ETH

Eidgendssische Technische Hochschule Zdrich
Swiiss Federal instituke of Tﬂ:hnnrpmr Zurich

A Dataspace Odyssey: The iMeMex Personal
DataSpace Management System

Lukas Blunschi, Jens Dittrich, Olivier Girard,
Shant Karakashian, Marcos Salles

ETH Zurich, iMeMex.org

o~ L
Il-l.'”“q”h‘ _!_-__,..; e 1

e -.-—.'....,.‘l,.l- - -

h_-'-n-l. e 1‘". -

S




™ A { |

w/\ NS
Eldgendssische Technische Hochschule Zirich L AN N
Swiss Federal Institute of Technology Zurich

TG = N A = < & e o i
E'H i ; ral) \VifraSVaral s a
4 = I\/It= A ) | ‘ L
i L1V L 8
T i y 2 s 1 W | |
i oy - "/

.
M Y

What is a DataSpace Management System?

= Vision paper by Mike Franklin, Alon Halevy and David Maier
From Databases to Dataspaces: a New Abstraction for Information

Management.
SIGMOD Record, December 2005

= |dea: ALL data belonging to a particular person, task, or company gets
assigned to a logical dataspace, no upfront investments for schemas.

= Dataspace independent from formats, devices, locations, and systems
owning the data.

= What we need is a new kind of system able to manage dataspaces
across devices and formats.
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From Database Systems to DataSpace Systems

DataSpace management systems can be seen as a hybrid of
- a search engine,
- a databases management system,
- an information integration system,
- and a data sharing system.

= iMeMex is one of the first DataSpace Management Systems

= iMeMex is designed as a highly extensible framework
(Eclipse-like, OSGi service-oriented architecture)

= Current focus of iMeMex: personal dataspaces

= However, we are also targeting other applications including scientific
dataspaces.
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IMeMeXx Project: Integrated MeMeXx

Project started 2 years ago

Our goal: Build the first open source dataspace management system
All Java, service-oriented (OSGi, cmp. Eclipse project)

Plus platform specific extensions in C (currently for Windows and Mac)
iMeMex is an extensible framework for dataspace management
Supported by SNF (Swiss National Science Foundation)

Demo at VLDB ‘05, papers at VLDB ‘06 and SIGIR PIM ‘06

State of the system, milestones:
December ‘06: 0.42.0, RC1a developer version released/open source V

Beg of Feb ‘07: 0.43.0, RC1b developer version

End of Feb ‘07: 0.43.x, RC2 developer version + RC1 AJAX client
End of May ‘07: 0.44.x, RC3 developer version + RC2 AJAX client
End of July ‘07: 0.45.x, RC1 end-user version

January 8, 2007 Jens Dittrich, ETH Zurich & iMeMex.org, CIDR 2007


http://www.imemex.org
http://www.imemex.org

Eidgendssische Technische Hochschule Zirich
Swiss Federal Institute of Technology Zurich

Literature on PIM and Dataspaces

J. Dittrich, M. Salles, D. Kossmann, L. Blunschi
iMeMex: Escapes from the Personal Information Jungle (Demo Paper)
In VLDB 2005, September 2005.

M. Franklin, A. Halevy, D. Maier
From Databases to Dataspaces: A New Abstraction for Information Management
SIGMOD Record, 34(4):27-33, December 2005.

J. Dittrich
iMeMex: A Platform for Personal DataSpace Management
SIGIR PIM 2006, August 2006.

J. Dittrich, M. Salles
iDM: A Unified and Versatile Data Model for Personal Dataspace Management
VLDB 2006 (1S Track): September 2006.

L. Blunschi, J. Dittrich, O. Girad, S. Karakashian, M. Salles
A Dataspace Odyssey: The iMeMex Personal Dataspace Management System
CIDR 2007 (Biennial Conference on Innovative Data Systems Research), Jan. 2007

J. Dittrich, L. Blunschi, O. Girad, S. Karakashian, M. Salles, M. Farber

From Personal Desktops to Personal Dataspaces: A Report on Building the iMeMex
Personal Dataspace Management System

BTW 2007 (Biennial German Database Conference), March 2007
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iMeMex AJAX Interface  searchaquery box

anea iMeMex Daw (=]
<= = f;} % nttp:/ /localhost: 8050 /GWT Clisweffim| v (TCF :
Administration About Help /(

|Search&&uer'_.r:| « & Find 1Me =0

= ] inbox.misc2 email (1)

> o testData (2) inbox.misc2 email Mare Info
- fullname Inbox.misc2
> Jatom feed (3) unreadMessages 0
» rss feed (4) exists 1
ol 1

» ) IMEMEXTEST database (5)

deletedMessages 1]

class emailfolder

messages 12

newMessages 1]

uri imap:ishrekDd.inf.ethz.ch
subscribed 1

imap:/fshrek04.inf.ethz.ch
Explore Context: Conneclions

/

result panel

registered data sources

NOTE: we did not write any HTML/Javascript to generate
this AJAX application] Our AJAX application was
automatically generated from a Java program using GWT.

[ & = JENNS

5 resource views found.

Transferring data fram lacalhost...
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IMAP Mail Data Source

806 iMeMex Dataspace Navigator o
<:_',' :gﬂ "j"' # hitp:/ /localhost: 8050 /GWT Client.htm| v (|Gl
Administration About Help
-
Search&Query: | « & Find ; =
v ] inbox.misc2 email (1)
» 3 DDM Talk: Visual recognition: How Fwd: IASTED PCDN 2007 Innsbruck More Info
' : to all
» ] Conference on Mobile Information| trom Peter Arbenz
= 1 DDM Talk: Innovative Interaction f  recelved 03/01/07 09:01:54
1
+ ] Die Welt zwischen 0 und 1: Invite g:;;ﬂ :
» ] Die Welt zwischen 0 und 1: Invite sent 030806 11:12:11
. ; subject Fwd: IASTED PCDN 2007 Innsbruck
= 1 DDM Talk: Pictures of the Future: eI emalimessage
» 1 DDM Talk: Wednesday June 28, P| size 271527
v CFp fDr 1EEE EDMSW-&RE EDD? t:unlunt‘r‘ypn mump-artJMIRED: bnundary="---_=_NaxlFar’t_m1_ﬂ1CEE.1 EF.21TFB580"
- B , lastmodified D3/08/06 11:19:11
A CFP-COMSWARE2007 . pdf mimeType multipartmixed
» | DDM Talk: Thursday June 15, Profl mMessagelDd <20DB0S171319.11537. arbenz@inf.eihz.ch>
— uri imap:/fshrek04.inf.ethz.ch10
v ] Fwd: IASTED PCDN 2007 Innsbruc _ !
PDCN 2007 - Online CFP.odf imap:ishrekDd inf.ethz.chi10
- ) P Explore Context: Conneclions
# 1 25th anniversary: The events and
» ] DDM Talk: Wednesday June 21, P

1rss feed (4)
= J IMEMEXTEST database (5)

email messages

5 resource views found.
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File System Data Source
(s Xaka iMeMex Dataspace Navigator =
& @,—] /_;} % hup: / flocalhost: 8050/ GWTClient. html v (|G-
Administration About Help
Search&Query: | > " Find 7 oX OrC
» Jinbox.misc email (1) M
[+ ) testData (2) test.xml Hore o
readonly 0
* 2 SQL-Exports 0ID 6985
» 1 test.xml size 512
| class ¥mlelem
> Qxm hidden 0
» £ TexFileCollection lastmodified 04/02/06 19:59:26
) german.txt url file-//est.xmi
» & Semesterarbeit file://ftest.xmi
3 iMeMex. txt Explore Context: Connections Same Time Same Size
Jindexes_experiments.zip
o) test.txt
» ) texFiles
> | TestFolder
» 5 CIDR2007 Qi
> Llineage \
» ] atom feed (3)
> Jrss feed (4) " file system data
+ ) IMEMEXTEST database (5) a
e 3 IMNBOAY amail (6Y 1
w— A

6 resource views found.
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s Nala) iMeMex Dataspace Navigator

&= 5‘ ﬂ;‘: # http:/ localhost: 8050 /GWT Client. html v (IGF
Administration About Help

Search&Query: | « & Find I

!!!!! !_ L PR P — :.
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» ]inbox.misc2 email (1)
r o testData (2)
v ] atom feed (3)

I Schwarzenegger's Leg Surgery
1 Court: Execute Saddam Within 3
1 Islamic forces retreat in Somalia
1 Gas Pipeline Blast Kills 260 in Ni
1 Veil Slowly Lifting Over Castro M
_1Biden urges Bush to 'level” with
1 Thieves Rob Church During Chri
1 Reps spar over Quran usage - N
1 Visa USA sees disappointing fini
010l Falls As Warm Weather Qver
1 Azerbaijan will not buy Russian
1 Security flaw found in Microsoft’
1 Analysts are not optimistic abou
_1 Wikipedia Founder Plans Search
1 Garcia leads Eagles over Cowbao
1 Jets, Dolphins Scoreless at Halfti
JLakers' Christmas spirit gets sap
1 Fans Pay Tribute to the Late Ja

Schwarzenegger's Leg Surgery Successful - MyFox
Washington DC

olD 16513
Id tag:news.google.com, 2005 cluster=424b3atb
created

modified  2006-12-26T20:20:00+00:00
issued 2006-12-26T20:20:00+00:00

title Schwarzenegger's Leg Surgery Successful - MyFox Washington DG
atom entry class
uri hitp://shrek04.inf.ethz.ch/3|/my:feed/my:entry{1]

hitp:ffshrek04.inf.athz.ch/3| /my-feed/my-entry[1]

—— ATOM news messages

5 resource views found.
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Oracle Databa D our

ana iMeMex Dataspace Navigator
&= 5‘ f’} @ hitp:/ flocalhost: 8050 /GWT Client. htmI#HTMLPanel_394 v (IGF
Administration 'About Help
Search&Query: | « & Find
* _inbox.misc2 email (1) -
» testData (2) g:;' 53 e
» _Jatom feed (3) D 85
» rss feed (4) ZIPCODE 8000
v 1 IMEMEXTEST database (5) —m —
v 1 ADDRESSES table LASTMODIFIED 04/10/06 11:58:17
K: 2 STREET biu
Jpk: url Jdbe: /i ADDRESSES/pk: 55
Apk: 3 LOCATION blu
11 pki'55 e (IADDRESSES/pK: 55
JCUSTOMERS table
@ DRDERS table

Database data source:

eitherlwarehoused or mediated

—
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Keyword Searc

806 iMeMex Dataspace Navigator o
<:,,~ E “'3_{1 ’j‘: @ hitp:/ localhost: 8050 /GWT Client htmI#HTMLPana|_394 v (Gl

Administration 'About Help

Search&Query: |haleyy <| @ Find MeMe i

M. Franklin and A. Halevy and D. Maier. From Databases

testData (2 ) i More
> GtestData (2) to Dataspaces: A New Abstraction for Information D.r,.tl
» ] atom feed (3) e
feed (4 Management. 2005.
» rss fee
>0 IMEMEKT{ES)T database (5) file ICIDRZ007 /Marcos’ documents/papers/imemex.bib|bibtex|FHMOS
X.Dong and A. Halevy and J. Madhavan and E. Nemes.
Reference Reconciliation in Complex Information ‘Info

Spaces. 2005.

file ICIDRZ007/Marcos’ documents/papersiimemex. bib| bibtex]| DHMMNOS

Xin Dong and Alon Y. Halevy and Ema Nemes and

Stephan B. Sigundsson and Pedro Domingos. SEMEX: wore
Toward On-the-fly Personal Information Integration. nfo
2004.

file: (i CIDRZ007T/Marcos’ documenis/papersimemex.bib| biblex|DHN+04

X. Dong and A. Halevy. A Platform for Personal More
Infermation Management and Integration. 2005. nfo

file iICIDRZ007/Marcos’ documents/papers/imemex.bib|bibtex]|DHOS

| = A+« A Halevv and others. Crossina the Structure Chasm. More || L7
20 resource views found.
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Search&Query

ene

iMeMex Dataspace Mavigator

o e
« s ‘j}

Administration 'About Help

& hitp: //localhost: 8050 /GWT Client htm #HTMLPanel_394 v

Gl

Search&Query: |halevy

= ] inbox.misc2 email (1)

» testData (2)

» ] atom feed (3)

= jrss feed (4)

= ] IMEMEXTEST database (5)

4 ;5 Fine

M. Franklin and A. Halevy and D. Maier. From Databases
to Dataspaces: A New Abstraction for Information
/ Management. 2005.

file NICIDRZ007T/Marcos” documentsi/papersiimemex. bib| bibtex|FHMOS

X. Dong and A. Halevy and J. Madhavan and E. Nemes.
Reference Reconciliation in Complex Information
Spaces. 2005.

/r‘l e CIDRZ00T/Marcoes' documents/papers/imemex.bib| bibtex] DHMMNOS
/ Xin Dong and Alon Y. Halevy and Ema Nemes and

search&query granularity:
fine granular resource views
- not files or documents
Here:

entries from a BibTeX file

\.

Stephan B. Sigundsson and Pedro Domingos. SEMEX:
Toward On-the-fly Personal Information Integration.
2004.

file: (i CIDRZ007T/Marcos’ documenis/papersimemex.bib| biblex|DHN+04

N X. Dong and A. Halevy. A Platform for Personal
Infermation Management and Integration. 2005.

file iICIDRZ007/Marcos’ documents/papers/imemex.bib|bibtex]|DHOS

—

A. Halevv and others. Crossina the Structure Chasm.
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| |
|
Search&Query Granularity: Resource Views
a8ana iMeMex Dataspace Mavigator =
<:_',' :gﬂ "j‘_" & hitp: //localhost: 8050 /GWT Client htm #HTMLPanel_394 v (|Gl
Administration |About Help
-
Search&Query: |halevy < 5 Find eMex |
~ | inbox.misc2 email (1) i .
M. Franklin and A. Halevy and D. Maier. From Databases
» testData (2) . e e - More
tom feed (3 to Dataspaces: A New Abstraction for Information nfo
> Jatom feed (3) Management. 2005.
= ]rss feed {4) oD 577
» ) IMEMEXTEST database (5) id FHM05
pages 27--33
year 2005
title From Databases to Dataspaces: A New Abstraction for Information
Management
class  bibtex_entry_article
FHMOS5bibtex_entry_articleM. Franklin and A. Halevy and D. MaierFrom
. Databases lo Dataspaces: A New Abstraction for Information
/| Managementz7--335IGMOD Record577
author M. Franklin and A. Halevy and D. Maier
volume 34
uri fileZ/CIDR200TMarcos’ documents/papers/imemex.bib|bibtex| FHMOS
joumnal SIGMOD Record
number4
file:///CIDRZ007/Marcos’ documentsipapersiimemex bib|bibtex|FHMOS
X.Dong and A. Halevy and J. Madhavan and E. Nemes.
_ _ . . . . VIO
. Reference Reconciliation in Complex Information nfo
expanded view of a result Spaces. 2005.
file:///CIDRZ007/Marcos” documents/papersimemenx, bib|bibtex| DHMNOS
r
€ 3 <« +| Xin Dong and Alon Y. Halevy and Ema Nemes and v

20 resource views found.
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Navigate Insid

iles

ene iMeMex Dataspace Mavigator o
<:3 ’ @J ﬁ} 4 hup:/ flocalhost: 805 0/ GWTClient. heml v | (|G-
Administration About Help
-

Search&Query: | + & Find 11\ A G

* ] Texries -

» [ TestFolder LaTeX More Info

v (3 CIDR2007 oD 313

v (5Marcos' documents clsss taxtand
ud  file:fICIDR2007 /Marcos’ documents/papers/\VLDB 2005 demo.tex|texDoc

v o papers

e NCIDR2007 Marcos’ documents/papersVLDB 2005 demao.tex|lexDoc

v £VLDB 2005 demo.tex
v ) LaTeX
] ‘documentclass {vl
» Jabstract
*» Introduction
» JRelated Work
= ]iMeMex: As We May
» ] Description of the D

* 1 Conclusions

L

£VLDB 2006.tex
) CIDR 2007 .tex
Limemex.bib

L

>

» o teaching

|

-

Transferring data from localhost...

Explore Context: Conneclions

\

structure found inside a LaTeX file

6 resource views found.
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Structural Sea

(NEXI-like

ana iMeMex Daraspace Navigator
- - !1'_4 1 A s : . . »
L= [ gt http: / flocalhost: 8050/ GWT Client.hitml| v (|Gl

Administration About Help

Search&Query: [//sigmod*//exper*®

«| & Find

(4)
IMEMEXTEST database (5)

structural queries beyond tcsh,
similar to NEXI
(Narrowed Extended XPath I)

Transferring data fram lacalhost...
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Experiment~1: Response Time on File I/O

file iitexFiles/sigmod 2006/experiments. tex|texDoc( 4
Explore Context: Conneclions

Experiment-2: Query Processing
file:fiexFiles/sigmod 2006/experiments. tex|texDoc0.5
Explore Context: Conneclions

experiments.tex

file:iMexFileCollection/sigmod2006/expariments.lex
Explore Context: Conneclions

Experiment~1: Response Time on File I/O

fila:iiiTexFlleCollection/sigmod2006/expariments. tex|texDoc0 .4
Explore Context: Conneclions

Experiment~2: Query Processing

file /i TexFileColection/sigmod 2006/experimants. 1ex|texDoc0.5

Explore Context: Conneclions

-k B .

" 6 resource views found.
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Search History

eoe iMeMex Dataspace Navigator o
<:3' @7] /j} 4 hp:/ flocalhost 8050/ GWTClient. html v (|G-
Administration About Help
Search&Query: ||//sigmod*//exper +| & Find 1vielviex o
. alevy ' -
» Jinbox.mlschwa | . . .
+ ) testDatd//sigmod*//exper* . pnt~1: Response Time on File I/O More Info
= ] atom fe seme[s*!*[imemex] i fsigmod2006/experiments.tex|texDocl.4
» Jrss feed (4) Explore Context: Connections
= JIMEMEXTEST dathbase (5)
Experiment~2: Query Processing More Info
fle://ftexFlles/sigmod2006/experiments.lex|texDoc0.5
Explore Context: Connections
experiments.tex More Info
. file:/TexFileCollection/sigmod2006/fexperiments.tex
SearCh h|StOW Explore Conneclions Same Content  Same Same
Context: Type Time Size
Experiment~1: Response Time on File /O More Info
file./iMexFileCollection/sigmod2006/experiments.tex|texDoc0.4
Explore Context: Connections
€ 5 <« »| Experiment~2: Query Processing More Info || 7
6 resource views found.
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Keyword Prefirch

ana iMeMex Daraspace Navigator
<= = f’j‘*« @ htp/ flocalhost: 8050/ GWT Client htm|#HTMLPane|_394 v (CF

Administration 'About Help

Search&Query: [schwa

+ ] inbox.misck email (1)
k= testData (2

1JRDERS table

prefix “schwa” will also return

| = Pee— )

Transferring data fram lacalhost...
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Schwarzenegger's Leg Surgery Successful - MyFox
Washington DC

hitp-/fshrek04. inf athz.ch/3| /myfeed/my:entry[1]

Schwarzenegger's Leg Surgery Successful - MyFox
Washington DC

file:iifxml/atom-example_xmil| /my:feed/my.entry[1]

results with “Schwarzenegger”

2 resource views found.
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Popups for Grph Navigatin

- g A

iMeMex Dataspace Mavigator

eceée

Administration Aboul Help

*’E & hitp://localhost: 8050 /GWT Client html#con3 11 v (|Gl

Search&Query: |ha|euy
o0 e A
) indexes_experimants.zip
2] testIxt
k[ texFiles
» | TestFolder
v | CIDR2007
¥ | Marcos' documents
¥ [ papers
v £ VLDB 200
» _]LaTeX
¥+ ] CIDR 2007 demo.tex
» £VLDB 2006.tex
» _] CIDR 2007.tex

k= Limemex.bib
* [teaching
* [Lineage
* ] atom feed (3)
¥ ] rss feed (4)
] Processing Inclusions with XSLT
] Putting RDF to Work
v _] IMEMEXTEST database (5)
» ] ADDRESSES table
_] CUSTOMERS table
_] ORDERS table

abstract

oo 322

class environment

urd file WCIDR2007 Marcos’ documentsipapersVLDE 2005 demo texitexDoct
e CIDRI007 Marcos” documenisipapersVLDE 2005 dema texjexDoc
Explere Context: Connections

Connections I

¥ L£VLDB 2005 demo.tex (2)
v jLaTex
] ‘documentclass {vid...
v ) Bbstract
_] Moedern computer work...

* ] Introduction

_] Related Work

) iMeMex: As We May Store
# ] Description of the Demo

# ] Conclusions

F-”””””””;I.Hrl

clnse]

L

Transferring data from lacalhost...

« & Find | \ o\

" IMeMex org

Maore Infio

»«» | popups allow navigation on subgraphs
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Upcoming Features

= Declarative Pay-as-you-go Information Integration Framework
= Data Sharing Framework using distributed iMeMex instances
= Cost-based optimization

= <your plugin here>

= Details:
see our web-site: http://www.imemex.org
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