XML-Relational Mapping

cP51le
Introduction to Database Systems

Announcements (October 28)

4 Homework #2 has been graded

4 Homework #35 out last Thursday; due next
Thursday

% Project milestone #2 due in 2 weeks
¥ Check vour emal for feadback

Approaches to XML processing

4 Text files (D
4 Speaalized XML DBMS
= Lore {Stanford), Strudel (ATET), Timber Michizan),
Moa=tDB/ X Queary (CW], Nethadands), Tamino {Softoase
A, =Xist, Sedna, Apache Xlndice, XML:DVB AFI
imiHative. ..
= Lrill 2 long way to go
% Object-onented DBMS
= ObjectStors, ozone, ...
= Mot as mature as relational DBMS
4 Relational (and object-relatienal) DBMS
= Middlewars and/or object-relational extensions

Mapping XML to relational

4 Store XML in a CLOB ({Character Large OBject) column
= Simgdc, compact
= Full-text indodng can hodp {oftcn peomidod by DBAS vondors as
objoct-relational “oxtonsions™)
® Foor intcgration with sclational quory proccssing
® Tpdabtcs arc orponsive
4 Altarnatrves?
= Schema-oblirious mapping:
wcll-formed EMI — gononc rdational schamna
= Modzzdgekacd mupping S peghn
* Imizrral-baszd maoping for broze
= Path-bascd mapping o brocs
= Schema-Twaic mapping:
walid 21 — spocial sclational schema bascd an DTD

Node/edge-based: schema

4 Elememf{zad, tag)
& Attedate(psd, affvNaeme, attrlalee)  Havy: (rad, atteiams)
= Attwibutc cedor doos not matha
4 ElemensChdd(zed, par, chdd)
m so; spocfacs the ordonng of childoon
® chils soforonoes Othor Eberedrid) oo Too(he)
4 Toxeited, vales)
® tad cannot be the samc as any eed
= Need to “invent” lots of &5

= Naed mndexes for efficiency, a.g., Elmendfag), Tocfoale

Kevs: (zad, pac), {chadd)

Node/edge-based: example
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Node/edge-based: simple paths

& [/title
= SELECT eid FROM Element WHERE tag = "title';

¢+ [/section/title

= SELECT eZ.eid
FRCM Element =1, ElementChild ¢, Element &2
WHERE el.tag = 'section®
AND eZ.tag = 'title’
AND el.eid = c.=id
AND c.child = a2.2id;

+ Path expression becomes joins!
" MNumber of joias i propoctional to the langth of the parh
=XprEsson

Node/edge-based: more complex paths l

+ //bibliography book[author="Abiteboul "] fBprice
= RELELT a.attr¥alu=
FAOM Elemert =1, Elem=ntlkild 1,
Element =2, Attribut= a
WHERE el.tag = 'bibliography”
BN =] . miid = 1. zid BMD cl.child = e2_=id
Al e2.tag = "book”
AMD EXISTS (SELECT = FROM ElementOhild 2,
Elemamt =2, Elem=ntChild <2, Text t
WHERE =Z.mid = cZ.=id AND =2.child = =3 . =id
&ND e3_tag = 'awthor'
EHD =2 _=id = cZF_=id BAD <3.child = €.tid
AND t.walue = 'Abiteboul”)
AND =2 mid = a.emid
AND a.attrilame = ‘price’;

Node/edge-based: descendent-or-self

+ [ /book/ftitle
= Roquiscs L5 rocursion
= WITH ReachablefFromBook{id) A3
{{SELECT eid FROM Element WHERE tag = "book')
UMION ALL
{SELECT c.child
FROM ReachableFromBook v, ElementChild c
WHERE w.eid = c.eid))
SELECT eid
FROM Element
WHERE eid IN [SELECT * FROM ReachableFromBook)
AMD tag = 'title';

Interval-based: schema

© Elemens(fe. right. lesel, tag)
¥ [ 15 the start position of the element
" ripkt i the end position of the slemeant
W feel is the nesting depth of the alemeant (stdictly spcaking,

unnceessary)
B B i
& Texeleft, vight, level, value)
¥ Koy off
& Artribareleft, attrName, attvlialee)
" Kev is (kff, sfirNam)

Ll

Interval-based: example
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- Where did Elsmern:Chidd go?
= E1 is the parcnt of B2 iff:

IELE#, Elrighs] T [E2 &R, E2 vighd], and
Eldnel = EZ Benl— 1

Interval-based: queries

# [ /sectionftitle

= SELECT e2.left
FROM Element 21, Elemsnt &2
WHERE &l.tag = "section' AMD el.tag = 'title’
AND el.Teft < e2.left AND =2.right =< el.right
AMD el.Tevel = eZ.level-1;

F Path expression becomes “containment”™ joins!
* Numbcr of jains is propartional to path cxpression lcngth
+ [ /book//title

= SELECT e2.left
FROM Element 21, Element &2
WHERE 2l.tag = "book" AND =2.tag = "title'
AND el.left < e2.laft AND 22.right = el.right;

Mo racursion!




Summary of interval-based mapping

% Path expression steps become containment joins

¢ No recursion needed for descendent-or-self
% Comprehensive XQuery-SOL translation iz possible

A path-based mapping

Label-path encoding
& Element(pathid, lefe, righe, ...}, Patb(pathed, patk), ...

" soib s a label path stacting from the root
" Why are &2# and rigkf stll needad? To presecvrs stroctars
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Label-path encoding: queries

4 Simple path expressions with no conditiens
//book/ ftitle
® Porform string matching on Fad
= Join gualificd patée s with Eleret
% (/book[publisher="'Prentice Hall']/title
» FEvaluatc //book/title
= FEvaluatc / /book/publisher[text {)="Prentice Hall']
= How to cnsusc t1t]e and publisher bdong to the samc book?

¥ Path cxpression with attachecd conditions nccds to b brokan
daown, proocsscd soparatcly, and joincd back

Another path-based mapping

Diewey-order encoding
% Each component of the id represents the order of the
child within its parent
® Unlike [abel-parh, thiz encoding iz “lossless”

Eibliogragky

St T ITETITUETE
Abtrdpiegray S, g aree abtrlEdee
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Dewey-order encoding: queries

% Examples:
//title
[/section/title
[ /book//title
//book[publisher='Prentice Hall']/title
" Wocles stmilacly as interval-based mapping

* Fxcopt parcnt/child and ancostordoscondant sdationship arc
checked by profix matching

¥ Serves o different purposs from label-path encoding
" Anvyadvantage over interval-based mapping?

Schema-aware mapping

4 Idea use DTD to design a better schama

# Basic approach: elements of the same type go into one @bl
® Tag namc —+ tablc namc
= Attributcs —+ calumns
* [Fene mdaty, [0 attribute — oo colemin: sthoreriss, nosd be Simremt” o L
= IDREF arbrikote — fordigs kop colamn
= Children of the doment —+ forden koy columns
* Cirdmring of rolumm cnrodes crdering of deldems
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