The XCDE Library
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Great opportunity for IR...
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XML storage: four approaches

e Flat : just file storage and processing routines (DOM or SAX)

—Ver SIOW_and mema demanding in the DOM case
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XML native storage

XISS: Inverted indexes + numbering scheme for doc structure access

A plethora of other proposals....

Three interesting issues...

1. Sp ace occupancyvis usuallivnotevaluated (itis high forDB-approaches)

Duronrolect ——

2. Data structures and algorithms forget knownresults
3. No software inthe formofalibrary for public use and development——




XCDE Library: Requirements
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e The library should offer:
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—> space critical applications: e.q. e-books, Tablets, PDAs, ...

2. State-of-the-art algorithms and data
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XCDE Library: Design choices

e Single document indexing:
— Sl NDPIE 0 E hite E

—_ In gex-customizable on each file (they are heterogeneous)
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XCDE Library: The structure
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XCDE Library )

Text Tag-Attribute Context 'Q“T'WWY’
query solver query solver extractor :
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Data engine :

‘ Text engine ‘ ‘ Tag engine ‘ ‘ Context engine‘




Basic features

* Main features:

— Uses two pubilic libraries: Zlib e Expa

ar may customize

— definition of words and separators, including entities
— set of data structures to be built

v Available for research and teaching purposes

Not limited to Linux ...
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[Data engine: The document storage

e We keep a Two-Level View:

— Phisical view > original A ile

<IENTITY-unipi —“Universityof Pisa’>
Paolo Ferragina, &unipi; > Paolo Ferragina, University of Pisz

* Original text compressed twice by
- Byte-aligne : : NOKC DE
- Gzip-onble '

This ensures that ...

the compressed file occupies about 33% of its original size !




[Data engine: The indexes

I T .
—__ L Parsing

Console

Word Dictionary Tag Dictionary Ah‘ribute Dictionary
I Tag Postings I Attribute-Tag Links

Word Proximity |§ :
Context data structure
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[Data engine:

* A special data structure:
— Succinct space + fast access to doc structure
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</weather-report>




Query engine: Some details

e Text query supports:

— Standard word queries: prefix-match, suffix-match, substring-match;
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An example of use

— Tex (S TiIave SUTrong mmmguisouC Corternt anca are riigriy stuudccture

— Attribute values are comple> inas wi atte nd numbe

e Design requirement

— IR-queries on words and attribute values

_ Queties mav.involve aroun of tiles, specified on-li

— Well-formed context extraction for customized visualization

What we did ?

We used the XCDE lib to implement a simple XMW
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; XCDE search engine - Microsoft Internet Explorer
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Un esempio di
applicazione della
Libreria XCDE
(Xml Compressed
Document Enging)
alla progettazione
di un motore di
fCerca per una
collezione
eteragenea di
documenti XML

&

| fhsearchweb  @Searchste | P @pagerrfo « Fyup + 2

XML Search Engine

Esegut la ricerca su: @ tuth 1 documenti, oppure su @ quell

per file singol

nessuna selezione
Adone, Giovan Battista Marino
Afrodita Racconti, ncette e altri afrodisiac- parte |, lsabel Allende
Afrodita Racconti, nicette  altri arodisiac- parte I, |sabel Allende
Afrodita Racconti, icette  altri arodisiac- parte |, Isabel Allende

autare

Alberani F

x| PG

Links ™ Norton Antivirus [ =

zelezionatl aqui di seouito

P Interret




2} XCDE search engine - Microsoft Internet Explorer ot =10 x|
File Edit Wiew Faworites Tools Help -
ok - > - DD Q| Quewch | D Dy Bvede I T
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XML Search Engine
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applicazione della

Librena KCOE T
(Mrd Compressed

Document Engine)

alla progettazione

di un motare di

ricerca per una

collezione _ yimity (# parole vmbito della ricerca |[EEslgatals SR T leTTat=t g
eteragenaa

documenti X

prodotti e messi a attern @ tipo occorrenza

Pattern 2 BulliEWiElR tipo occorrenza

pattern > |

‘E spressione regolare
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accorrenza 1{frame sotto)nuova finestra)

disputava de re militar, nspose

aperta conunzone ed equalita d'ammo, alcune con mmor wnculo collegate e solo con domestichezza, conversanone e convivere, uso
d'amuciza, contenute, quali tre ' nomena la prima naturale, ['altra equale, ['ultima ditta da quella antica consuetudine ch'e’ cittadinn b qu
divertivano a casa quell 14, &' qual si nducono s qui ospiti apresso di costoro, e per questo s'appella ospitale. Queste adungue
simill scolastice e defirumont e descrimon m omo e m ombra fra’ ktterah non nego sono pur 1wconde, e quast preludio come all'uso
dell'arme lo schermare: ma a travaghars i publico fra l'uso e costume degh vorman, se null'altro aducessero che sapere se la madre pid
che 1 padre ama ' nati suoi, o se l'amor del padre verso &' fighuol sia maggior che quells de' fighuok verso el padre, & qual cagion
faccia e fratelh msieme amarsi, temo loro wterverrebbe come a quel Formio penpatetico flosofo, al quale Annibal, udita la sua
lunghissima orazione dove &' disputava de re maltan, nspose avere veduh assa, ma non alcuno pazzo maggior che costu, el quale
dicendo forse stunasse potere m campo e contro all'wamic quanto w scucla onoso disputando. E ben sai, i tanta diversitd d'ingegm, n
tanta disstmibitucine d'opptrions, m tanta ncertitudme di volonta, m tanta perversita di costum, in tanta ambiguita, vareta, oscurta di
sentenze, i tanta copia di fraudolenty, fallacy, perfich, temerar, audaci e rapact uoman, in tanta mstabiitd di tutte le cose, cha mai a1
credesse colla sola smphcita e bonta potersi agugnere amiciza, o pur conoscenze alcune non dannose e alfine tediose? Conwenst
contro alla fraude, fallacie e perficha essere preveduto, desto, cauto, contro alla tementa, audacia e rapma de' wimos,, opporn |

-

-+ -

& | Done © Interret




Plan of future activities

Tl\/A A

% Other < |
| XCDE data engine 7 applications <
V\/\v

| XcbC query engine

General query

Algorithmic Engineering

Ju Nov Feb May Jul

Future research ...

> Exploit state-of-the-art compressed-indices for dictionaries;
> Extend XCB i i

> |mp|ement 3 more bowerful aguervianaguage and a user-friendivinterface:
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A glimpse onto XML features

“ What you see is-what-you-get—(WYSIWY6languages)
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An example of query

e How do we find the area of Pisain the weather-report docun

-—tag-—xml_exact ner-report -—tag —xmil exact area  --word -—xml exac isa  --word -—xml _exac

weather-report

no

dictanece
antantc l

Pisa It aly </weather-report>

e Or more precisely:

--tag --xml_exact weather-report --xml_dist | --tag --xml_exact area
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DBMS and XML

e Main idea:
— Represent the document tree via tuples or set of objects
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® Some aadvantaaes

— Querﬂgu_age&arewelkknewnﬂ%

— Query optimisers are well tuned

e Some disadvantages: twofold mapping for storage and query !

= Q uerv-havigationis costl uql mulated via manvioins

— Querv optimiser looses knowledde on XML nature o




The query language in a “‘nutshell”

tag-query * word-query *

—tag —xml_exact weath

——proximity p

/

———— s
-—tag —-xml_exact MI_COKEeI_exXdCct
--value

——xml_token_prefix
——Xml_anyvaliue
——withoutattr ——xml_token_suffix

possibty more thamonce

—-—-xml_exact

==Xml_Ccase

—-xml_prefix

——xml_suffix

——xXml_contained

ml_nocase

——XMl_Tregexp

] )/
mMr_error K




DBMS and XML

e Main idea:
— Represer document tree via tuples or set of obj
— Select-from-where clause to nhavigate into the tree;
— Que 2ngine use Sstanacd ;
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e Advantages:
— Standard DB e
— 0O easilv holds z
— Querv langquage i
— Query optimiser well tuned;




DBMS and XML

— Qu eIV I1aviUatiOnis COSLLY, simuidateU via 1niatty | U

»
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— Qu ﬂl'-e‘g\lll'lllQﬂ_leYQIQLl"ChYe\V."’ﬂe e O AV NAaltlire orme o ’eYﬂ!lliYﬂhl

— Ne pogexirainaexes tor manaadinadaernrective pathadaeries ]

® Disad /alital

— Impbose arigid and reaularstructure viatable:

— Number of tables is high and much space is wasted;
— Do exis z ation methods bt
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A simple query language

e Designed to:

e validate the XCDE library;
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e Type of querie

proximity




Why this project ?
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Several XML projects in academia and industryv:
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An especially active field:

- = - - - = =
— SOI !Ille‘ll‘.leil‘ileilllfg!IgYeF;IIIl'e'-;llYe-lﬂll’ﬂ"l-'g-lnlle‘lIIF;Il'e‘l-lle‘ll-AIlHI-gF;Ii;_

Wh lgll-lIF;IV.QY‘_--"_ll'_lnggl'_ll"_YgigLIIIﬂQI!IF;I.;I-'e'Ig‘_Il'glgllllgil‘_ll

r 3 y [l == y . [ _N Py | -]
‘ XM 1 1rers annopDuorhuymi i viorDelrer 12 /v ornmaaogoOr <elrmevar—————1
L L4




