
{Stc:agestareb|
{Stc:agEHa:age:}|
</BtorageServices>

<Service Baselype="Service">
<ID>2342< /1D
<Typerorg.srb.3EB3</Type>

«QualitylLevel>productions/Quali-

Endpoint>
< /Services
< /hdminDomain

</glue:Enticies>

(... detail elided)

<Entities> is single Doc Root Element  «/

. Using <Entities> is same as flat style which means
we do not have to support different Doc-Root
elements.

Nesting enforces parent-child relationships. v

Easy doc traversal for most associations (easy XPath to

select nested children rather than cross referencing IDs,
nesting is the ‘natural’ approach in XML)

Associations: ID references are still required for some
associations (consider *-to-* and multiple parents). 3§

Cascading Children: For any given entity, you MUST

always render child associations in full, inc. all

children/grandchildren and so on...

. Thus can’t always ‘Project’ just the required data
using a Projection Query (‘select * Services
where... without rendering all associatios, see
supporting slides). This can lead to XML bloat.

. Consider rendering 1000s of <*Service> records
and we don’t require child associations such as
Endpoints, Contacts, Shares etc to be rendered.

. Note, most child associations are optional, so its
possible to not render those child elements, but this
is incomplete/misleading - Entities MUST be
rendered in full.

. Same applies if we just need to render immediate
<*Domain> data (i.e. excluding child Services 3etc).




ZcomplexType name="ComputingService t'>

Nested XSD
Sample XML

Service™>

<complexContent>
<extension base="glue:ServiceBasze t">»
<seguencel
<element name="TotalJobs" type="unsignedInt"™ minlccurs="0" ma=x{
XSD <element name="RunningJobs" type="u s_g::e:i::'.t" minCccurs="0" m:
<element name="WaitingJobs" type="unsignedInt"”™ minCccurs="0"| m:
<element name="3tagingJobs" type="unsignedInt"”™ minCccurs="0"| m:
<element name="3uspendeddobs" type=“;*3_c 1iedInt™ minCccurs="p"
<element name="PrelBMSWaitingJobs" type="unsignedInt"™ minOccur:
<element name="Associations" minCccours="1" maxCccurs="1">
<complexTypes>
<segquencel
<gelement ref="glue:ComputingEndpoint™ minCccurs="0'
<glement ref="glue:ComputingShare™ minCccurs="0"| m:
/\II <element ref="glue:ComputingManager™ minCccurs="p"
. . <element ref="glue:S5torageService" minCccurs="0" m:
aSSOCIatIOI’]S <element ref="glue:ToStorageService" minCoccurs=m"on
. <element ref="glue:Contact"™ minCccurs="0" maxCccur:
are dlreCtly <element ref="glue:Location" minfccurs="0" maxCccul
nested <element name="ServiceID" type="glues:ID t" minOccul
</ sequencer
</ complexTypes
«/felement> <glue:ComputingService BaseTIype="35
</sequence <IDrocomputingServiceReferencedEndpoints</ID>
< /extension> <Type></Type>

«/complexContent>
<fcbmplexType}

Inner
(nested)

endpoint s

<fualitylevelsproduction</QualicylLevel>

<hssociations>

- <Jlue::ComputingEndpoint BaseType="Endpoint">
<ID>computingEndpointl</ID>
<URL»uri://some.url.ac.uk/service</URL>
<InterfacelName></ Interfacellame>

- ciualitylevelr>development</ualicylevels>

<HealthStaterok< /HealthStates>

<ServingStaterproduction</ServingState>

|{Assnciatimﬁsb|

- o /glue: ComputingEndpoint> XML
</hssociations> 4

</glue:ComputingService>



Flat

<glue:Entities

xmlns:xszi="http://WwWwWw.w3.0r 3.

xmlns:glue="http://=schemas.
¥x2i:schemal.ocation="http://

Eglae

:anatinn}|

Eglae:

Contact>

Eglae:

Contact>

Eglae

:Useanmainbl

Eglae:

DdminDomain®

<glue

thdminDomain

Eglae:

Service> 5

Eglae

:Cnmpatingﬁervicebl

Eglae:

5tnrage5ervice>|

Eglae:

Endgnint}

Eglae

:CnmgatingEndPDint}l

Eglae:

StnragEEndPDintbl

Eglae:

Cnmgatingﬁharebl

Eglae:

StorageShare>

Eglae:

Eglae:

Cnmgatingﬂanagerb
StnragEHanagEI}

Eglae:

Databftore>

Eglae:

ExecutionEnvironment:?

<glue

thotivity>

Eglae:

Cnmgatingﬁctivity}l

Eglae

:AccessPDlicii

<glue

:HappingPDlicy;]

</glue:Entities>
(elements are collapsed)

<Entities> is single Doc Root element v

Relationships modelled using ID element references only
(caters for *-to-* and Bi/Uni directional associations).
Efficient. Do not have to render children/grandchildren/etc..
when rending results from Projection Queries (only need to
render immediate child ID <Associations>). v

Weaker association; relationship is not enforced by XSD.

. Pro: a grid can be represented as multiple XML docs.

. Con: extra coding effort to validate that a reference %
points to the correct element.

Traversing associations requires sub-queries to cross x

reference element IDs

<glue:ComputingService Baselvype="Service™>
9 <glue: ID>computingServicel</glue: ID>
<glue:Type></glue:Type>
<glue:umalityLevel>production</glue:QualityLevels>
<glue::fAssociations>
<glue: ComnputingEndpointID>computingEndpointl«<;,

</glue:hs=sociations>

</glue: ComputingService>

<glue:ComputingEndpoint BaseType="Endpoint™>
<glue: ID>computingEndpointl</glus:ID>
<glue :URL>uri://some.url.ac.uk/service</glue : URL>
<glue:InterfaceName><,/glus: Interfacelams>
<glue:fualitvievels>development<,/glue:JualityvlLevel>
<gluese:HealthStaterok«</glue:HealthState>
<glue:ServingStaterproduction</glue:ServingState>
<glue:Associations>

—— <glue:ComputingServicelDrcomputingServicel«</gl
</glue:hz=ociacions>
</glue:ConputingEndpoint> 5



<complexType name="ComputingService t">
<complexContent>
<extension basze="glue:ServiceBaze t">

<Sequence
XSD <element name="TotalJobs" type="unzsignedInt™ minCccurs="0" maxOccu
<glement name="RunningdJobs" type="unsignedInt"” minCccurs="0" maxOc
<element name="WaitingJdobs" type="unsignedInt"™ minCccurs="0" maxOc

<glement name="53tagingdobs" type="unsignedInt"” minCccurs="0"| maxOc

<element name="Suspendeddobsa" type="unsignedInt"™ minCccurs="0" max

<glement name="PrelBMSWaitingdobs" type="unsignedInt"™ minCccurs="

<glement name="Aszzociations" minCccurs="1" maxCccurs="1"> Flat XSD
<complexType>
<segquence

A“ <element name="ComputingEndpointID" type="glue:ID t" m Sample XIVI L

<element name="ComputingShareID" type="glue:LocalID t"

aSSOC|at|0nS <element name="ComputingManagerID" type="glue:ID t" mi
<element name="StorageServicelIDl" type="glue:ID t" minO
are element <element name="ContactID" type="glues:ID t" minCccurs="
<element name="LocationID" type="glue:ID t" minOccurs=
ID referenCES <element name="ServiceID" type="glue:ID t" minCccurs="
</ 3equencer
</ conmplexTypes
<felement>
</ zequence>
</extension> <glue: ComputingService BaseType="Service™»
</complexContent> «IDrcomputingServiceReferencedEndpoints</ID>
< /conplexTypes
“Type></Type>
<Qualicylevel>production<,/fualitylLevel>
f {Rssobiatinns}
| D Re e re n Ces <ConputingEndpointID>computingEndpointl</Con

<ConputingEndpointID>computingEndpoint3</Con

to end pOIntS </hesociations>

«/glue: ComputingService>
XML



<!—— Entities is the DOCUMENT RCOT ELEMENT —->
<element name="Entities" type="glue:ExtensibleEntit
|{annntatinn}

</element> :)

<conplexType name="ExtensiblefEntities t">
<sequence

-

<element ref="glue:

<element ref="glue:

<element ref="glue:Location" minCccurs="0" 1
<element ref="glue:Contact" minCccurs="0" m

< 1—— Abstract element references —-—>

F o1

<element ref="glue:Domain"™ minCccocurs="0" ma:
<element ref="glue:hbstractService™ minlccu
<element ref="glue:hAbstractEndpoint"™ minOcc
<element ref="glue:Share"™ minOCccurs="0" max
<element ref="glue:Manager" minCcoccurs="0" m
<element ref="glue:Rezource" minCccurs="0" 1
<element ref="glue:ibstractActivity" minlCcc
<element ref="glue:Policy" minCcocurs="0" ma:

< 1'—— Concrete element references ——>

<element ref="glue:Benchmark"™ minOccurs="o"
<element ref="glue:hApplicationEnvironment™ 1

oComputingService™ minO

<element ref="glue:ToStoragelService™ minCcc
<element ref="glue:S5toragelfcceszProtocol™ m

]

torageServicelapacity™ 1

K~ <element ref="glue:StorageShareCapacity™ mil
<element ref="glue:ApplicationHandle™ minOc

</ sequence>

< S complexType>
<element name="Location" type="glue:Location t" £

<element name="Contact"™ type="glue:Contact t" i

<element name="Domain" type="glue:Domain t" abstrac
<element name="AdminDomain" type="glue:AdminDomain
<element name="UserDomain" type="glue:UserDomain t"

<Entities>is Common Doc
Root Element for All Styles v

A global element bag that lists
GLUE entities as siblings.

Applies to all styles (flat, nested,
and combined).

Enables Projection style queries
regardless of style, i.e.
select/render required entities
only:

. ‘select * Services where..!

. Note, projection for the nested
style is less efficient as you still
need to render all
children/grandchildren/so on
(Cascading children).



Q. Should we consider a Combined approach that enables a
choice of nesting and/or element ID refs?

* For any single entity, use <xsd:choice> to allow a choice
between Element ID refs OR nesting to model
<Associations>.

* \Variations on the <xsd:choice> pattern possible.

Q. Alternatively, define two separate XSDs: one flat and one
nested? (also valid, but requires 2 XSDs)



<complexType name="ComputingService t">

<complexContent>
<extension base="glue:3erviceBase t">
<sequencex
<element name="TotalJobs" type="unsignedInt” minQccurs="0" maxOccurs="1"/
<element name="RunningJdoba" type="unsignedInt"™ minCccurs="0" maxOccurs="1
<element name="Waiti type="un minCccurs=" maxOccurs="1
<element name="3 " type="un nt"™ minCccurs="0"| maxOccurs="
<element name="35 obs" type="un minCccurs="0" maxQccurs=
<element name="F aitingJobs" type="unsignedInt™ minCccurs="0" maxOc
<element name="Aszociations" minfOccurs="1" maxOccurs="1">
<complexTypes
<5equknce>
<choice>
<element name="ComputingEndpointID" type="glpe:ID t" mind
<element ref="glue:ComputingEndpoint™ minCccurs="0" maxCc
</choice>
<choice>
<element name="ComputingShareID" type="glue:LocallD t" mi
<element ref="glue:ComputingShare" minOccurs="0" maxOccur
</choice>
<choice>
<element name="ComputingManagerID" type="glue:ID t"™ minOCc
<element ref="glue:ComputingManager™ m;:Ccc;:3=”?“ maxlcc
</choice>
<choice>
<element name="ToStorageServiceID" type="glue:ID t"™ minOc
<element ref="glue:ToStorageService” minCccurs="0" maxCcc
</choice>
<choice>
<element name="ContactID" type="glue:ID t" minCccurs="0"
<element ref="glue:Contact” m;:Ccc:rs=“?“ maxCocurs="unbo
</choice>
<choice>
<element name="LocationID" type="glue:ID t" minCccurs="Q"
<element ref="glue:Location" m;:Ccc;:3=”?“ maxlccurs="unhk
</choice>
<element name="ServicelID" type="glue:ID t" minOccurs="0" maxC
</ zequence>
</complexTypes>
< /element>
</ sequence>
</fextension>
</complexContent>

</complexTypesr

Combined
Approach
Sample XSD

For an element, choose
between Nested or ID Refs
for EACH <Association>

A single element can mix
both refs and nesting in
<Associations/>.

Reference a <Contact>
that is declared globally as
a child of <Entities>, OR
directly nest a <Contact> ?

Rule: <ElementID> reference
elements MUST only reference
global elements that are

immediate children of <Entiti§s>.



Combined Approach
Sample XML

<Entities=

Both styles can be rendered in

<AdminDuhain BaseType="Domain™>

<ID>»adl«</ID>
<Name>GRID-LCG2</Name> same Doc.
<hAssoclationsi» . .
<ComputingService BaseType="Service"> NeSted and Flat <Adm|nDoma|n>
<ID»>servicel«</ID>
<Capakbilityrexecutionmanagement . jobexecution<,/Capakbili >
<Type>CREAM-CE</Type>
<fualitylevelr»production<,/QualitylLevel> <AdminDomain BaseType="Domain™>
<StatusInforhttp://creamcel23.statusinfo.ac.uk/page</5 <IDradminDomaind«<,/ID>
<Complexityrsome extra info</Complexity> <Mame>GRID-LCG2</Name>
<hssociations> <Dezgcription>Site Description</Description>
<ComputingEndpoint BaseTlype="Endpoint™> <WWW>http://wWwwW.3one . service</ WAW>
<ID»computingEndpointl</ID> <Distributed>false</Discributed>
<URL»uri://some.url.ac.uk/service</URL> <Associations>
<InterfaceName></InterfaceName: <ServicelD>computingServicel</ServiceID>
<QualitylLevel>development<,/QualityLevels> <ServicelDr»storageServicel</Servicells
<HealthState»ok</HealthState> <bBdminDomainParticipationID¥adminDomains
<ServingState>production</ServingStater <ContactIDrcontactl</ContactIDs>
|<Esscc;at;c:sb| <ContactID>contact2</ContactIDs
</ComputingEndpoint <LocationID>locationl</LocationID:>
</Associations> </Associations>
</ComputingService> </hdminDomain>
<Contact>
«ID>contactl</ID> </Entities>
<Detail>http://some.uri/enmbedding/contact/info</Detail
<Typergeneral</Type>
|<A33cc;at;c:3}
</Contact>
<Location> Rule: <ElementID> reference
«ID>locationl</ID>
[<ssociationss] elements MUST only reference
</Location®> . .
¢/associations> global elements that are immediate
</Remnbomany children of <Entities>.

10



Combined Approach — ...
Sample XML <ComputingService BaseTlype="Service"»

<IDrcomputingServiceNestedEndpoint</ID>

<Types<,/Type>

. <fmalityLevel»production</QualitylLevel>

Both styles can be rendered in same doc. <Associations>

<ComputingEndpoint BaseType="Endpoint">
<IDrcomputingEndpointl</ID>

. . <URL»uri://some.url.ac.uk/service</URL>

NeSted and Flat <C0mpUt|ngserV|Ce> <Interfacelame></Interfacelame:>

<QualityLevel>development<,/Jualitylevels

<HealthS5taterok</HealthState>

<ServingStaterproduction</ServingState>

<Entities |<Esscc;at;c:3}|

xmlns:xsi="

</ComputingEndpoint>

<ComputingEndpoint BaseType="Endpoint">
<IDrcomputingEndpoint3</ID>
<URL>uri://some.url.ac.uk/service</URL>

<ComputingService BaseType="Service"s <Interfacelames></Interfacelame>

<ID»computingServiceIDrefissociations</ID> <Qualitylevel>development</QualityLevel>
<Tvpex</Tvper <HealthStaterok</HealthState>

sQualitylevelsproduction</Qualitylevels <ServingStaterproduction</ServingState>

<A550ciakinn5>
<ComputingEndpointID>computingEndpointl</Comp

|<Esscc;at;c:3}

</ComputingEndpoints>

<Contact>
<ID»someContactIDl</ID>
<Detail>http://some.uri/enmbedding/contact/info</ De
<Type>general</Tvpe>

<ComputingEndpointIDrconputingEndpoint 3</Comp
<ContactID»somecontactIDl</ContactID>
<ContactID>somecontactID2</ContactID>
<LocationID>locationl</LocationID>

<ServicelDrotherService«/ServicelDs> <hssociations/>»
</hssociations> </Contact>
<Contact>

</ComputingService>
<ID>someContactID2</ID>

<Detail>http://some.uri/enmbedding/contact/info</ De
<Type>general</Tvpe>

<ComputingEndpoint BaseType="Endpoint">
<ID>computingEndpointl</ID>
<URL»uri://some.url.ac.uk/service</URL>

<Interfacellame></InterfacelName> <kssociations/>
<Qualitvlevel>development</Cualitylevel> </Contact>
<HealthStaterok</HealthState> <Location®

<ServingState>production</ServingState>

<ID>locationl</ID>

</ComputingEndpoint> <hsscciations/>
</Location>
<ServicelDrotherService</Servicell:> 11
teee </hssociationss>

</ComputingService>



<complexType name="ComputingService t">

<complexContent>
<extension base="glue:ServiceBasze t">
<Zedquencelr

<element name="TotalJobs" type="unsignedInt™ minOccurs="0" maxOccurs="1",/>
<element name="RunningJobs" type="unzignedInt™ minOccurs="0"| maxOccurs="1",/>
<element name="WaitingJobs" type="unsignedInt” minOccurs="0" maxOccurs="1"/>
<element name="3tagingJobs" type="unsignedInt” minCOccurs="0" maxOccurs="1"/>
<element name="SuspendedJobs"™ type="unsignedInt" minOccurs="0" maxOccurs="1"/>

<element name="PrelLBMINzaitingJoks" type="unsignedInt" minCccurs="0" maxCccurs="l

<element name="Assoclations" minCccurs="1" maxCccurs="1">
<complexType>
<EZedquencex
<chohce}
<!-— Style choice: ElementID sequence for flpt rendering or neste

- <sequencex

<element name="ComputingEndpointID" type="glue:ID t" minCccu

<element name="ComputingShareID" type="glue:LocallDl t" minlct

<element name="ComputingManagerID" type="glue:ID t" minOccur:

ID refs <element name="ToStorageServiceID" type="glue:ID t" minOccur:
<element name="ContactID" type="glue:ID " minCOccurs="0" max(
<element name="LocationID" type="glue:I} t" minbccurs="0" ma:

- </ sequence>
()r - <Seguence>

<element ref="glue:ComputingEndpoint™ minfOccurs="0" maxOccur:
<element ref="glue:ComputingShare™ minCocurs="0" maxOccours=m
Nested - <element ref="glue:ComputingManager™ minCccurs="0" maxOccurs:=

<element ref="glue:ToStorageService" minlccurs="0" maxOCccurs=

<element ref="glue:Contact" minCccurs="0" maxOccurs="unbhounds

<glement ref="glue:Location” minOccurs="0" maxOccurs="1"/>
</sequence>
</choice>
<1—— ServicelDl i=s always ID association —-->

<element name="ServiceIDl" type="gl D t" minbcours="0" maxOccurs="i
</sequence>
</complexType>
</elements>

</ sequence>

Note, a nested ‘<Service>’ association is
not suitable here (thus only provide
<ServicelD> option)

</extension>
</complexContent>
</complexTypes

Variation on Combined
Approach
Sample XSD

For any single element,

choose between ALL

Nested or ALL Refs for

all <Associations>.

Any single element can’t
mix both refs and
nesting in single
<Associations/>
element.

12



Combined Approach

* Pros: Single XSD facilitates both styles

— XML Producers can choose style to suit rendering
requirements:

1. Use ElementlID refs for projection queries when you just need to
\/ render selected entities; “select * Services, Endpoints where...”

2. Use Nesting for other (eg XPath friendly) renderings and for
backward compatibility (ARC)

e (Using both styles is not new; e.g. Spring framework caters for both
Inner/Nested Beans + Bean references in ‘spring-beans.xml’ in very
similar way)

* Cons: Is this too flexible/complex?

— XML Consumers need logic to deal with both approaches for

A full interoperability.

— Docs can appear ‘jumbled’ (although XSD validation doesn’t
care about that).

13



Summary

* All variations have now been covered and discussed, now lets choose:

¥ 1. NestedOnly
. Does not seem to be an option, too many requirements for the flat style.
? 2. Flat Only

. Drop any support for element nesting. Not backward compatible.

2 3. Combined

(e]

. XML producers can choose between Flat + Nesting renderings
. Too flexible for XML consumers? (full interop requires support for both styles)

? 4. Two related but separate XSDs (one flat, one nested, prefer single XSD)

. Interop still requires support for both XSDs, unless this can be profiled;
— ‘Interoperability requires support for at least the flat style...” ?
— ‘Implementations MAY optionally choose to implement the nested style’ ?

* Regardless of style choice, these common validation rules still apply:
1. <Entities> is the only supported Doc Root element.

2. MUST not duplicate elements: Fail validation if a document contains two or more elements
with the same <ID> value.

3. Element ID refs MUST only reference globally declared elements that are immediate

children of <Entities>. "
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Additional (minor) style choices for Flat rendering

Flat XSD:
Grouping Elements and/or
BaseType Attribute



Flat XSD: Grouping Elements and/or
BaseType Attribute

At least one (or both) of these approaches is required
to simplify XPath querying of a Flat XML document.

For the fully flat XSD, then the BaseType attribute is
required to simplify XPath queries.

(note, BaseType attribute was carried over from
original nested XSD).

Grouping elements adds slight complexity as not all
entities are siblings, but does allow easy
collapsing/expanding of elements belonging to the
same substitution group (but is this really a Pro?).

Grouping elements are just a ‘nice to have’




Flat with Grouping Elements

<glue:Entities
xmlns:xXsi='http://www.w

Grey boxes =
Collapsed

xmlns:glue="http:/,

elements

xs8i:achemalocation="http://

<glue:Location>

<glue:Contact>

<glue:Contact>

<glue:Domains>

<glue:UserDomain>
—
<

lue:AddminDomain>

L]

lue:bdminDomain>

=]

«/glue:Domains>
<glue:Services>

<glue:Service>

ig;;e:icnp:t;:gSe:v;cebl

<glue:StorageService>

</glue:Services>
<glue:Endpoints>

ig;:e:E:dpc;:tbl

<glue:ConputingEndpoint>

<glue:S5torageEndpoint

</glue:Endpoints>
<glue:Shares>

<glue:ConmputingShare>

<glue:S5torageShare>

</glue:5hares>
<glue:Managers>

ig;:e::cnp:t;:gHa:agerbl

<glue:S5torageManagers>

</glue:Managers>
<glue:hctivities>

<g;:e:ﬁct;v;ty}|

<g;“e:Ccmp:t;:ghct;?;ty}|

“/glue:hctivitiesy
<glue:Policies>

<glue:bhccessPolicy>

<glue:MappingPolicy>

</glue:Policies>
<fglue:Entities>

No grouping elements needed for
concrete elements (they have no
substitutable alternatives)

<Services>
groups different
Service impls

<Endpoints>
groups different
Endpoint impls

<Managers> groups
different Manager
impls

Sample XPath to select all services,

endpoints with Grouping elements:

Flat with no Grouping Elements

/Entities/Services/*
/Entities/Endpoints/*

<glue:Entities

mas

xmlns:glue="http://=schema
Xzi:schemalocation="http://

<glue:Locationy|
<glue:Contact>
<glue:Contact>
{c;ﬂe:Use:Dcma;:}|

<glue:fdminDomain>

<glue:dminDomain>

=:Ser?;ce}|

{g;:e::cmp:t;:gae:?;ce}|

:Stc:ageﬂerw;cebl
:Endpoint>
| e

{g;:e:,cmp:t;:gE:dpc;:t}|
:StcrageT:dpc;:t}|

{g;:e::cmp:t;:gahareb|

:5tc:age$ha:eb|

—

{g;:e:;cnp;t;:gﬂa:age:3|

:Stc:ageHa:agE:}|
:Dataatcreb|
<glue:ExecutionEnvironment:

<glue:bctivity>

—

{g;:e:;cnp;t;:gﬁct;?;tybl
{g;:e:ﬁccessPc;;cy}|

{g;:e:Happ;:ch;;cy}|
</glue:Entitcies>

18



Flat with no Grouping Elements Requires the BaseType Attribute to simplify Xpath

— In:glue:Endpc:int BazseType="Endpoint™>

<glue:Entities <glue: ID>endpointl</glus:ID>
N r o - |igl:e:3xte:3;c:5}|
xmlns:x=si="h L R <. 0L N
— — <glue:URL»uri://some.url.ac.uk/senv:
xmlns:glue="http://schemas. <glue: InterfaceName></glue: Interfad:
X2i:schemal.ocation="http:// <glue:fualitylevelsdevelopment</ gl
<glue:Location _‘-:.-l <glue:HealthStaterok</glus:HealthSt:
{l;-_ 1 Contacts <glue:ServingState>productions/glues
- - <glue: DowntimeAnnounce>2012-03-29T1.
<glue:lontact> .
— - <glue:DowntimeStart>2012-04-289T12 : 3¢
[<glue:UserDomain> | <glue:DowntimeEnd»2012-05-29T12:30:¢
<glue:AdminDomain> <glue:DowntimeInfo>We had a power o
<glue:AdminDomain:> [<glue:associations>
- o - = <fglue:Endpoint> .

<glue:Service> fa . @BaseType=‘Endpoint’
{g;de::cmp:t;:gaeryfcebl ¢
{g;AE:StEIagESEZ‘.;ZCE}l — <glue:ComputingEndpoint BaseType="Endpoint">
colue s EZ‘.::‘I]:_:I:'_Z'.E.“?- K <glue: ID>computingEndpointl</glus:ID>

= — = — <glue :URL>uri: some.url.ac.uk/service</gl
<glue: ComputingEndpoint» g &4 / /g
—— - - — - | <glue:Interfacelame></glue: Interfacelams:

- - - 5 -

_{Q’_ AEronOr EEE""dPD_"t’} <glue:Qualitylevel>development</glue:Quali
<glue: :DII'.P'_;E'_Z'.ES.".E“_"E.?-l <glue:HealthState>ok</glue:HealthState>
<glue:S5torageShare> <glue:ServingStaterproduction</glue:Servin

|<:g'_'.;e : Asscc;at‘.c:sﬂ

- < /glue:ConputingEndpoint>

EE;AE::CKPLELZEHEZEQEI}|
EE;AE:Stc:ageHa:agE:}
EE;AE:DataStc:E}
EE;AE.Exec:t;::E:v;:c:me:t:
EE;AE:Ect;?;ty}
EE;AE::cmg:t;:gﬁct;?;tybl
EE;:E:EGGESSP:;;cy}

<glue

:Happ;:ch;;cybl

</glue:Entities>

Sample XPath to select all services and
endpoints without Grouping elements
but with the BaseType Attributes:

/Entities/*[@BaseType='Endpoint’]
/Entities/*[@BaseType=‘Service’]
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GLUEZ2: Projection Query Support

Render results from Projection queries

— Projection queries simply specify the entities you
need to render when building a SELECT query (for
SQL, you would normally specify fields/cols).

E.g. GOCDB provides 18 projection style
methods:

— get_service_endpoint e.g. ‘Select * service_endpoints where .../
B B (don’t need to return all parent and child

— get_ngl associations)

— get_site

— get_contact

— get_downtime

— get_site_contacts ...



GLUE2: Sample Projection Query Results from GOCDB

kresults::—
<ROC ROC
<ROC
<MALT

HAME="HGETI TE":>
NAME>NGI UK« /ROCHNAME:>
L CONTACT>URNGI-CPERATIONS@jiscms

<CONTRACT >

<CONTACT >

<CONTRACT >

<CONTACT >

{.ﬁ.ﬁx_ T e
LA L

L X

<CONTACT >

<CONTACT TUSER ID="5255046" PRIMARY KE

1.

<FORENAME >John«< / FOREHNAME >

< SURNAME »Hewlev</SURNLME>
<TITLE>Mr«</TITLE>

<DESCRIPTICH, >

<EMATL>john. kewleyi@stfcoc.ac.uk</EF
<TEL»+44 1925 &03513<,/TEL>
<WDRKING_HDUR5_STRRTI}
{WDRKING_HDURS_ENDF}
<CERTDN>/C=UK/0=eScience/0U=CLRC/
<ROLE NAMES>NGI Operations Deputy

< /CONTACT>

<CONTACT >

<CONTACT >

<CONTRACT >

<CONTRACT >

<CONTRACT >

<CONTRACT >

<CONTACT >

<CONTRACT >

kresultsb

< DOWNT IME >

< DOWNT IME >

< DOWNT IME >

< DOWNT IME >

<DOWNTIME ID="25334" PRIMARY HEY="24273G0" C]

2.

<PRIMARRY KEY>44479G0</PRIMARY EEY>
<HOSTHAME >goc . egi.eu</HOSTHAME >

<SERVICE TYPE>»egi.GOCDB</SERVICE TYPE>
<EMDPOINT>goc.egi.euegl . F0CDEB< /ENDEOINT >
<HOSTED BY>GRIDCOPS-GOCDB</HOSTED BY>
<GOCDE PCRTAL URL>https://goc.egi.eu/pori
<SEVERITY>WARNING</SEVERITY>
<DESCRIPTICH>Network disruptions to allos
<INSERT DATE>12353751740</INSERT DATE>
<5TARRT DATE>1300176000</5TLRT DATE>

<END DATE>1300150400</END DATE>
<FOBMRTED STRRT DATE>2011-03-15 O8:00</F(
<FOBMRTED END DATE>2011-03-15 12:00</FOR!

</ DOWHTIME: >

<DOWHT IHME -

<DOWHT IHME -

<DOWHT IHME >

~ Consider 1000’s of

<DOWHT IHME >

<DOWHT IHME >

records = can produce

<DOWHT ITHE >

<DOWHT ITHE >

large XML documents.

<DOWHT ITHE >

<DOWHT THE >

1) https://goc.egi.eu/gocdbpi/private/?method=get roc contacts&roc=NGI| UK

2) https://goc.egi.eu/gocdbpi/public/?method=get downtime&topentity=GOCDB -,



https://goc.egi.eu/gocdbpi/private/?method=get_roc_contacts&roc=NGI_UK
https://goc.egi.eu/gocdbpi/public/?method=get_downtime&topentity=GOCDB

<?xml version="1.0" encoding="UTF-8"7> Sample Flat Rendering

<“glue:Entities

e (projecting services and endpoints)
<gluc:Compu VZ_.TSF_I':;-_;;;’ —
e e Can select/render (project)
i'__.'__-.E.-_-a_-l'I'.E_nt-_..l'E':'E_f_CE} . . L
oluciComputiagiervice just the required entities
_l'__.'__l.E:-_-El'I'.E'_; ;‘.".E:E:"I;CE
inptl} under the same Doc root.
<glue:StorageServicer
<Jlue :Endpoint BaseType="Endpoint"»
<IDwendpointl</ID> . .
<Extensionsy] e Efficient: No redundant data
uri:S/some.url.ac.uk/services) .
PR (consider 1000s of records).

<funalityLevelrdevelopment<,/QualityLevel>
<HealthState>ok</HealthState>

<ServingStaterproduction</ServingState> ° When SeIeCt|ng mUIt|p|e

<Downtimednnounce»2012-03-29T12:30:00Z</Dc

<DowntimeStart>2012-04-29T12:30:00Z</Downt entities (eg ‘select * Services)

<DowntimeEnd>2012-05-29T12:30:00Z«/Downtin

|{DDWZ‘1tiIf.EIZ'1fEI}WE had a power outage!</Dowr end pOlntS’ ContaCtS for
<Associations» .
</glue:Endpoint> NGI_X’) its harder to traverse

<glue:ConputingEndpoint>

<glue:StorageEndpoints the associations in the results
ig;';E:St::ageT:dP:'_:t} (IOtS Of ID |OOkUpS)

<glue:StorageEndpoint>
</glus:Entities>
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Associations

<complexType name="ComputingService t">
<conmplexContentc>
<extension base="glue:ServiceBase T">

<Zegquence>
<glement name="TotalJobs" type="unsignedInt”™ minCccurs="0" maxCccurs="1"
<element name="Runnin gdobs" type="unsignedInt™ minCccurs="0" max0ccura=".
<element T : ingJobs" type="unszignedInt™ minfccurs="0" maxOccurs=":
<element name="5tagingdJobs"™ type="unsignedInt”™ minlccurs="0" maxOccurs=":
<element uspendedJobs" type="unsignedInt™ minfOccurs="0" max(ccurs-
<element name="PrelLBEM3WaitingJobs" type="unsignedInt™ minOccurs="0" maxO
<element name="Lzsociations" minCccurs="1" maxCccurs="1">
<complexType>
<3equence>

<element name="ComputingEndpointI type="glue:Il t" minCccu
<element ref="glue:Compu t_rc*“dpui“t“ minfccurs="0" maxbccur

type="glue:LocalIDl £ m
<element ref="glue:ComputingShare™ minfccurs="0" max0ccu

<element name= ompu t_Z’C""'E'. el

can be directly
nested and/or
referenced

<element name="ComputingManagerID" type="glue:ID t" minOccur
<element ref="glue:ComputingManager™ minCccurs="0" maxOccurs:s
<element name="3torageServiceIDl" type="glue:ID t" minOcc
<gelement ref="glue:StoragedService” minCcoccurs="0" maxCccu
ID" type="glue:ID t" minCccurs="0" max!

<element ref="glue:Contact™ minCccurs="0" maxOccurs="unbound

<element name="Contactl

— <element name="LocationID" type="glue:ID t" minOccurs="0'
<element ref=" :Location™ minfccurs="0" maxOccurs="unl
<element name="ServicelD" type="glue:ID t" minGccurs="0" max!

</zequence>

</complexType>

</element>
</sequence> <Type></Type>
</extension>
</complexContent> <Essuciakions}
</complexType>

Another variation
on the Combined
Approach

Unrestricted Mixing of
Nested + ID Refs in
<Associations>

This variation is A
probably too flexible.

<glue:ComputingService BaseType="Service">»
<IDrcomputingServiceReferencedEndpoints</ID>

<Qualitvlevelr»production<,/QualitylLevel>

<ComputingEndpointIDr>computingEndpointl</Comput

<ComputingEndpointIDr>computingEndpoint3</Comput
<glue:ComputingEndpoint BaseType="Endpoint">»
<IDrycomputingEndpointl</ID>

2 Referenced

<URL»uri://=some.url.ac.uk/service</URL>
<InterfaceName></Interfacelames>

<CualitylLevel>development</CfualityLevel>

4_ <HealthStaterok</HealthState>
<ServingState>production</ServingState
<hAssoclations>

1 Nested

<ComputingServicelDs>service2</Computir

</hssociationss>

endpoints

</glue:ComputingEndpoint>
</As=sociations>
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</glue:ComputingService>



