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Scenario: Proteomics Portal

Cross source queries 
that integrate text, 
relational and semi-
structured data

Map the proteins seen in a experiments 
to the  scientific literature

Portal developers must 
hand-code customized 
integrated search

We want to offer search management tools
that can take advantage of structure
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Summaries for XML

Structural summaries are data structures that 
group together elements that cannot be 
distinguished w.r.t. some tree pattern (XPath
query)
Summaries locate specific fragments of XML 
(nodes, paths and subtrees)
By accessing relevant data directly they help to 
avoid sequential scans of entire documents during 
structured query evaluation
But they can be used to describe XML instances 
by keeping a synopsis of their structural 
properties



4

February 17, 2005 Consens 7

Incoming Path Summaries
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Incoming Path Summaries
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XSummary Framework

A framework for describing XML structural 
summaries using XPath

Captures many proposals in the literature: region 
inclusion graphs (RIGs) [CM94], representative objects 
(ROs)[NUWC97], dataguides [GW97], reversed 
dataguides [LS00], 1-index, 2-index and T-index 
[MS99], ToXin [RM01], A(k)-index [KSBG02], F&B-
Index and F+B-Index [KBNK02], HOPI [STW04], etc.
Provides a uniform approach for defining new classes of 
summaries

Summaries are graphs whose nodes are identified 
by a summary identifier (SID)
SIDs are like tags, but they are much more
descriptive of the structure around them
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Incoming-Outgoing Summaries
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Incoming-Outgoing Summaries
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Outgoing Summaries
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2-incoming Summaries
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D(k) Summaries
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Summaries: plenty to choose

topic

title

bookarticle

yearauthor

name

articles

topic

bib
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Summaries vs. Schemas

DTDs and XML Schemas are used for validating
instances
Both are schemas in the database sense, and thus 
describe classes of documents and constrain
their structure and contents
However, they provide only a limited description 
of the instances that satisfy them and have no 
mechanism to locate specific instance fragments.
In contrast, summaries are constructed for a 
particular instance and consequently provide a 
tighter description of the data.
Summaries can be used in broader classes of 
applications, even when DTDs and XML Schemas 
are not present or very lax (semi-structured)
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RSS Feed (extract)
rss (1)

14913

version (2)
14911

channel (3)
14913

title (4)
3333

link (5)
3474

item (7)
189864

title (8)
184721

description (9)
185372

link (10)
184279

comments (14)
113998

pubDate (15)
161367

creator (16)
68186encoded (28)

16356

commentRSS*
(21,183)

58507

author (53)
39213

category (17)
123535

domain (52)
28651

isPermalink (19)
95459
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RDF Feed (extract)
rdf (1)

3322

channel (2)
3325

title (4)
3333

link (5)
3474

item (18)
54297

title (20)
57635

description (22)
50146

link (21)
54259

about (19)
53215

subject (23)
45696

creator (24)
54927

encoded (28)
16356

date (25)
48129

topics (139)
2863

resource (142)
12311

li (141)
12311

description (6)
3326

items (14)
3280

Bag (140)
2863

resource (17)
52957

li (16)
52957



10

February 17, 2005 Consens 19

Atom Feed (extract)
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The TReX Search Engine

Java-based system developed within Eclipse
Builds on top of open source components for 
storage (BerkeleyDB JE), tokenization (Lucene)
Extends standard XML parsing API (Stax) to 
incorporate tokenization and languages (TStax) 
Builds upon the use of summaries in ToXop for 
structured XML query optimization and 
evaluation [Barta, Consens, Mendelzon VLDB’05]

Participants: 
S. Ali, X. Gu, Y. Kanza, F. Rizzolo, R. Stasiu
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NEXI Queries from INEX 2005

Target queries are expressions combining 
structure and content conditions

//article [about(.//sec, code signing)]
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INEX Incoming Summary (extract)
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INEX Summaries (fragment/stats)
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NEXI to SID Translation

A key aspect of TReX is to translate NEXI 
expressions into (SID,keyword) pairs
Different summaries require different 
translations, hence different efficiency and 
effectiveness 
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Evaluation in TReX

TReX uses two methods for computing NEXI 
queries
Exhaustive Algorithm (EA): queries are computed in 
a one-pass merge of two types of indexes

Inverted file (can locate keyword positions in elements)
Summary-based structural indexes (can answer XPath
queries).

Threshold Algorithm (TA): the top-k answers to a 
query are computed from relevance-ordered posting 
lists (which are pre-computed using EA)
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Ranking in TReX

EA can use different scoring functions
The results presented here use the same 
variant of BM25 as TopX [Theobald, Schenkel, 
Weikum 2005], but with Tag replaced by SID
(changes according to the summary used, 
coincides for Label/Tag)
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A Glimpse of Experimental Results

Using the INEX 2005 collection and 
assessments

Compare efficiency
Compare effectiveness

Keep in mind that changing summaries can 
influence both! 
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Comparing EA/TA Efficiency
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Comparing EA/TA Efficiency (II)
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Comparing Summary Effectiveness
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Comparing Summary Effectiveness
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Conclusions

We need a better understanding of how 
structure impacts XML Retrieval
Our approach is to build search management 
tools (TReX) with built-in flexibility to 
exploit retrieval options
Key: achieve flexibility while retaining 
competitive performance

Flexible use of summaries are crucial to 
achieving TReX objectives

Thanks

Mariano P. Consens
University of Toronto


