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Problem: Querying Several Sources

Swiss Federal Institute of Technelogy Zurich

What is the impact of global warming
uery in Zurich?
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Jdobs in Climate Change  Earthworks PhD) Student Molntain/Alpine ...
Fhlt Student Mourtain/Alpine Soils and Glehal Warming, Zurich. A Phl position is open fo
an enthusiastic person interested in the response of high elevation ...

wrw earthworks-jobs cormiclimate/an?Us] himl - Bk - Cached - Bimilar paues

Qu e ry gl obal warmi ng zurili ch Impact of glebal dimming and brightening on global warming
Impact of glebal dimming and brightening on global warming. Martin Wild. Institute for
Atmospheric and Climate Science, ETH Zurich, Zurich, Switzerland ...
w2, orgdpub s/ orossref2007 /2006GLOZE031  shtml - 7k - Cached - Similar pages

swissinfo - swissinfo talks to Swiss scientist Konrad Steffen ...

Icerman keeps his coaol despite glebal warming ... set up the Swiss Camp in Greenland for
the Federal Institute of Technology in Zurich in 1990 (swissinfa) ...

wnw, Swissinfo. orglfengfesture/detaillceman_

keeps_his_cool_despite_glebal_warming. htm|?siteSect=1088&=... - 41k -

Cached - Similar pages

Graph IR
Search Engine

L[ aTa=Tag=1la) N E=TaTa| ahal Warmine Ao Cintioe Pricinc A oereach fo

Drawback: Query semantics are not premse'

e B st aooy . " AT T e s,
For decades, the research institute at Zurich Unwersny has
wentir, (el orgffeaturesarticle 2007 0211 3b23c06-e87 e-4114-8360- ae8a5b54d0be html - 41k -

Cached - Similar pages

Cecades of devastation ahead as global warming melts the Alps ...

teXt, teXt, teXt, teXt, Decades of devastation ahead as glebal warming melts the Alps ... Research by Davies - to
. . . . be outlined this week at the Zurich conference - has discovered ...
I|nkS I|nkS I|nkS |InkS observer guardian. co.ukfinternationalfstory/0 5303, 1001674 00 html - 48k -

“ ‘ Cached - Similar pages

. gopleandplanet.net = climate change = newsfile = ski resorts ...
Email Web DB " .

Ski resorts heading downhill owing to global warming ... for Economic Geography at the
University of Zurich, and Dr Bruno Abegyg, a travel journalist. ...
Server Server Server woiy peopleandplanet. net/doc. php?id=2083 - 40k - Cached - Similar pages

ETH- DIWIS - Atmosphare und Klima - [ Translate this page |

Urreweelt, Urweltnaturwissenschaften, Studiom, ETH Zirich, Environment, Erwironmental
Sciences, Graduate Study Courses, ETH ZurichUrrweltnaturwissenschaften, ...

winnr 2y ethz chiresearchid - 23k - Cached - Similar pages

Data
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Solution 2: Use an Informatlon
Integration System

Temperature, CO2, and Sunspots //Temperatures/* [city =

2 “zurich”] Query

R -

/ 1" S S Information

Drawback: Too much effort to provide

schema mappings!

1860 1880 1900 1920 1840 1960 1980 2000
Yaar

missing missing ]

schema schema
schema schema

mapping mapping

mapping mapping
Sources

Email
Server Server Server

=1, L P L 1 1
1000 1200 1400 1600 1800 2000
Year
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Research Challenge:
Is There an Integration Solution in-between
These Two Extremes?

UM Top Panel Due To Issue Global Warming Feport - RADIO FREE ...
These scientists been warning about global warming, and its acceleration, for many years
For decades, the research institute at Zurich University has ...

wenewy. e, orgdfeaturesanticl e/ 2007 0241 3b23006-887 e-4 1f4-9860- ae8a5b54 d0be. bl - 47k -
Cached - Similar pages

Decades of devastation ahead as global warming melts the Alps ...

Decades of devastation ahead as global warming melts the Alps ... Research by Davies - to
be outlined this week at the Zurich conference - has discovered ...

observer guardian.co.ukfinternational/story/0 6903 1001674 00 htral - 48k -

Cached - Similar pages

ETH - DUWAS - Atmosphare und Klima - | Translate this page |

Umweelt, Umweeltnatunwissenschaften, Studium, ETH Ziirich, Environment, Environmental
Sciences, Graduate Study Courses, ETH ZurichUrnweltnaturwissenschaften, ..
wwaw.env.ethz.chiresearch/3 - 23k - Cached - Similar pages

peopleandplanetnet = climate change = newsfile = ski resorts ...

Ski resorts heading downhill owing to global warming ... for Economic Geography at the
University of Zurich, and Dr Bruno Abegg, a travel joumnalist. ...

weney. peopleandplanet. netédoc. php?id=2083 - 40k - Cached - Similar pages
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Outline

= |Tralls
= Experiments

= Conclusions and Future Work
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Incrementally

= Step 1: Provide a search service over 2!l the data
Use a general graph data model (see VLDB 2006)

= Step 2: Add integration semantics via hints ( ) on top
of the graph

= Step 3: If more semantics needed, go back to step 2

= |mpact:
Smooth transition between and
Semantics added incrementally improve

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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iTrails: Defining Trails

= Basic Form of a Trail

Queries: NEXI-like keyword and
path expressions

AL

Attribute projections

* Intuition:
When | query for Q, [.C,], you should also query for Qg [.C{]

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch



Trail Examples Global Warmlng Zurich [

DB

= Trail for Implicit Meaning: "
“When | query for global
\ warming, you should also

query for Temperature data
Temperatures | above 10 degrees”

global warming zurich

date Clty reglon celsius global warming —
T T |

= Trail for an Entity: “When |
25 Sep| 2 query for zuxch, you

56-Sep | Z 7H should also query for
-“ references of zurich as a

//Temperatures/* [celsius > 10]]
oy
I H“HNVH
m\“\m
region”

{zurich - //*[region = *“ZH"] }

s Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Trail Exampl ‘ e ' marks

I ; § |/

Web
Server

train home

ZVV Reiseplaner

Timetable Switzerland

e = Trail for a Bookmark: “When |

@ZVVI\Eirhli:g-_-[--;[-:”[, query for train home, yOU ShOUId
| also query for the TrainCompany’s

+ door to door within canton Zurich (ZH) We bSite With or j_ g’ j_ n at E T H Un j_

From:
To:
Yiall):
Ciate:
Tirme:

Station/Stop | » eth uni f f '

StationiStop seilbahn rigiblick and destination at Sellbahn
StationsStop . . . b2 )

5a, 15.08.07 [{}][ Catengar | R1 gl blick

19:04 @ peparture O Arrival

[ Search connection || Mew query || Mare |

train home -

//trainCompany.com//* [origin=“ETH Uni”
\ and dest =“Seilbahn Rigiblick”]

Detailled view
Station/Stop [Date Time Platform Products Comments
Zirich, ETH/Universititsspital ESEEN 15.09.07  dep 19:09 Trm & Trrm Direction:
Zirich, Seilbahn Rigiblick EW KN arr 19:08 Bl [m 3 Zirich, Hirzenhach

Duration: 0:03; runs Sa
Hint: DeparurefArrival replaced by an eguivalent station

I Tarif level 9 Zones ;1 0 Short distance
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Trail Examples Thesaurl chtlonarles
Language-agnostic Search Laptop  Email

Server

= Trail for Thesauri: “When |
car » auto query for car, you should
also query for auto”

[car — auto]

= Trails for Dictionary:
car <«———pcarro “When | query for car, you

should also query for carro
and vice-versa”

car — Carro
CcCarro — car
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Employee

S =

R
L 2|7 D

w4

Trail Examples: Schema Equivalences [}

DB
Server

= Trail for schema match on
names: “When | query for
Employee.empName, You should

empld | empName

salary also query for person.name”

Person

//Employee//*.tuple.empName —
//Person//*.tuple.name

SSN | name

age

|

income

September 26, 2007

= Trail for schema match on
salaries: “When | query for
Employee.salary, YOU should
also query for person.income”

//Employee//*.tuple.salary —
//Person//*.tuple.income

|

Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch




Rk \ \ !
ETH b N / \ :
A ,\\\ // ray A\ y | Wa \ \/ ~ ‘
e, e v L] \/ 1 ¢ \VA R A \ L1 |
= v E o Ny ‘ « r V 1\ VINV/N\ "t o |
. .= e W
~ - bt

Eidgendssische Technische Hochschule Zirich
Swiss Federal Institute of Technelogy Zurich

Outline

How are Trails Created?

u
/ Uncertainty and Trails
= |Trails

Rewriting Queries with Trails
= Experiments Recursive Matches

= Conclusion and Future Work
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How are Trails Created?

= QGiven by the user
Explicitly
Via Relevance Feedback

= (Semi-)Automatically
Information extraction techniques
Automatic schema matching
Ontologies and thesauri (e.g., wordnet)
User communities (e.g., trails on gene data, bookmarks)

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Uncertainty and Trails

= Probabilistic Trails:
model uncertain trails
probabilities used to rank trails

Q_[.C]— Qn[.Cql. 0O<p<1

Example: car — auto
p=0.8

September 26, 2007
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Certainty and Trails

= Scored Trails:
give higher value to certain trails

scoring factors used to boost scores of query results obtained
by the trail

QL[CL] Qg [.Cpgl, sf > 1

Examples:

- T{:weather — //Temperatures/*
p=0.9,sf=2

- Tyl yesterday — //*[date = today() - 1]
p=1,sf=3

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Personal DataSpace Management System

Rewriting Queries with Trails

/ﬂ\ (3) Merging

weather

N
Query /

/U\
yesterday

//*[date = today () — 1]

Trail  Tyfvesterday|-[//* 1date = today() - 1]

(1) Matching (2) Transformation

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Replacing Trails

= Trails that use replace instead of union
semantics

/ﬂ\ (3) Merging

weather //*[date = today () - 1]

Query /ﬂ

weather | yesterday

Ts
matches

Trail T2: —»» | //*[date = today() - 1]

(1) Matching (2) Transformation

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Problem: Recursive Matches (1/2)

N
/ \ New query

eather LJ :
W >~ /+ldate = today() - 1] still matches T2,_
so T, could be applied
T again
matches

N
/ \
weather

U
_ / " ~//*[date = today() - 1]
T,:| yesterday|- U
{zesterdsy] U

//*[date = today () - 1] //*[date = today () — 1]

U
!0~/ /%[date = today() - 1]

/ ~\~//*[olalte = today () — 1]
To

terd . .
matches Infinite recursion

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Problem: Recursive Matches (2/2)

weather U T3 matches Trails may be

7 ... .
yesterday kg mutually recursive
N

weather Lj

T40 matches

T5i|//*.tuple.date |- U

//*.tuple.modified yesterday// 7l TeTe et s =To Rt woYe FoR YA iGN
//*[date = today () - 1]

To:[//* tuple modified]- ~<
//* tuple date
weather/U We again match T,
yesterda;U\ and enter an infinite loop

//*[date = today () - 1] LJ i/l et SmsmiEee a5 i
//*[modified = today () - 1]

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Solution: Multlple Match Colorlng

Algorlthm N T3, T, match
First /’ T U e
Level

/
/ / \ yesterday

weather //Temperatures/*

Second
weather yesterday Level

/ \U
matches matches U / \U
weather/ \ yesterday \U\

//Temperatures/* //*[date = today () - 1]

//*[received = today () - 1]

* ey — _
1}2 weather - //Temperatures/* //* [modified today () 1]

T22 yesterday — //*[date = today () - 1]
T3Z //*.tuple.date - //*.tuple.modified
T4Z //*.tuple.date - //*.tuple.received

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Multiple Match Coloring
Analysis

* Problem: MMCA is exponential in number of levels

= Solution: Trail Pruning
Prune by number of levels
Prune by top-K trails matched in each level
Prune by both top-K trails and number of levels

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch




" IMeMex org
Eidgendssische Technische Hochschule Ziirich T e a R [ el . ‘ | e e B O g
- g - g s B
T i !

Swiss Federal Institute of Technology Zurich
MEIES TRERIR DEEAMES T IR IR RY SUES Personal DataSpace Management System

Outline

= Experiments

= Conclusion and Future Work
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iTrails Evaluation in iMeMeXx

= iMeMex Dataspace System: Open-source prototype
available at http://www.imemex.org

= Main Questions in Evaluation
Quality: Top-K Precision and Recall
Performance: Use of Materialization
Scalability: Query-rewrite Time vs. Number of Trails

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch




Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technelogy Zurich

iTrails Evaluation in iMeMeXx

= Scenario 1: Few High-quality Trails
Closer to information integration use cases

Obtained real datasets and indexed them
18 hand-crafted trails
14 hand-crafted queries

= Scenario 2: Many Low-quality Trails
Closer to search use cases
Generated up to 10,000 trails

September 26, 2007
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iTrails Evaluation in iMeMeXx: Scenario 1

= Configured iMeMex to act in three modes
Baseline: Graph / IR search engine
iITrails: Rewrite search queries with trails
Perfect Query: Semantics-aware query

= Data: shipped to central index

Desktop | Wiki4V | Enron | DBLP )
Net Data size 1,230 26,392 111 713 | 28,446
sizes in MB

Web Email DB
Server Server Server

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Quality: Top-K Precision and Recall

perfect que

m 1 Trails

Perfect Query always
has precision and recall

K = 20 | ™ baseline

Scenario 1: § » equal to 1
few high-quality 3 \
trails =
(1 8 tra”S) T TR R 7 Search
Search Query is
Engine 2 34567 8 910 partially
misses Queries semantics-aware
— 1 e : .
relevant /
results R e
—= 0.6+ ]
ez 0.4 |
. Q13: to =
Q3: par 021 1 raimund.grube(
YeSterday 0 enron.com

1 2 314 5 6 7 8 9 10|11 1213 14
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Performance: Use of Materialization

Q. iTrails
Scenario 1: No. with | with
few high-quality Basic | Trail
trails Indexes | Mat.
(18 trails)

Trail merging adds
overhead to <
query execution

Trail Materialization
provides
iInteractive times
for all queries

response times in sec.

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Scalability: Query-rewrite Time vs.
Number of Trails Scenario 2:

many low-quality
trails

Top-5; Levels 2 ]

evels 2 - [ ]
Top-10 e j

| !: No pruning - oo . .
1t - P . l Query-rewrite time

can be controlled
with pruning

10

Rewrite time (sec.) Log scale

0.01

100 1000 10000
Number of Trails (Log scale)
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Conclusion: Pay-as-you-go Information

Integ ration global warlning zurich
. . Wer | (}O:gtf:"b Dataspace
= Step 1: Provide a search service over sloqe’  System
the data f o
= Step 2: Add integration semantics via

= Step 3: If more semantics needed, go back to step 2

= Our Contributions
. generic method to model semantic relationships
(e.g. implicit meaning, bookmarks, dictionaries, thesauri,
attribute matches, ...)
We propose a and for Pay-as-you-
go Information Integration
Smooth transition between and

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch
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Future Work

= Trail Creation
Use collections (ontologies, thesauri, wikipedia)
Work on automatic mining of trails from the dataspace

= Qther types of trails
Associations

Lineage

September 26, 2007

Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch



|Mel\/lex org
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Questions?
Thanks in advance for your feedback! ©

marcos.vazsalles@inf.ethz.ch
http://www.imemex.org
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Backup Slides
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Network
Server

Email
Server

= Query: “What is the
impact of global
warming in Zurich?”

= Search for:

global warming zurich

IPCC44 pdf

1
( EarthSummit :I I

@ e O HLC — A E—— = Meaning of keyword
query

(st ) global warming
should lead to

query on
Temperatures

zurich should

lead to a query for
a city

WWebOfScience

Authors

&D

Row 2
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(©)  (d)
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Problem: PDsterda

s n = Query: “Retrieve all
PDF documents

added/modified

yesterday”

= Search for:

Email
Server

i IPCC42 pdf I

IPCCA44 pdf
)

(b) - pdf yesterday

= Meaning of keywords
pdf and yesterday

= Different sources,
different schemas:

U IPCC44.pdf

WWebOfScience

Laptop: modified
i—maturem.pdf I . .
Email: received

:
© @)

SunspotsVsCO2

DBMS: changed
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Personal DataSpace Management System

Related Work: Search vs. Data Integration
vs. Dataspaces

Low Pay-as-you-
go
Precision /| Precision/ Precise

Recall Recall

High

Schema- Schema- Schema-
never later first
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Personal Dataspaces therature

= Dittrich, Salles, Kossmann, Blunschi. iMeMex: Escapes from the
Personal Information Jungle (Demo Paper). VLDB, September
2005.

= Dittrich, Salles. iDM: A Unified and Versatile Data Model for
Personal Dataspace Management. VLDB, September 2006

= Dittrich. iMeMex: A Platform for Personal Dataspace
Management. SIGIR PIM, August 2006.

= Blunschi, Dittrich, Girard, Karakashian, Salles. A Dataspace
Odyssey: The iMeMex Personal Dataspace Management
System (Demo Paper). CIDR, January 2007.

= Dittrich, Blunschi, Farber, Girard, Karakashian, Salles. From
Personal Desktops to Personal Dataspaces: A Report on
Building the iMeMex Personal Dataspace Management System.
BTW 2007, March 2007

= Salles, Dittrich, Karakashian, Girard, Blunschi. iTrails: Pay-as-you-
go Information Integration in Dataspaces. VLDB, September
2007
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= Qur approach: get the data model closer to personal
information — not the other way around
= Supports:

Unstructured, semi-structured and structured data, e.g.,
files&folders, XML, relations

Clearly separation of logical and physical representation of data

Arbitrary directed graph structures, e.g., section references in
LaTeX documents, links in filesystems, etc

Lazily computed data, e.g., Active XML (Abiteboul et. al.)
Infinite data, e.g., media and data streams
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Data ModIOptions

O

. Extension:
Specific XLink/

® schema | ypiinter

View Extension:
mechanism |ActiveXML

Extension: Extension: |Extension:
Document Relational XML
streams streams streams

September 26, 2007 Marcos Vaz Salles / ETH Zurich / marcos.vazsalles@inf.ethz.ch



Eidgendssische Technische Hochschule Zirich
Swiss Federal Institute of Technelogy Zurich

ey
et

—
N/name
T|tuple
B X|content
Yigroup
set

sequence

S
ResourceView
iIDM

Personal
. Information
Physical

Level (DD

«irst
<fast s
<titls>Vice Presidenteftitles
<oustomnsr profile>

XML

Document /
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Application Layer

Architectural Perspective Lo (e lomemos -
Of iMeMex iMeMex PDSMS

Physical
<> Operators E
iQL P Algebra
Query  |«»Catalog |
— Processor «»| Data Store Result

Cache

Complex operators
(query algebra)

<> Operators E Data

iDM Cleaning
Indexes&Replicas access pouery e
. — N ndexes
(warehousing) e 1
Data Source [#¥ Operators
D t Query poonvertiers
dla source access Processor
mediation ata Source
( ) S

3 A 4

Data Source Layer
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