
Searching XML Documents
Preliminary Work

INEX 2005 Workshop
28.— 30. November 2005

Marcus Hassler
Abdelhamid Bouchachia



Hassler Marcus Searching XML Documents - Preliminary Work 2

Overview

Introduction
Architecture

Representation
Storage
Indexing
Retrieval

First Results
Conclusion



Hassler Marcus Searching XML Documents - Preliminary Work 3

Introduction

Context of this work
eLearning
Infrastructure PlaNet-ET

What is PlaNet-ET
Online eLearning – portal [ http://planet-et.at/ ]
HyperWave Information Server

courses
chunks (learning objects)

structured content + metadata (attributes of objects, LOM)

Relevance of XML representation 
Extract XML documents from HIS

independent search engine

http://planet-et.at/
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Representation

XSLT transformation general schema

Consists of 3 main elements
DOC
SEC
FRA (smallest retrievable unit)

Each Element
Metadata - block
Content - block

Pros
no mixed-content nodes (txt + structure)
Semantic relativism (sec=ss1=ss2=ss3, p=p1=ip=ilrj) 
Efficient storage & retrieval
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Representation

Example
book

editor title body

name surname abstract chapter chapter

TXT TXT

TXT

TXT

TXT

...

title author section section...TXT

title TXT
TXT TXT

TXT
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Representation

Example

Fra9 10

Doc1 36

Sec2 5

Fra3 4

Fra6 7 Sec8 25

Sec11 18 Sec19 24

Fra12 13

Fra14 15

Fra16 17

Fra20 21

Fra22 23

Sec26 31 Sec32 35

Fra27 28

Fra29 30

Fra33 34
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Representation

Example
Sec8 25

Sec11 18 Sec19 24

metadata content

title

author

Fra9 10
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Storage

Based on Grust’s work
[T. Grust, Accelerating XPath location steps, ACM SIGMOD 2002, pp. 109--120]

preorder and postorder

docID pre post parentID tag path
1 1 36 0 DOC /DOC
1 2 5 1 SEC /DOC/SEC
1 3 4 2 FRA /DOC/SEC/FRA
1 6 7 1 FRA /DOC/FRA
1 8 25 1 SEC /DOC/SEC
1 9 10 8 FRA /DOC/SEC/FRA
1 11 18 8 FRA /DOC/SEC/SEC
1 12 13 11 FRA /DOC/SEC/SEC/FRA
1 14 15 11 FRA /DOC/SEC/SEC/FRA
... ... ... ... ... ...

docID pre cdata
1 3 In this Paper we describe the ...
1 6 In Sec. 1 the architecture is ...
1 9 In our approach we distinguish ...
... ... ...

docID pre sec_title sec_author
1 2 Abstract R. Smith
1 8 Introduction J. Alf
1 11 Architecture NULL
... ... ... ...
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Indexing

Content only in leaf nodes (FRA element)
Representation: term-frequency vector

Pros:
Dynamic granularity (dyn. TS + dyn. IDF)
Dynamic document environment

add, remove, re-index on-the-fly

Tokenizer Tagger Term extractor

StemmerFilter

natural
language text

Term frequency
calculator

term frequency
vector

NLP
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Retrieval

Term weighting (VSM)
Context of a node:

all nodes in the same path
e.g., /DOC, /DOC/SEC/SEC

Dynamic term space & idf calculation

D1 D2 Dn

S1 S2 S3

S21 S22

S1 S2

S11 S12 S13

S1 S2

S21 S22

F FF

F FFF F F

F F F

F F F F

F F F F F F F

F F F

...TS1

TS2

TS3

TS4

TS5
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Retrieval

Topic

No. 265
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Retrieval

Result Computation
Metadata similarity
Content similarity
Combined to calculate RSV
rsv = contSim * ci + metaSim * (1-ci)

User-defined Granularity
simnew = simold * gf + simnew * (1–gf)

Result element: (docID,pre,post,simMeta,simCont)

Result filtering (Focused task)
exploit preorder and postorder
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Retrieval

Selection and Browsing
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Retrieval

Selection and Browsing
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First Results

Used collection v1.4 (12107 docs)
missing 4712 docs from v1.8 (16819 docs)

XML transformation (XSLT)
~ 0,42 % errors (51 docs) manually fixed

Topic transformation
exchange element/path names

e.g., /article /DOC
map conditions for metadata

e.g., about(.//atl,”information retrieval”)
meta(/DOC,title like ‘%information retrieval%’)

Difficulties:
Some topics (215, 231, 241) contain “and”, “in”, “for”, “+”, ...
Path mapping:

/article     /DOC
/article/bdy /DOC
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First Results

CO.Thorough
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COS.Thorough

First Results
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First Results

SSCAS 
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First Progress

SSCAS 
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First Progress

SSCAS 
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Conclusion

Independent system architecture
Dynamic aspects

Term frequency propagation
Term space
idf calculation

Initial experiments
Only 3 runs (CO.Thorough, COS.Thorough, SSCAS)
Not too bad results (SSCAS)

Further work
Adapt INEX corpus 1.8
Improve metadata typing and matching
Include multi-term index (e.g., information retrieval)
Complete Evaluation
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