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The problem we are solving today

Square peg Round hole
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The problem we are solving today:
Storing XML in an RDBMS

<root>Some <b>XML</b> document</root>

Relational Database
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Good news: we will use node IDs
(remember last week)

Issued 11/25/09
Expires 11/24/19

Duck
Donald

Born June 9th, 1934
Duckburg, Calisota

Duck County
The mayor
Scrooge McDu

N

)
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XML Documents: no nesting

<?xml version="1.0" encoding="UTF-8"?>

<doc

xmlns:xsi= <!-- Passengers (there are more Santas :)
"http://www.w3.0rg/2001/XMLSchema-instance” -2

xsi:noNamespaceSchemaLocation= <Passenger>
flights _no_nesting.xsd"> <name>Santa Claus</name>

" <passportnumber>000111</passportnumber>

<!-- Airports --> <address>Somewhere</address>

<Airport airId="LHR"> </Passenger>
<name>London Heathrow</name>
<tax>100</tax> <Passenger>

</Airport> <name>Santa Claus</name>

<Airport airld="ZRH"> <passportnumber>000112</passportnumber>
<name>Zurich</name> <address>Somewhere</address>
<tax>150</tax> </Passenger>

</Rirport>

<Airport airlid="PAR"> <Reservation>
<name>Paris</name> <flightRef>LX124</flightRef>
<tax>100</tax> <passRef>000111</passRef>

</Airport> </Reservation>

<!-- Flights --=> <Reservation>

<Flight flightId="LX183"> <flightRef>LX183</flightRef>
<seats>100</seats> <passRef>000112</passRef>
<date>2006-12-24</date> </Reservation>
<departure>08:15:00</departure> </doc>

<arrival=10:01:00</arrival>

<source>ZRH</source>

<destination>PAR</destination>
</Flight>

<Flight flightId="LX124">
<seats>100</seats>
<date>2006-12-24</date>
<departure>12:00:00</departure>
<arrival>13:00:00</arrival>
<source>PAR</source>
<destination>LHR</destination>

</Flight>
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XML Documents: with nesting

<?xml version="1.0" encoding="UTF-8"7>
<doec

xmlns:xsi="http://www.w3.org/2001/XMLSchema
-instance"

xsi:noNamespaceSchemaLocation="file:/C:/Doc
uments/Teaching/WS06_07/XML06_07/ExSheet7/F
lightsSchema_nested.xsd">

<l-- Airports -->

<Airport airid="LHR">
<name>London Heathrow</name>
<tax>100</tax>

</Airport>

<Airport airId="ZRH">
<name>Zurich</name>
<tax>150</tax>

</Airport>

<Airport airlId="PAR">
<name>Paris</name>
<tax=100</tax>

</Airport>

<l-=- Flights -->
<Flight f11i "LX183">
<seats>100</seats>
<date>2006-12-24</date>
<departure>08:15:00</departure>
<arrival>10:01:00</arrival>
<!-- source -->
<Airport airlId="ZRH">
<name>Zurich</name>
<tax=150</tax>
</Airport>
<1-- destination -->
<Airport airId="PAR">
<name>Paris</name>
<tax>100</tax>
</RAirport>
</Flight>

<Flight flightId="LX124">

<seats>100</seats>

<date>2006-12-24</date>

<departure>12:00:00</departure>

<arrival»13:00:00</arrival>

<l-- source -->

<Airport ai "PAR">
<name>Paris</name>
<tax>100</tax>

</Airport>

<l-- destination -->

<hirport airld="LHR">
<name>London Heathrow</name>

<tax>100</tax>
</Airport>
</Flight>
<!=-- Passengers (there are more Santas
—_——
<Passenger>

<name>Santa Claus</name>

t b 000111</p portnumbe
<address>Somewhere</address>
</Passenger>

<Passenger>
<name>Santa Claus</name>

b 000112</p P o
<address>Somewhere</address>
</Passenger>

<Reservation>
<date>2006-12-24</date>
<Flight flightId="LX124">
<seats>100</seats>
<departure>12:00:00</departure>
<arrival>13:00:00</arrival>
<l== source
<Airport airId="PAR">
<name>Paris</name>
<tax>100</tax>
</Airport>
<l-- destination -->
<Airport airId="LHR">
<name>London

Heathrow</name>

<tax>100</tax>
</RAirport>
</Flight>
<Passenger>
<name>Santa Claus</name>

<passportnumber>000111</passportnumber>

<address>Somewhere</address>
</Passenger>
</Reservation>

<Reservation>
<date>2006-12-24</date>
<Flight flightId="LX183">
<seats>100</seats>
<departure>08:15:00</departure>
<arrival>10:01:00</arrival>
<!-- source -->
<hirport airld="EZRH">
<name>Zurich</name>
<tax>150</tax>
</Airport>
<!== destination -->
<Airport airld="PARR">
<name>Paris</name>
<tax>100</tax>
</Airport>
</Flight>
<Passenger>
<name>Santa Claus</name>

<passportnumber>000112</passportnumber>

<address>Somewhere</address>
</Passenger>

</Reservation>
</doc>
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How to put XML in arelational DB?

= With a schema:
Schema-based shredding

= Without schema (generic):

Tree encoding
Edge approach
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Schema-based Shredding without
nesting

<?xml version="1.0" encoding="UTF-8"?>
<doc

xmlns:xsi= <!-- Passengers (there are more Santas :)
"http://www.w3.0org/2001/XMLSchema-instance” -2
xsi:noNamespaceSchemaLocation= <Passenger>

flights no_nesting.xsd">

<!-- Airports -->

<Airport airId="LHR">
<name>London Heathrow</name>
<tax>100</tax>

</Airport>

<Airport airld="ZRH">
<name>Zur ich</name>
<tax>150</tax>

</Rirport>

<Airport airlid="PAR">
<name>Paris</name>
<tax>100</tax>

</Airport>

<!-- Flights -->

<Flight flightid="LX183">
<seats>100</seats>
<date>2006-12-24</date>
<departure>08:15:00</departure>
<arrival=10:01:00</arrival>
<source>ZRH</source>
<destination>PAR</destination>

</Flight>

<Flight flightId="LX124">
<seats>100</seats>

<date>2006-12-24</date>

<departure>12:00:00</departure>

<arrival>13:00:00</arrival>

<source>PAR</source>

<destination>LHR</destination>
</Flight>

<name>Santa Claus</name>

<passportnumber>000111</passportnumber>

<address>Somewhere</address>
</Passenger>

<Passenger>
<name>Santa Claus</name>
<passportnumber>000112</passportnumber>
<address>Somewhere</address>
</Passenger>

<Reservation>
<date>2006-12-24</date>
<flightRef>LX124</flightRef>
<passRef>000111l</passRef>
</Reservation>

<Reservation>
<date>2006-12-24</date>
<flightRef>LX183</flightRef>
<passRef>000112</passRef>
</Reservation>
</doc>
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Schema-based Shredding without
nesting

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

<doc
xmlns:xsi= <!-- Passengers (there are more Santas :)
“http //www . w3 . 0rg/2001/XMLSchema—1nstance“ -2
xsi:noNamespaceSch zatl <Passenger>
fllghts no nestlng xsd"> <name>Santa Claus</name>
" <passportnumber>000111</passportnumber>
<!-- Airports --> <address>$omew crq</address>

<Airport airId="LHR">
<name>London Heathrow</name>
<tax>100</tax>

</Airport>

<A1rpcrt airId="

ame>
112</passportnumber>
address>

<Reservation>
<date>2006-12-24</date>
<flightRef>LX183</flightRef>

5 20 <passRef>000112</passRef>
ival>10: Ol 00</arrival ‘ / ° </Reservation>
<source>ZRH</source> </doc>

<destination>PAR</destinati
</Flight>

<Flight flightId="LX124">
<seats>100</seats>
<date>2006-12-24</date>
<departure>12:00:00</departure>
<arrival>13:00:00</arrival>
<source>PAR</source>
<destination>LHR</destination>

</Flight>
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Schema-based Shredding without

nesting

<?xml version="1.0" encoding="UTF-8"7>
<doc
xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance”
Xsl:noNamesp: -

flights_no nesting.xsd">

SchemaLocation=

LHR London 100
Heathrow

ZRH Zurich 150

PAR Paris 100

Doc

<!-- rlignts -->

<Flight flightId="LX183">
<seats>100</seats>
<date>2006-12-24</date>
<departure>08:15:00</departure>
<arrival=10:01:00</arrival>
<source>ZRH</source>
<destination>PAR</destination>

</Fliaht>

LX183 100 2006-12-24  08:15:00 10:01:00

LX124 100 2006-12-24  12:00:00 13:00:00

Department of Computer Science

<!-- Passengers
-z

(there are more Santas :)

Passenger

Santa Claus 000111 Somewhere

Santa Claus 000112 Somewhere

<Reservation>
<fli
<pas

</Rese

<Reser
<fli
<pas
</Rese
</doe>

LX124 000111

Reservation
0112

LX183

ZRH PAR

Flight

PAR ZRH

1 N
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Schema-based Shredding without
nesting

<7xml version="1.0" encoding="UTF-8"7> <xs:attribute name="flightld"> <xs:element name—"doc">

<xs:schema

xmins:xs="http:/'www.w3.org/2001/XMLSche

ma">

<xs:element name="Passenger">
<xs:complexType>
<Xsisequence=
<xs:element name—"name"
type="xs:string"/>

<xs:element name="passportnumber’

type="xs:string"/>

<xs:element name—"address"

type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name—"Flight">
<xs:complexType>
<xs:sequence=>
<xs:element name="seats">

</xs:element>
<xs:element name="date"
type="xs:date"/>

<xs:element name="departure"

type—"xs:time"/=

<xs:element name"arrival”
type="xs:time"/>

<xs:element name="source"
type="xs:string"/>

<xs:element name="destination"

type="xs:string"/>
</xs:sequence™>

</xs:attribute>
</xs:complexType>
</xs:element>

<xs:element name="Airport">
<xs:complexType>
<Xs:sequence>
<xs:element name="name"
type="xs:string"/>
<xs:element name="tax
type="xs:float"/>
</xs:sequence>
<xs:attribute name-"airld">

"

</xs:attribute>
</xs:complexType>
</xs:element>

<xs:element name—"Reservation">
<xs:complexType>
<xsisequence™

<xs:element name—"flightRef"

type="xs:string"/>

<xs:element name="passRef"

type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>

nt of Computer Scien

<xs:complexType>
<ASIsequence™
<xs:element ref"Airport”
minOccurs="2" maxOccurs="unbounded" />
<xs:element ref="Flight"
minOccurs="1" maxOccurs="unbounded" />
<xs:element rcl~"Passenger”
minOccurs="1" maxOccurs="unbounded" />
<xs:element rcl~"Reservation”
minOccurs="1" maxOccurs="unbounded" />
</xs:sequence=
</xs:complexType>

</xs:element>
</xs:schema>




Schema-based Shredding without
nesting: the DB schema

Passenger(passportNumber, name, address)
Airport(airpld, name, tax)
Flight(flightld, date, departure, arrival, seats, source, destination)

Reservation(flightRef, passRef)

Department of Computer Science a2
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Schema-based Shredding with nesting
general case

<?xml version="1.0" encoding="UTF-8"?7>
<doc

"http://www.w3.org/2001/XMLSchema

-instance"

x8i: maLocation="file:/C:/Doc
umean!Teachlngfwsos 07/XMLO6_07/ExSheet7/F
lightsSchema_nested.xsd">

<l-- Airports -->

<Airport ai "LHR">
<name>London Heathrow</name>
<tax>100</tax>

</Rirport>

<hirport ai "ZRH">
<name>Zurich</name>
<tax>150</tax>

</Airport>

<Airport airld="PAR">
<name>Paris</name> i)
<tax>100</tax>

</Rirport>

<Flight flightId="LX124">
<seats>100</seats>
<date>2006-12-24</date>
<departure>12:00:00</departure>
<arrival>13:00:00</arrival>
<l-- source -->

<Airport airid-"PAR">
<name>Paris</name>
<tax>100</tax>

</Rirport>

<!== destination =-->

<Airport airid="LHR"=>
name>Lond Hi hrow</name>
<tax>100</tax>

</Rirport>

</Flight>

<|-- Passengers (there are more Santas

—_—
<Passenger>
<name>Santa Claus</name>

<!-- Flight

<Flight fli 3
<seats>100</seats>
<date>2006-12-24</date>
<departure>08:15:00</departure>
<arrival>10:01:00</arrival>
<l-- source -->

00111=</ b
<address>Sonewhere</address>
</Passenger>

<Passenger>
<name>Santa Claus</name>

<Airport airId="ZRH">
<name>Zurich</name>
<tax>150</tax>

</Airport>

<l-- dﬁstlnatlan ——

<hirport a d="PAR">
<name>Paris</name>
<tax>100</tax>

</Airport>

</Flight>

000112</p D b
<address>Somewhere</address>
</Passenger>
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<Reservation>
<date>2006-12-24</date>
<Flight flightId="LX124">
<seats>100</seats>
<date>2006-12-24</date>
<departure>12:00:00</departure>
<arrival>13:00:00</arrival>

<l-- source -->
<Airport airld="PAR">
<name>Paris</name>
<tax>100</tax>
</Rirport>
<l== destination -->
<Airport airld="LHR">
<name>London
Heathrow</name>
<tax>100</tax>
</hirport>
</Flight>
<Passenger>

<name>Santa Claus</name>

B P b 000111</p =] b
<address>Somevwhere</address>
</Passenger>
</Reservation>
<Reservaticn>

<date>2006-12- 244#dat=>

<date>2006-12-24</date>
<departure>(8:15:00</departure>

<arrival=10:0

“l-= source
<Airport = "ZRH">
<name>Zurich</name>
<tax>150</tax>
</Airport>
<l== destination -->
<Airport a d="PAR">
<name>Paris</name>
<tax>100</tax>
</Airport>
</Flight=>
<Passenger>

<name>Santa Claus</name>

<passportnumber>000112</passportnumber>
<address>5omewhere</address>
</Passenger>
</Reservation>
</doc>
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Schema-based Shredding:
The DTD

<IELEMENT Doc(Airport+, Passenger+, Flight+, Reservation+ >
<IELEMENT Passenger(passportNumber, name, address) >
<IELEMENT Airport(airpld, name, tax) >

<IELEMENT Flight(flightld, date, departure, arrival, seats, Airport, Airport) >
<IELEMENT Reservation(resld, Flight, Passenger)>

<IELEMENT passportNumber #PCDATA>

<IELEMENT name #PCDATA>

<IELEMENT address #PCDATA>

<ITATTLIST Airport airpld CDATA>

<IELEMENT tax #PCDATA>

<IATTLIST Flight flightld CDATA>

<IELEMENT date #PCDATA>

<IELEMENT departure #PCDATA>

<IELEMENT arrival #PCDATA>

<IELEMENT seats #PCDATA>

<IELEMENT resld #PCDATA>

Department of Computer Science
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Schema-based Shredding:
The DTD graph

Passenger

+ Reservation

F“Eht ) flightid

+

DTD Graph
Doc element graph

= =

=N &

I

o E]

o =
! T

' Airport

2

|
=
&l

Department of Computer Science
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Schema-based Shredding:
The element (sub)graphs

Passenger

Flight

2
oort

Reservation

Reservation 2

B et

Flight element graph

Airport element Eraph “ _

T

name

Since there are no
cycles, these are
all subgraphs.
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Schema-based Shredding:
DB Schema for the Doc subgraph

Doc(DoclID)

We can not put
the children inline
because they are
not unique...

DTD Graph
Doc element graph
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Schema-based Shredding:
DB Schema for the Doc subgraph

Doc(DoclID)

Doc.Passenger(Doc.PassengerID, Doc .Passenger.parentID, Doc.Passenger.passportNumber, Doc .Passenger.name,
Doc.Passenger.address)

Doc.Airport(Doc.Airport.airpld, Doc.Airport.parentID, Doc. Airport.name, Doc.Airport.address)

Doc.Flight(Doc.FlightID, Doc.Flight flightID, Doc.Flight.date, Doc Flight.seats, Doc.Flight.departure,
Doc.Flight.arrival)

Doc.Reservation(Doc ReservationID, Doc.Reservation.parentID, Doc. Reservation.resld,

Doc.Reservation.Passenger.passportnumber, Doc .Reservation.Passenger.name, Doc.Reservation.Passenger.address,
Doc.Reservation.Flight flightID, Doc.Reservation.Flight.date, Doc Reservation.Flight.seats,
Doc.Reservation.Flight.departure, Doc .Reservation.Flight.arrival)

S0 we create
special tables for
them
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Schema-based Shredding:
DB Schema for the Doc subgraph

Doc(DoclID)

Doc.Passenger(Doc.PassengerID, Doc Passenger.parentID, Doc.Passenger.passportNumber, Doc .Passenger.name,
Doc.Passenger.address)

Doc.Airport(Doc.Airport.airpld, Doc.Airport.parentID, Doc.Airport.name, Doc.Airport.address)

Doc.Flight(Doc.FlightID, Doc Flight.flightID, Doc.Flight.date, Doc Flight seats)

Doc.Reservatlon(Doc ReservationID, Doc Reservatlon parentID Doc.Reservation.resld

—L
- Doc .Rese

Doc.Reservation ,thht f'llghtIDI Doc Reservatlon Flnght 4:Iatf:= Doc Reservatlon Flight seats

Here, there are
attributes we can
put inline.
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Schema-based Shredding:
DB Schema for the Doc subgraph

Doc(DoclID)

Doc.Passenger(Doc.PassengerID, Doc .Passenger.parentID, Doc.Passenger.passportNumber, Doc .Passenger.name,
Doc.Passenger.address)

Doc.Airport(Doc.Airport.airpld, Doc.Airport.parentID, Doc.Airport.name, Doc.Airport.address)

Doc.Flight(Doc FlightID, Doc Flight.flightID, Doc.Flight.date, Doc Flight.seats)

Doc.Flight.Airport(Doc .Flight. AirportID, Doc Flight. Airport.parentID, Doc Flight.Airport.airpID,
Doc.Flight.Airport.name, Doc.Flight.Airport.tax, position)

Doc.Reservation(Doc ReservationID, Doc.Reservation.parentID, Doc Reservation.resld,

Doc.Reservation.Passenger.passportnumber, Doc .Reservation.Passenger.name, Doc . Reservation.Passenger.address,
Doc.Reservation.Flight flightID, Doc .Reservation .Flight.date, Doc Reservation.Flight.seats)

Doc.Reservation.Flight.Airport(Doc Reservation.Flight.AirportID, Doc Reservation.Flight. Airport.parentID,
Doc.Reservation.Flight.Airport.airpld, Doc.Reservation.Flight.Airport.name, Doc.Reservation. Flight. Airport.tax,
position)

: A
Those need a special table as well,

because they can occur more than
once.
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Schema-based Shredding:
The other subgraphs

Reservation(ReservationID, Reservation.parentID, Reservation.resId, Reservation.Passenger.passportnumber,
Reservation.Passenger.name, Reservation. Passenger.address, Reservation Flight flightID, Reservation.Flight.date,
Reservation.Flight.seats, Reservation.Flight.departure, Reservation.Flight.arrival)

Reservation.Flight.Airport(Reservation.Flight. AirportID, Reservation Flight.Airport.parentID,
Reservation.Flight. Airport.airpld, Reservation. Flight. Airport.name, Reservation.Flight.Airport.tax, position)

Flight(FlightID, Flight flightID, Flight date, Flight seats, Flight.departure, Flight arrival)

Flight.Airport(Flight. AirportID, Flight. Airport.parentID, Flight. Airport.airpID, Flight.Airport.name,
Flight. Airport.tax, position)

Passenger(PassengerlD, Passenger.parentlD, Passenger.passportNumber, Passenger.name, Passenger.address)

Airport(AirportID, Airport.airpld, Airport.parentID, Airport.name, Airport.address)

name(namelD, name)
address(namelD, address)

Department of Computer Science
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Schema-based Shredding:
Filling In the tables

Zurich
2 1 PAR Paris
3 2 PAR Paris
4 2 LHR London
Heathrow
Doc.Flight.Airport

Department of Computer Science

Doc.Flight. Doc.Flight. Doc.Flight. Doc.Flight. Doc.Flight. position
AirportID Airport.pare | Airport.airpl [ Airport.nam | Airport.tax

ntiD d e
1 1 ZRH 150 1

100 2
100 1
100 2




Edge

Edge(Ordinal, Source, Label, Target)

Val
Val
Val
Va
Val

lueString(Id, Value)
luelnteger(Id, Value)
lueDate(Id, Value)
lueTime(Id, Value)

lueFloat(Id, Value)

Department of Computer Science
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Edge
Ordinal | Source |Label |Target
1 Doc 2

1
1 2 Airport 3
1 3 airld vl
2 3 name V2
3 3 tax v3
<doc>
<Airport airld="ZRH"> d  |value
<name>Zurich</name>
<tax>150</tax> vl ZRH
</Airport> V2 Zurich
<-/doc>
d [value
v3 150

Department of Computer Science
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Tree encoding
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Tree encoding: one single table

Tree(pre, size, level, kind, prop, frag)

-
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<doc>

<Airport airld="ZRH">

Tr ee enco d | N g <name>Zurich</name>
<tax>150</tax>
</Airport>
;-/doc>
1 (many) 1 element Doc
2 6 2 element Airport
3 1 3 attribute airld
4 0 4 attvalue ZRH
S 1 3 element name
6 0 4 text Zurich

Department of Computer Science
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<doc>
<Airport airld="ZRH">

Tr ee enco d | N g <name>Zurich</name>

<tax>150</tax>
</Airport>

</doc>

(many) 1 element Doc

attribute airld
4 0 4 attvalue ZRH 1
3 element name 1

Ancestor relationship?

Department of Computer Science ~Aq
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<doc>
<Airport airld="ZRH">

Tr ee enco d | N g <name>Zurich</name>

<tax>150</tax>
</Airport>

</doc>

(many) 1 element Doc

attribute airld
4 0 4 attvalue ZRH 1
5 1 3 element name 1

Ancestor relationship?

descendant.pre > ancestor.pre
- & descendant.pre <= ancestor.pre+ancestor.size
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<doc>
<Airport airld="ZRH">

Tr ee enco d | N g <name>Zurich</name>

<tax>150</tax>
</Airport>

</doc>

(many) 1 element Doc

attribute airld
attvalue ZRH

text Zurich 1
Parent relationship?

r%“:\.
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<doc>
<Airport airld="ZRH">

Tr ee enco d | N g <name>Zurich</name>

<tax>150</tax>
</Airport>

</doc>

(many) 1 element Doc

attribute airld
attvalue ZRH

text Zurich 1

?
Parent relatlonshlp- child.pre > parent.pre

& child.pre <= parent.pre+parent.size
& child.level = parent.level + 1
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The problem we are solving today:
Storing XML in an RDBMS

<root>Some <b>XML</b> document</root>

Relational Database

Department of Computer Science oY =




The problem we are solving today:
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The problem we are solving today:
Storing XML in an RDBMS

<root>Some <b>XML</b> document</root>

XQuery

SQL
Relational Database
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"Determine all destinations of passenger Santa Claus"
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XML Documents: Query for Schema-
based Shredding (no nesting)

Passenger(passportNumber, name, address)
Airport(airpld, name, tax)
Flight(flightld, date, departure, arrival, seats, source, destination)

Reservation(flightRef, passportNumber)
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XML Documents: Query for Schema-
based Shredding (no nesting)

SELECT a.name FROM Reservation r, Flight f, Passenger p, Airport a
WHERE r.passRef = p.passportnumber

AND p.name="Santa Claus’

AND r.flightRef = f.flightld

AND f.destination = a.airpld
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NN\



ETH

Eidgenéssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

XML Documents: Schema-based
Shredding (nesting)

Department of Computer Science

Doc(DoclID)

Doc.Passenger(Doc.PassengerID, Doc .Passenger.parentID, Doc.Passenger.passportNumber, Doc .Passenger.name,
Doc.Passenger.address)

Doc.Airport(Doc.Airport.airpld, Doc.Airport.parentID, Doc. Airport.name, Doc.Airport.address)

Doc.Flight(Doc.FlightID, Doc.Flight flightID, Doc.Flight.date, Doc Flight.seats, Doc.Flight.departure,
Doc.Flight.arrival)

Doc.Flight.Airport(Doc .Flight. AirportID, Doc Flight. Airport.parentID, Doc Flight.Airport.airplD,
Doc.Flight.Airport.name, Doc.Flight.Airport.tax, position)

Doc.Reservation(Doc ReservationID, Doc.Reservation.parentID, Doc. Reservation.resld,
Doc.Reservation.Passenger.passportnumber, Doc .Reservation.Passenger.name, Doc.Reservation.Passenger.address,
Doc.Reservation.Flight flightID, Doc.Reservation.Flight.date, Doc Reservation.Flight.seats,
Doc.Reservation.Flight.departure, Doc .Reservation.Flight.arrival)

Doc.Reservation.Flight.Airport(Doc.Reservation.Flight.AirportID, Doc Reservation.Flight. Airport.parentID,
Doc.Reservation.Flight.Airport.airpld, Doc.Reservation.Flight.Airport.name, Doc .Reservation. Flight Airport.tax,
position)

N1




XML Documents: Query for Schema-
based Shredding (nesting)

SELECT a.name from Doc.Reservation r, Doc.Reservation.Flight.Airport a
WHERE a.Doc.Reservation.Flight.Airport.parentID = r.Doc.ReservationID
AND r.Doc.Reservation.Passenger.name="Santa Claus"
AND a.position = "2"
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Edge
Ordinal | Source |Label |Target
1 Doc 2

1
1 2 Airport 3
1 3 airld vl
2 3 name V2
3 3 tax v3
<doc>
<Airport airld="ZRH"> d  |value
<name>Zurich</name>
<tax>150</tax> vl ZRH
</Airport> V2 Zurich
<-/doc>
d [value
v3 150
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XML Documents: Query for Edge

Passenger_Vertices

SELECT P

FROM Edge P, Edge N, ValueString Vpname
WHERE P.Label = "Passenger"

AND P.Target = N.Source

AND N.Label = "name"

AND N.Target = Vpname.Id

AND Vpname.Value = “Santa Claus”

Passenger

Name
Santg Claus
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XML Documents: Query for Edge

Passenger_Vertices

SELECT P

FROM Edge P, Edge N, ValueString Vpname
WHERE P.Label = "Passenger"

AND P.Target = N.Source

AND N.Label = "name"

AND N.Target = Vpname.Id

AND Vpname.Value = “Santa Claus”

Reservations_Vertices

SELECT R
FROM Edge R, (Passenger_Vertices) P, .
WHERE R.Name = "Reservation" Reservatlon
AND R.Target = P.Source
Passenger
Name

Santg Claus

nNC
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XML Documents: Query for Edge

Passenger_Vertices

SELECT P

FROM Edge P, Edge N, ValueString Vpname
WHERE P.Label = "Passenger"

AND P.Target = N.Source

AND N.Label = "name"

AND N.Target = Vpname.Id

AND Vpname.Value = “Santa Claus”

Reservations_Vertices

SELECT R ' -
FROM Edge R, (Passenger_Vertices) P, . AII’pOFt[Z]
WHERE R.Name = "Reservation" Reservatlon
AND R.Target = P.Source ' Fllght
Destination Vertices:
SELECT Vaname.Value Passenger
FROM Edge F, .
Edge G,
(Reservation_Vertices) R, N ame

ValueString Vaname
WHERE F.Source = R.Target -]
AND F.Name = “Flight” Santa Claus
AND F.Target = G.Source
AND G.Name = "Airport"
AND G.Ordinal = "2"
AND G.Target = Vaname.Id
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XML Documents: Query for Edge

SELECT Vaname.Value
FROM Edge F,

Edge G,
(SELECT R
FROM Edge R,
(SELECT P
FROM Edge P, Edge N, ValueString Vpname
WHERE P.Label = "Passenger"
AND P.Target = N.Source
AND N.Label = "name"
AND N.Target = Vpname.Id
AND Vpname.Value = “Santa Claus”

)

WHERE R.Name "Reservation"
AND R.Target = P.Source
)
ValueString Vaname
WHERE F.Source = R.Target

AND F.Name = “Flight”
AND F.Target = G.Source
AND G.Name = "Airport"
AND G.Ordinal = "2"

AND G.Target = Vaname.Id

Department of Computer Science
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Eidgenéssische Technische Hochschule Ziirich

<doc>
] <Airport airld="ZRH">
Tr ee enco d N g <name>Zurich</name>

<tax>150</tax>
</Airport>

</doc>

1 (many) 1 element Doc 1
2 6 2 element Airport 1
3 1 3 attribute airld 1
4 0 4 attvalue LHR 1
5 1 3 element name 1
6 0 4 text London 1
Heathrow
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XML Documents: Query for Tree
Encoding

SELECT dn.prop
FROM Tree p,

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

AND
AND

ree o, S Airport[2]
Tree o Reservation _

Tree 4. . Flight
Tree dn

WHERE pn.prop="Santa Claus" Passenger

pn.kind="text"
(pn.pre > p.pre AND pn.pre <= p.pre + p.size AND pn.level = p.level+l)
p.prop="Passenger"

p.kind="element"
(p-pre > r.pre AND p.pre <= r.pre + r.size AND p.level = r.level+1)r\inrT1€3
r.prop="Reservation" )
r.kind="element"
(f.pre > r.pre AND f.pre <= r.pre + r.size AND f.level
f.prop="Flight"
f.kind="element"
(d.pre > f.pre AND d.pre <= f.pre + f.size AND d.level
d.prop="Airport"
d.kind="element"
d.pre = (SELECT MAX(c.pre)

FROM Tree c

WHERE c.prop="Airport"

AND c.kind="element"

AND (c.pre > f.pre

AND c.pre <= f.pre + f.size and c.level = f.level+l)

o
r.level+l) Santa Claus

f.level+l)

)
dn.kind="text

(dn.pre > d.pre AND dn.pre <= d.pre + d.size and dn.level = d.level+l)
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XML Documents: Query for Tree
Encoding

SELECT dn.prop
FROM Tree p,

WHERE pn.prop="Santa Claus"

AND

Tree pn,
Tree r,
Tree £,
Tree d,
Tree dn

pn.kind="text"

AND | (pn.pre > p.pre AND pn.pre <= p.pre + p.size AND pn.level = p.level+l)|

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

AND
AND

Department of Computer Science

p.prop="Passenger"
p.kind="element"
(p-pre > r.pre AND p.pre <= r.pre + r.size AND p.level = r.level+l)
r.prop="Reservation"
r.kind="element"
(f.pre > r.pre AND f.pre <= r.pre + r.size AND f.level = r.level+l)
f.prop="Flight"
f.kind="element"
(d.pre > f.pre AND d.pre <= f.pre + f.size AND d.level
d.prop="Airport"
d.kind="element"
d.pre = (SELECT MAX(c.pre)

FROM Tree c

WHERE c.prop="Airport"

AND c.kind="element"

AND (c.pre > f.pre

AND c.pre <= f.pre + f.size and c.level = f.level+l)

f.level+l)

)
dn.kind="text

(dn.pre > d.pre AND dn.pre <= d.pre + d.size and dn.level = d.level+l)

pn offspring of p

N



fingers crossed
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