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Searching Personal Collections

with Memex

Posited by Vannevar Bush in “As We May Think”
The Atlantic Monthly, July 1945

“A memex is a device in which an individual stores all his books,
records, and communications, and which is mechanized so that it
may be consulted with exceeding speed and flexibility”

Supports: Annotations, links between documents, and “trails” through
the documents

“yet if the user inserted 5000 pages of material a day it would take him
hundreds of years to fill the repository, so that he can be profligate
and enter material freely”



Sketch of Memex
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Desktop Search and Personal
Information Management

Desktop search is the name for the field of search tools which
search the contents of a user's own computer files, rather than
searching the Internet. These tools are designed to find information
on the user's PC, including web browser histories, e-mail archives,
text documents, sound files, images and video.

Desktop Search is a part of a more general field of Personal
Information Management (PIM).

Personal Information Management (PIM) refers to both the
practice and the study of the activities people perform in order to
acquire, organize, maintain, retrieve and use information items such
as documents (paper-based and digital), web pages and email
messages for everyday use to complete tasks (work-related or not)
and fulfill a person’s various roles (as parent, employee, friend,
member of community, etc.)

Source: Wikipedia



Desktop Search: Motivation

Why desktop search?

— Size of data on the desktop is big (50k —
500k items) and continously growing

— Moving towards Social Semantic Desktop
— Social — communication in a social network

— Semantic — metadata descriptions and
relations

Phase 1

————
= Social

Phase 2
Desktop/ Semantic Desktop

==
Semantic Desktop
Wiki |

_ Semantic P2P /7 Ontology
o driven
distributed
ial
Semantic Web E Sy S Socia

Social Networking

Ontology driven Social Networking



What is Desktop?

Documents (doc, pdf, ppt, xIs, html, txt, ...) sz =3 -
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Desktop Search — Current
Status

Documents on the desktop are not linked to each other
in a way comparable to the web

Simple full text search G 00 8[ e
S!)

— no personalization

— no context ( g

— no ranking possible or too poor JES,
Metadata enriched search makes use of

— associations to contexts and activities
— provenience of information Windows

— sophisticated classification hierarchies Search

Spotlight



Differences between Web Search
and Desktop Search

« Search on the desktop vs. Search on the
Web

— Re-finding vs. finding
— Integration across many applications and file formats
— Users prefer to navigate, not to search
— Many information types: ephemeral, working, archived
— Extra sources for ranking improvement:

+ File metadata

« Usage metadata

 Folder structure
— Privacy concerns




Outline

» Today we will talk about:
— Modern Desktop Search Engines _
— Research prototypes Shfs |
— Just-In-Time Retrieval :
— Context on a Desktop

 Using context to improve Desktop Search
« Context Detection

— PIM Evaluation




Modern Desktop Search Engines

« (@Google Desktop (from major web search engine vendor)
« Windows Search (from major OS provider)

« Copernicus (company specialized on DS engines)

« Beagle (open source DS for Linux)

* Yandex (Russian DS)

Some more:

Ask.com, Autonomy, Docco, diSearch Desktop, Easyfind, Filehawk,
Gaviri PocketSearch, GNOME Storage, imgSeek, ISYS Search
Software, Likasoft Archivarius 3000, Meta Tracker, Spotlight, Strigi,
Terrier Search Engine, Tropes Zoom, X1 Professional Client, etc.



Desktop Search Architecture

Stores file
information

Indexer

Crawls files
qnd extrqcts
information

Documents, HTML,
images, audio

Index
’

Look in
index

Get list
of matches

Search
form
Send

Search
engine

search query

Return formatted
results

Search
results
display

Search Engines Tackle the Desktop,
Bernard Cole, Computer 2005.



1. Usability
Copemic
Archivarius
Google
MSN

Ak Jegves

3. Accuracy

Copemic
M3N

dtSearch

5. Security

‘Yahoo!

Ask Jegves

Googe

Desktop Search Engines in 2005
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Benchmark Study of Desktop Search Tools, Tom Noda and
Shawn Helwig, Technical Report 2005,
http://www.uwebi.org/reports/desktop_search.pdf.



Sample Criteria for DS Comparison

Search Format

Plain text

HTML pages stored locally
Microsoft Word (.doc)

Microsoft Excel (.xIs)

Microsoft PowerPoint (.ppt)

Rich Text Format (.rtf)

Portable Document Format (.pdf)
Microsoft Outlook email
Microsoft Outlook Express email
Microsoft address books

AOL Instant Messenger
Standard email folder support
Standard news folder support
Browser web history

Browser secure web history
Browser bookmarks

Browser address books

Platform(s)
Windows Vista
Windows XP
Mac OS X

Linux
Mozilla/Firefox
Internet Explorer
Opera

Safari

Languages

Feature

Specifying index location
Incremental indexing

Legacy index by scanning
Engine download size

Install size

Combined local/remote search
Non-anonymous connections
Excluding files

Indexing progress indicator
Recoverable index

File type filtering

Deskbar

Support for compressed files
Support for legacy file formats
Ignoring networked drives
Click to suspend

Click to exit

Opt-in Feature
Default search engine
Web integration
Insecure search
Registration
Engineering feedback

Software updates



Google Desktop Searc

File Edit View Go Bookmarks Tools Help
Q’ﬂ - e v @ @ ';] htn::ffuw\"i\'.google.comfsearﬁ?hl:en&q=Juan+Luis+Guerraame=GoogIe+Seard1

Ll Packetnews.com -T... | | IRCSpy.com:TheM... | | Tribal Fusion: The S... | | CasaleMedia | | FastClick | | Google AdSense -R... | | Washington Mutual -... Welcome To E-ZPass

Web |mages Groups Mews Froogle Desktop more »

GO ()Sle Juan Luis Guerra ”;7:;:':::‘;3“'*

)]

Web

Tip: Search for English results only. You can specify your search language in Preferences

23 results stored on your computer - Hide - About

/7™ juan luis guerra - mal de.. - - Oct 12
NOVO - Juan Luis Guerra - -- Oct 8

Guavaberry.net - Juan Luis Guerra y 440 - [ Translate this page ]
Es tiempo de giras, tiempo de Juan Luis Guerra y 440.
www._guavaberry.net/ - 2k - Cached - Similar pages

Juan Luis Guerra v 440 Letras - [ Translate this page ]

Juan Luis Guerra y 440: Letras. jBienvenidos! Aqui estan las letras de las canciones de
Juan Luis Guerra y 440, con enlaces a ...

home.earthlink.net/~rrurenafjlg/ - 8k - Cached - Similar pages

Juan Luis Guerra v 440

Juan Luis Guerra y 440. ... Juan Luis Guerra came to the US from the Dominican Republic
and studied at Berklee to realize his dream of being a jazz musician. ...
www.warr.org/guerra_html - 11k - Cached - Similar pages

HOT SALSA - Juan Luis Guerra - [ Translzate this page ]

Juan Luis Guerra, el rey del merengue : presentacion en HOT SALSA, la guia de la salsa y
de la musica latina. ...

www.chez_com/abri/e/guerra_htm - 11k - Cached - Similar pages

Ficheros midi vy mp3 gratis de Juan Luis Guerra y 4 40 - [ Translate this page ]
Canciones y Buscador de musica en fordmate midi y mp3. Juan Luis Guerra y 4. 40. Midilab
laboratorio de mp3 y midi gratis. Juan Luis Guerra. ...
www.toramusica.com/midilab/juanluisguerra/ - 11k - Cached - Similar pages

Done

Results 1 - 10 of about 440,000 for Juan Luis Guerra. (0.16 seconds)

Sponsored Links

Juan Luis Guerra - Amazon
Low prices on new & used music.
Qualified orders over $25 ship free
Amazon.com/music

Locate Luis Guerra

Current address and phone
available. Instant results.
www.usa-people-search.com

Juan Luis Guerra CDs

Product Pics, Descriptions & Specs.
Find Merchants with the Best Price!
www._pricegrabber.com

Juan Luis Guerra

Buy his "Para Ti" cd

Mow at 10% off. associate
WWW_amazon.com

Download Juan Luis Guerra
Unlimited access to 600,000+ songs!
Instant access w/ free trial. Aff.
real.com

Juan Luis Guerra
Huge selection, great deals on
everything. -aff
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Windows Desktop Search
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Copernicus Desktop Searc
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Beagle Desktop Search

Deskiop Searchi venice

Search \iew Help

Find: |venice

= Images

: =X DSCF0573.JPG

L
: PG 25

944 (885.8

- DSCFO0582.|PG
|PG 2592x1944 (948.2 KE)

= Documents

1 result
England on the Eve of Coloniza...
2 pages
= Conversations 6 results
B Case Daily - September 29, 2006 Case Daily Sep 29
E Re: ltaly Until the 3rd Kewvin Kubasik Jun 23
E Re: ltaly Until the 3rd Sean Carlos Jun 23

4 DSCFO574.)PG
|PG 2592x1944 (B56.2 KE)

an 7]

DSCF0573.JPG
|PG 2582x1944 (885.8 KB)




Yandex Desktop Search

MepcoHane el nouck ARGEKCE — 3T0 NPOrPaMMa Ha BALLEM KOMNEKITERE, OCYLYECTENAKLL aA
NoMCK No Gainam v NHCEMaM C ¥4ETOM MOpfONOrMY PYCCKOrD AZEIKE.

LnTtatel

H3 HARMEHHBIX BOKYMEHTOR
MoELIWAKT HHEOPMATHEHOCTE
pezyNETATOR NOMCKE.

Ipynnupoeka
pe3ynbLTaToB No THAAM
MomMoraeT opHEHTHP OBATECA
B Bonbwom konuyecTee
HaRneHHE hanoe.

Bbl cHoMeTe HalTH

gawu nucska B Outlook,
Outlook Express, Thunderbird
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Research prototypes and Semantic
Desktops

« Beagle++ (extended open source DS)

« Semex (includes Malleable Schemas)

« Haystack and Magnet (Semantic Web approach)
 Stuff I've Seen (Phlat predecessor)

« Phlat (was used as a basis for Windows DS)

* PIA (semantic desktop solution from DB area)

Some more:
Gnowsis, CALO



Next 14 slides are adapted
from Wolfgang Nejdl and

Raluca Paiu

Beagle++

Why is it so hard to find what you need on your desktop —

“You still use Google even for files stored on your
computer?”

Current desktop search engines use only full text index
People tend to associate things to certain contexts

For desktop search we need to support contextual
information in addition to full text!

— Relationships between information items (citations)

— Relationships based on interactions (email
exchange, browsing history)

— Relationships between different types of items
(authorship, publication venues, email sender
information, recommendations)

— Other situational context

P.-A. Chirita, S. Costache, W.
Nejdl, and R. Paiu. Beagle++
: Semantically enhanced
searching and ranking on the
desktop. In ESWC 2006.

Semantically Rich
Recommendations in
Social Networks for
Sharing, Exchanging
and Ranking Semantic
Context, Stefania
Ghita, Wolfgang Nejdl,
and Raluca Paiu. In
ISWC 2005.

The Beagle++ Toolbox:
Towards an Extendable
Desktop Search Architecture,
Ingo Brunkhorst, Paul -
Alexandru Chirita, Stefania
Costache, Julien Gaugaz,
Ekaterini loannou, Tereza
lofciu, Enrico Minack,
Wolfgang Nejdl and Raluca
Paiu. Technical Report 2006.



Scenario 1: The Need for Context
Information

Alice and Bob are working together in the research group

Alice is currently writing a paper about searching and ranking on the
semantic desktop and wants to find some good papers on this topic, which
she remembers she stored on her desktop

Some time ago Bob sent her a very useful paper on this topic as an
attachment to an email, together with some useful comments about its
relevance to her new semantic desktop ideas

Will Alice find the paper from Bob when issuing a query on the
desktop, using the search terms “semantic desktop” ?



Context Information is necessary!

 Problems:
— (Mail) Documents sent as attachments lose all contextual
information as soon as they are stored on the PC

— (Web) When searching for a document we downloaded from the
CiteSeer repository, we would like to retrieve not only the
specific document, but all the referenced and referring papers
which we already downloaded as well

« Current desktop search approaches don’t make use of desktop
specific information, especially contextual information, like:

— Email context
— Web context
— Publication context



Representing Context by Semantic
Web Metadata

e Metadata for resources can

be created by appropriate VA
metadata generators — ST

metadata for: <>
— Emails Mail — »  Person

— Files « ST
1:N

— Web pages
— Publications

« Metadata have to be
application-independent!

- Store Metadata as RDF

— generated and used by
whatever application you
can think of

« Ontologies specify context ‘

‘ Attachment ‘




Beagle++ Layer Architecture

Beagle++ is our extension of the open

source Beagle search project, Beagle
enabling it to exploit context
information

Aggregated Ranking System

RDF metadata are generated based Contex Ranﬁngk, Renking from Recommendaions
. e el ankin
on Or].tOIOg'eS for SpelelC ConteXtS (SL?:E::SN Transferr%d Ranking from Web Pages, Articles, etc.
Between I
(ema|l, Webs etC') ] Aﬁgizzgfél‘c"’”?t Contexts Topic Based Clustering
Indexing and metadata generation on .

the fly - triggered by events upon . .
occurrence of file system changes R semantic Information -ayer
(inotify-enab/ed lintix kerne/) Activity Based and Resource Specific Metadata

Existing Desktop Infrastructure
_ File System: Structured Documents, Emails, Off-line Web
Beneﬂts: Pages, Files and File Hierarchies, etc.

Context allows us to better organize
and find information

Context gives us the possibility to
compute the value / importance of
resources



Beagle++ Architecture

| Inotify Beagl Best++
g Inatify . cagle Search Requests and Results e .
a, Control Process Search Interface

Indexing and Search

Requests g

5
qury‘ahlu Data Sources o ] =
Qfl}::}?ifle * (; ,3 ::;_ . Queries and | Metadata
5 T = Updates g 1
Filesystem Lucene Metadata p | Generation
ueryable Full-text Storage
— . g |
Email Index Module Queries and Metadata
r _ P > . .
Queryable Delegating the —_ " ~__ " Updates | Enrichment
Diata Extraction
o
& >
I:_P' h&ﬁbﬂs PDF
Information ExtractionFiliers Office Docs Filter
Content Filter ‘ PDF
Filter | ' - Filter
. Metadata BibTeX
Filter Filter ‘




Beagle++: Find more than
documents

Beagle Search (alpha)

= i = ind|
Search terms: |semantic desktop [zl [ Anywhere | P Flndijl

Ranking on Semantic Desktop From Bob <bob@I3s.de>
Received Today, 2:56 PM

Ranking: 4.58203
Folder: inbox (Local)

=

= Attachment: = wit = Show information

sauermann2003.pdf, in folder pdfs
Last modified Today, 2:42 PM

Th

Using Semantic Web T
Semantic Web technol

= (=]

... build a Semantic Desktop ... borders. The Semantic Vv

which ... By transferring
desktop computer, this ... call the Semantic Desktop. The

mo...

= Show information

search_and_ranking.pdf, in folder pdfs
Last modified 2 days ago, 3:39 PM

. on the desktop. How
. on the desktop

B F = Show =t information

on the Semantic Desktop .
desktop == i

=

Recommendations_in_Social_MNetworks_by_Sharing_and_Exchanging_Semantic_Context.pdf,
in folder pdfs

Last modified Today, 2:271 PM

Fa 14

Ranking: 3.57834

Ssemantically Rich R

user desktop a

Semantic
ch recomme

. and Exchang
semantically

howw semantically rich comp
semantically ricl

= = = Show information
The Social Semantic Desktop, in folder -
= Title: The s Semantic Desktop. In DERI ...
'1 J Author: 5. D er and M.Frank
CO"‘SIE Ranking: 3.39047
= = Cited boy: h_a 1 , in folder = Show T information

Best 5 results of 20 are shown. 42 Show Previous Results EP Show More Results




Beagle++: Display additional
context

Beagle Context

Activity Based Metadata for Semantic Desktop Search

Authors:

=
i
=

1. Searching and Ranking on the Semantic Desktop
2. semantically Rich Recomme ndations in Social Metworks for Sharing and Exchanging Semantic Context

more ..
=
=
Conference:
=
Year:
May, 2005

Cited papers:

1. 5. Decker and M. Frank. The Social Semantic Desktop. In DERI Technical Report 2004-05-02, 2004,

2. P. Dolog, M. Henze, W. Mejdl, and M. Sintek. Personalization in distributed elearning environments. In Proceeding
of the 13th World Wide Web Conference, 2004,

3. L. Sausrmann. Using Semantic Web Technolaegies to Build a Semantic Desktop. Master's thesis, TU Vienna, 2003,
more ..

Citing papers:

1.w. Mejdl and R. Paiu. | know | stored it somewhere - Contextual Infermation and Ranking on our Desktop.
2. P. Chirita, 5. Ghita, W. Mejdl, and R. Paiu. Searching and Ranking on the Semantic Desktop.

3. 5. Ghita, WwW. MNejdl, and R. Paiu. Semantically Rich Recommendations in Social Metworks for Sharing and
Exchanging Semantic Context.

more ..

Location:

Sander: BEob
Received: Today. 2:55 FM




Integrating Keyword and Metadata
Search

Text RDFS
keywords properties — Search text and

metadata on the

Search terms: RDF indexing /storedFrom/attachedTo/receivedFrom Baob. - Anywhere | ¥ p Find deSktOp
Matono_etal.pdf, in folder Deskto HP- 1
Receive-afrcm E‘): b =bob@I3s.de P - SearCh effICIently In a
Subject: Re:About indexing .
Folder: Email/Inbeox user_frlendly Way
Last modified July 2, 11:10 PM

Indexing et RDRFDF RDF RDF RDF -_ Simple query |anguage

— No complete schema
1 result S mmesrene el | knowledge necessary




Documents / RDF Fragments

* Metadata stored as RDF graphs, each document has a
corresponding RDF fragment

« Extended documents consisting of both full-text and metadata
properties

«  Query model supporis the operator selection, projection and union,
intersection and set difference

“Full
*  Support for approximate and ~Text.
imprecise metadata queries 2

«  Separation between metadata S— ~ —
statements is ensured by \ RDF Graph

positional indices Document




% Compose: (no subject)
File Edit Wiew [nsert Format  Options  Tools  Help
-

7 A g . B8 .

Send Contacts Spell Attach Security Save
Fram: 'Raluca PAIU =paivraluca@home.ro= - Home RO
T Reply-To: || paiuralucag@home.ro
M To: [ |
Subject |
(BogyText |5 [variable width BLJEEHORNREEEE

e < B%e

& Public




Peer-Sensitive ObjectRank [1]

Step 1: start with PageRank formula — random
surfer model
r=d-A-r+(1-d)-e

d = dampening factor
A = adjacency matrix
e = vector for the random jump

Step 2: distinguish between different kinds of
objects
ObjectRank variant of PageRank



Peer-Sensitive ObjectRank [2]
es T N e

Author Publication Conference

0.23
0.23 0.7
_____ 01 _ _,l
B { VLDB
h 0.4
lrll Y.Ma . .

0.5 |02 YingMa — — — 02 02 — — — —
! Kleinberg — — — — — 02 02 — —
jB;ﬂ-f?ﬂ-f-ﬂ- 025 — — — 5y — 0.2 o1
Balmin ? o5 _—  —  _ U= Z 091
= — 0.25 — — 23 — - 0.7 0.1
H — 0.25 — — — — — — 0.1
B — — 05 — 23 — — — —
WWww — — - 01 01 01 01 — —
VLDB — — — — — — — 01 —




Peer-Sensitive ObjectRank [3]

Step 3: Take provenance information into account
- Peer-Sensitive ObjectRank

Represent different trust in peers by corresponding
modifications in the e vector

Keep track of the provenance of each resource

. 1,if r, isin the initial set of P_
originates (r,,P)) = .
0, otherwise

trust (P, P, )€ [0,1], the trust value of peer P, for Pj

e, (P)= maX]]Y:O {trust(F, P;)-originates(r, P;)

Beagle++ Demo




Open Source Search Engines

A Comparison of Open Source Search
Engines, Christian Middleton and Ricardo

BU||d your OWﬂ Seal’Ch eng|ne' Baeza-Yates, Technical Report, 2007 .
Search Engine | Indexing Time | Index Size | Searching Time | Answer Quality
(h:m:s) (%) (ms) P@5

ht://Dig (7) 0:28:30 | (10) 104 | (6) 32 -

Indri (4)  0:15:45 | (9) 63 | (2) 19 (2) 0.2851
IXE (8) 0:31:10 (4) 30 (2) 19 (5) 0.1429
Lucene (10)  1:01:25 | (2) 26 | (4) 21 -

MG4.) (3) 0:12:00 (8) 60 (5) 22 (4) 0.2480
Swish-E (5)  0:19:45 | (5) 31 (8) 45 -
Swish++ (6) 0:22:15 (3) 29 | (10) 51 -
Terrier (9)  0:40:12 | (7) 52 | (9) 50 (3) 0.2800
XMLSearch (2) 0:10:35 (1) 22 | (1) 12 -

Zettalr (1) 0:04:44 | (6) 33 (6) 32 (1) 0.3240




Selecting an Appropriate Ranking
F u n Ct | O n On Ranking Techniques for Desktop Search,

Sara Cohen, Carmel Domshlak and Naama
Zwerdling, In ACM Transactions on

JLbestep Ssuch Information Systems 2008.
Query: |[Knowledge Search
L — T - ———
e o s s FoamoRe__ MBR(r S, o) | FeatvRe MRS 50)
L”A'E:ff:‘."?ibdojﬂm e §§§1i§§ %%g §§§§§§§ S\’ggx\?w\w”&f SVM 0.54 SVM 0.26
SR, B OHE EE BE SiEMIEEEE LexORD 0.53 LexORD 0.18
- e e Selective 0.5 Selective 0.17
< > USsERBEST 0.47 AccrssDATE 0.16
B UPDATEDATE 0.43 USERBEST 0.16
NaMme 0.43 UpDATEDATE 0.15
AccrssDATE 0.4 CREATEDATE 0.12
Lucene-based DS prOtOtype CREATEDATE 0.39 NaME 0.1
19 volunteers. SizE 0.39 PatH 0.1
| | 1 2 1 9 . CONTENT 0.38 SIZE 0.08
n tota querles NORMALIZEDSIZE 0.36 QuEeryLoc 0.07
188 queries had a single result, ParH 0.34 DirRank 0.06
. QuEerYLoG 0.34 CONTENT 0.06
91 6 querleS haS 2'50 results DrRANK 0.33 NORMALIZEDSIZE 0.06
115 queries had over 50 results. LEVEL 0.31 LeveL 0.03
Random 0.28 Random 0.02

def Z FEATURE,( f')

S —
ELECTIVE,( f) nz(FEATURE, )

FeATURE € {NAME, PATH,
CoNTENT, QUERYLOG}



Research prototypes and Semantic
Desktops (continues)

« Beagle++ (extended open source DS)

« Semex (includes Malleable Schemas)

« Haystack and Magnet (Semantic Web approach)
 Stuff I've Seen (Phlat predecessor)

« Phlat (was used as a basis for Windows DS)

* PIA (semantic desktop solution from DB area)

Some more:
Gnowsis, CALO



Personal Information
Management with Semex,
Yuhan Cai, Xin Luna Dong,

S e rT] eX Alon Halevy, Jing Michelle
Liu, and Jayant Madhavan.

In SIGMOD 2005
= . Aﬂached_____?. R
4l E Ty |

\gi,cipienf
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o
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OriginitatedFrom
BudgefO'F

AddressOf




Slide
from
Paul

Semex Features
Highly database oriented approach
— Resources connected through Reference Reconciliation
— On-the-fly integration with external sources MalleablesSchemas, Xin

Dong and Alon Halevy. In

ebDB 2005.

— Malleable Schemas W
Interesting visualization, though a bi omplex@forRI _—
everyday users uery Relaxation Using

Search
— Keyword search — IR

Malleable Schemas
Xuan Zhou, Julien
Gaugaz, Wolf-Tilo Balke,
Wolfgang NejdI

Proc. of the SIGMOD
Conference (2007)

— Domain restricted search (i.e., Organization) — Recent IR

— Association queries (i.e., triples) — DB

Less special things, but not very common:
— Basic PIM ontology used as a Domain Model
— All associations are stored in a database



Semex: Search

Slide
from
Paul
Chirita

Callect Data  User Info

3 Keyword: |_

e Search Semex

|| SEMEX

: 1 Applications

# File Browser
# ‘Web Browser

Person (4687)
Tmage {Z7438)
Message (15498)
Article {3921)
Presentation {144)
Conference (G67)
Journal {4307

PDI (490303
‘“Webpage (0}

L E R E N E B KX J

2398 Messages
2 Presentations
65 Articles

i

T 5

Kevwaord Search: SEMEX
Keyword Search: wOOGLE

- J Search results for semerz

A IJ[ Earliest Lineage ]

[ Latest Lineage ]

_ 4 &l Conferences (3)
) Conference; ITiveb [2004]
] Conference: Prac. of SIGMOD [2005]
| Conference: Prac, of CIDR [2005]

3 Conferences for publishing Semex papers

(1 Person: dan sudu
1 Person: ema nemes
) Person: yuhan cai
() Person: jayant madhavan
[ Persan: Sergey Melnik,
) Persan: steve aribble

{1 Person: Erhard Rshm

&[] Year

{2008

Time

-# 16:36:01, December 17, 2004
@ 19:01:12, December 24, 2005

105 Images in Semex papers

[ Persan: pedra m domingos
1 Persan: Jing Michelle Liu
| Persan: Luna (¥in) Dona
) Person: luna dong

;| Person: Henry Lewy

| Persan: michelle fiu

All Presentations (2)

[} Presentation: Semex: A Platform For Personal Information Management and T
() Presentation: SEMEX(T)
4 Al Articles (6S)
s |

[=h-_4 PublishedIn

i [=-/24 Conference: Proc, of SIGMOD
(=1 PublishedPaper

[ | Article: Adaptive query processing of top-k querie:

| Article: Carpus-based Schema Matching

| Article: Reference Reconciliation in Complex Infary

15 Persons working on Semex
(though they are not named Semex)

(] Article: Personal Information Management with - Sefex
() Article: Struckured value ranking in update-intensive relational databases
() SimilarTa

| FromFile

{1 MentionPersons

) Groups

=4 Article: v publication semes:_sigmoddemo

-4 FromFile

@ PO file:fhomes/gwsflunadong v publication/semex_sigmoddema, pdf

] MentionPersons

[+ ] Article: vy publication semes:_proposal

1 Semex semex_sigmodDemo semexdemao

: A Semantics For Model Management Operatars

: Semex semex_mstProposal proposal

() Article: Personal Infarmation Management with - Semex

(] Article: SEMEX: Toward On-the-fly Personal Information Integration

] Article: semex_iiweb submission base

(] Article: Semex alonProposal_2004 gunning




Semex: Linkage Vizualization

= SEMEX

Collect Data  User Info

Susan Dumais

Keyword: | susan

| 30

Slide
from
Paul
Chirita

7

SEMEX

Applications

- File Browser
-4 Web Browser

User: Do 1
know this
paper of Susan
Dumais?
Semex: Yes,
you once cited
it.

| got to know Susan
Dumais by citing her
paper

4

i

14 Search results For susan

(=4 All Persans (4)

6~ Person:

[&- ] Person
[6-] Person

-1 AutharOf Articles
-] MentionedIn
=] RecipientOfEmails
-] Groups

usan hughes
. T. Dumais

: Susan B, Davidson
: Susan Sickel

a 4 All Articles (19)

[H- ] Article:
[H-] Article:

EFficient Wigw Maintenance in XML Data Warehouses

A Data Transformation System For Biological Data Sources

A Search Technique for Clause Inkerconnectivity Graphs

& query language and optimization techniques for unstructured data
MyiCourse ke231 hwl

!F---;] Article: Skuff i've seen: A system For personal infarmation retrieval and re-use

J|| Earliest Lineage

Latest Lineage

|| PERSOM: 5. T. DUMAIS
=[] Name:

L@ susan dumais

# 5. T, Dumais

# Susan Dumais
# Susan T. Dumais

= Latest Lineage

The last time we
mentioned Susan

HORTEST Lineage: Person: luna dong<--{author)--Article: SEMEX: Toward On-the-fly Personal Infarmation Integration--{cites)-- = A

F\W.H

-] Article:
-] Article:
+- | Article

-] Article:

Lineage Gr

ricle: Stuff i've seen: A

Dumais is in an email

citations pim dumais03
1 Propaging XML constraints ko relations
+ Indexing by latent semantic analysis
: Reasoning about keys For XML
: Semex alonProposal_Z004 a

aph

35

ormation

WMreb Senvice Search Engine

ites

Indexing by latant semantic
analysiz

-

entionPersan




Slide

Semex: PIM Reference
Reconciliation: Challenges

& Article: a,=(“Distributed Query Processing”,*“169-180”, {p,,p,,P5}> €,)
a,=(“Distributed query processing™,*“169-180”, {p,,ps,Ps}> <;)

& Venue: c,=(*ACM Conference on Management of Data”, ¢“1978%,
“Austin, Texas”)
c,=(“ACM SIGMOD?”, “1978”, null)

% Person: p;=(“Robert S. Epstein”, null)
p,=(*Michael Stonebraker”, null)
p;=(“Eugene Wong”, null)
p.=(“Epstein, R.5.”, null)
p;=(“Stonebraker, M.”, null)
ps=(*Wong, E.”, null)

p,—(“Eugene Wong”, “eugene@berkeley.edu”)

ps=(null, “stonebraker@csail.mit.edu”)

Po=(“mike”, “stonebraker@csail.mit.edu”)



Haystack: Per-User Information
Environment Based on
Semistructured Data. David
ays aC Karger, in “Beyond the Desktop
Metaphor” edited by Victor

Kaptelinin and Mary
Czerwinski. 2007

ecee
..............
. e
[ ®e
o’ Ce,

" Email : ' Web pages
e \ R / -----------------
—

—
Flles & . ‘ ..... \ _Calendar
............ Contacts

®e .*
.......
ooooooooooooo

* Lots of separate info, Haystack stores in central repository.
« Easy to separate info from its form, easy to connect related info.
» Many people could share a single repository



Haystack

Collection (20 items):
Hari Balakrishnan x
Cha Change ;
[ ax| e o NN
From Title Date Recommended cateqorias
Sharing a property: = A
Creator Karger (36], RDF Type Y RE: bitmap figures in latex? REL [JHigh importance H ari
Message (40} [hari@csail, mit. edu] Tikios =
D Todo list Balakrishnan
B (A=) . a
Refine Collection 2 e Messages to this person
i Mo items in lisk Jaime Teevan Maite... [Highimportance
Body Content: 7 o lkems in fist -
Groups (2), Thanks (2), ... & Inbox E Messages from this person
Body Creator: [ To-do list #2 RE: bitmap figures in lakex?
Karger (23 - 3
Body RDF Type: =
HTTP Content (2}, Noke (2 ’ .
(2 2 # Karun Bakshi Google Scholars BELPM igh importance Google Scholars LS
Esatt(ez.) e [kbakshi@mit.edu] [ Inbox e — [——
o ' [ To-do list
Est (2], Mow (2) Person: Robert Krauthgamer é
0 Address Eool -
Add to Address Book a Google
2 Jaime Teevan SWIRL: Talks on Inforr
E-mail —— [teevani@csail, mitedu] &2 Annatate Stholal‘s
Sl Apphy bools ko
»~
[ Compose Talk Annauncement A Browse ko E Body
-1 Compose e-mail message Chat think someone sert out & blurb about A
*i_ Evwishi i g his...in ary case, if vou have not 3
. E;;s;:cgtigﬂ::sagmg IR % R55 feed "Slashdot: " [] The Worst Jobs in Scig| 71 Compose e-mail message ready, tr: e ¥
Import inbox from Outlaok Copy LRI cholar,google,cam, .it's pretty cool!
“ Inbaox Locate additional i
Synchronize mail infarmation 3
 Mail categaries (€] Recommend -
. Robert krl F Remind me to contact this party
2 ROl Person: Robert Krauthgamer Attachments
History ¥ [rabi@alny Mail Endpaint Specification: Robert Remind me ta prepare for this
Krauthgamer [robidalmaden.ibm. com] Rernind me ko read this E Recommended categories
List .
s Rename
Asvnchronous message: Fe: visit to H =7 send this tem £ O High impartance (0 items) =
— MIT end this item to someone ] Inbox (26 items) = M
List Use in pending tasks. .. - [ To-do list {0 items) = .,
L Collection: Inbox H o sh = =
Create a project workspace See previed W SLIMMArY




Magnet: Supporting
Navigation in
Semistructured Data
Environments. Vineet
Sinha and David R.
- Keyword Search Karger, in SIGMOD
—=Current 2005.

Common
Navigation Tools

(ollection (22 items); [ Cuisine: Greek

Querv Ingredients: Parsley | |X type Recipe| T Naviga tion Path
i
R I
Constraints = ;’]
Sirnilar Themns B X Reripe: Couscous And Bulgur Pilaf
Recipe: Dolmades With Yogurt-Mint Sauce
g:c?:;ln:ts (44) Rec?pe: Grape Leaves Stuffed With Dill-Scented Rice _l_ Naviga tion
) Recipe: Greek Mussel And Potato Stew
Isnh?;::lrilegn;?;?(ﬁ::lrg:Seasonin = (5965) Recipe: Greek Potatoss With Lemon Vinaigrette Resl.l I ts
i i Recipe: Greek Yogurt Bourekakia
Recipe: Greek-Style Pasta With Shrimp I
Refine Collection B X Recipe: Green Bean, Zucchini And Pokato Stew
Recipe: Grilled Lamb With Lima Bean Skordalia
5 = Body Content: Recipe: Herb-Marinated Squid I
Navigation Pane = i (ie) ceck 123, il t20), Oregana (10)

Recipe: Herbed Eggplant With Tomatoes, Onion And Garlic
Recipe: Lamb Burgers In Pita With Yogurt Sauce

Recipe: Lemon-Oregano Chicken I
Recipe: Lemony White Bean Skordilia with Grill-Toasted Pita

Recipe: Marinated Clives And Feta Cheese

, Pita (55, ...

Cooking Method:
Advance (53, Bake (3, Broil (&), Saute {3},
Slow-cook (23, ...

In Recipes

Changs view ¥ Change lavout ™™

Course: b .

Appetizers (8, Hors D'Oeuyres (5), Main Dish Reripe: Ouza-Marinated Greek Cheese Refine Collection:

{12, Side Dish (3} Recipe: Red Snapper With Potatoes, Tomatoes And Red 'Wine

Cuisine; g (e : Body Content Aot (6035 Add '-.aso- Al 64 Bak= (2291, Eienri 2285), Boil (2050},
Indian {23, Italian (2), Mediterranean (7) Recipe: Tomato Salad With Feta and Olives B Br o

Ingredient Is Kind OF: Recipe: Yeal With Yinegar Sauce I

Cereal (2), Dairy {113, Nuts (23, Gils (19), Recipe: Yegetable Moussaka

Wegetables (14), ...

Ingredients; 98), Mcrowave { -cook {243), Poad (40), Quid
Cheese (6], Herbs (5, Oil (19), Olives (19), Saule (655), ;u:au Slir-fry {57)

Yogurk (83, ...

Name:

i 5
Greek (5], Lemon {23, Marinated (3}, - Mot rariesn (12
Moussaka (23, Yogurt £33, ... =

ient I
Recipe Created: |1.1Egt5rreﬁji.s_?\t Lo
January £33, June (43, May {7), September (43 I ey

Season!
Fall {43, Spring {93, Summer (&), Winter (3)

Quey [ |

180), Baking Powder (399],
, Bread (385), Brut (391
Chee e (1250, Cherry {
e lﬁc, Cocoa (120), ...

), Bell (103)

I| Modify 5154 |

Change Constraint: I
Mot Cuisine Greek (5743, Mot Ingredients :
Parsley (607 Recipe Created: Apr
I July (480), June (517), M rcIn'S-S-S‘ 4 uSSu

o)

| History (=i € |I

Ingredients, In Recipes (64443, - Greek (32),
Refinement Options For Ingredients (957,
Starting Points {18}

Refinement:
Mone

Previous: I
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Stuff I've Seen (SIS

o)

| Fie WView Opfions... Hzlp
lr\nﬂ'lﬁ"ll __i D IFu::'_.' Match ;I -'
Documcnt & Datec | Rank | Author | Mail To |
) (764) VI (764) = = =
[w'Neb Pages (BB6) [ Today (2) I _‘ I _l l ._i
+ |w|Utiaok [Sbb) | |Yestercay |U)
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1] [EJ

S. Dumais, E. Cutrell,
J. Cadiz, G. Jancke,
R. Sarin, and D. C.
Robbins. Stuff i've
seen: a system for
personal information
retrieval and re-use. In
SIGIR'03



E. Cutrell, D. Robbins, S.

P h | at Dumais, and R. Sarin.
Fast, Flexible Filtering with

phlat. In CHI '06
http://research.microsoft.com/en-us/downloads/0cdb50f3-ccf6-4198-b874-4643791d4dc4

N
< kstphae mE %)
File Edt View Took Help (g— —
0 M 107 results E I Title Date \z Author To I
biks " Within the last year =
P o — & Pedal the Pinchot July 16ht 07.05.2005 10:050.. Cal Tjader willie Bobo
" _) Mail/Calendar es, deﬁnﬂe Iy SON:]E THING. | think this is twice in a row now that |'ve had dinner with wiithout
N v im. —Original Message—
) Parh: Mailbox
-T,i? Saved Queries O Tags "PersonalBike
:‘9 Date ©
% -~ %
O ey O
- Personal (i23) <@ . ,
= Gaming -9 | M Pedalthe Pinchot July 16ht 07.05.2005 9:48:20.. Cal Tjader willie Bobo
g o | -Bikes GEIRS IL the good partwould be that the route finding would be easy and they might provide foad—
ol = Images mga ed the event Should we reschedule? Bah. —Original Message—
< j 3 Maps M a Path Mailbox
E IC | + BookClubs ma Tags: "PersonalBike B
=) Beer =48
=T
E ﬁ i (e @ Show more results (57)
Cats -4 Mare than a year ago
Art -a
. L Moran State Park Spetember Ride 08.11.2004 9:47.50.. Hugh Masekela Wyillie Bobo
Mew Friends axl = Hugh Masekel
- | sure hope | can get my bike fixed sooner than thatl Gah. Yeah, I'm up for it if vou're not out of town.
/ Path 0 How soon will you figure that out. Maybe we should just signup. —0nginal Message—
FPath: § d's Archive 172004 Inbox
3 People O‘ Tags "PersonalBikes""Personal”
J Type ) ™MBye. 08.06.2004 4:42:27.. Jimmy Smith Willie Bobo
- larambk har haan rmoesblins camathine sl mthlins for aunar Aarbass Bl lbe fom te balom b LI

Figure 2. The Phlat interface with a query of a single keyword and two filters.
Phlat is written in Microsoft Visual C# and uses the Windows Desktop Search indexing and search engine



Personal Informatlon Appllcatlon

Application

(1

Channsis

EELECT ?a, 7b FROM <data/mose.... |

SELECT 7a, 7b, Tc, 7d FROM <datal...
SELECT 7b FROM =dalaimose.owl» ..
SELECT 7a, 7b FROM <dataimose.o..

[new] [“Remove | [ ean ]

Corfircls

PaperGraph.update(ch_1 ()

if PaperGraph.isSelected () then Pap..
if PaperGraph.isSelectedd then Auth...
if AuthorList isBelected(i) then Author...

|NwHRemm||Edn|

#bib_yiao05multiontology

#onz
#iao

A Mult-Ontology Approach far Persanal Information Management

2005

hwiao@es.uic.edu

Uniiversity of lllinals &t Chicago

A layered framework
supporting personal
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PlA: Smart Browser

E‘; SmartBrowser

File Edit View Tools Windows Help

Application Ontology

| Subject: WISE photos

2| From: Isabel Cruz “fei@ics uic edu®

21 Date: Sat, 30 Dec 2003 04:56 14 -0500

To: Huyong Xaac "haoao(@ics wc edu®

HiHuyong,

Attached please Bnd the photos taken at WISE 03 conference

| Lsster

| »

1. title
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12/30/2003

5. receivedBy
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Just-In-Time Retrieval

e “Just-in-time Information — Proactively
offering a user information that is highly relevant to what
s/he is currently focused on” (Pattie Maes)




JIT Approaches

— Watson
— Remembrance Agent
— Jimminy

All approaches aim to suggest relevant information
snippets when the user writes a document or an email

Some more:

QUESCOT, MarginNotes, Letizia, WordSieve,
CALVIN, Kenjin



WATSON

J. Budzik and K. J. Hammond. User
interactions with

everyday applications as context for just-
in-time

information access. In Ul '00

supports just-in-time
access to task-relevant
information

a system gathers

contextual information as

a text of the document
the user is manipulating

proactively retrievs
documents from
distributed information
repositories

Potential problems:
- managing interruptions
- ranking suggestions

" Microsoft Word - Decument2 =]
™) e Edt View Insert Format Window Tools Table Help i
DEESRY 2 BT o @& HOF=H BT 0o -
| Narmal > TimesMewRoman = 10 = B 7 O ”%% == |i=i= tEIE > & 'ﬂ.'

criticisms we can uncover corresponding ideals for civilization. These ideals not

Rahman as atheoretical frameworlk

k=4 Northwestern University Infolab: WATSOMN

WATSON Intelligent Information Laboratory

ISuggestiuns for Word Document: Document2

External Sources

OThe Dynasty: The Mehru-Gandhi Stary

Oaventura de Gandhiy Nehru

Ousa Mehta keeps Gandhi's ideals alive

QDynasty;, The Nehru-Gandhi Story by Adams, Jad i Joint Author: Whitehead, Phil

QR ediff On The NeT: B K Mehru reveals why Indira Gandhi got rfid of Faroog Abdul
OBritish Colonization in India

Oindia mid-term polls congress sonia gandhi campaign sitaram kesr The Week Jan
QPBS 1938 Winter/Spring Season Highlights - THE DYNASTY. THE NEHRU-GANDH
OiwashingtonPost.Com Flashback: Gandhi Stops British Plan

OThe Earth Times/NDIA; italy's Sonia Gandhi becomes charismatic leader of Indi
EIINDIA-POLITICS: Congress Turns to Gandhi Dynasty | '|
4 3

2]

Query in context |

[ Status: Done.

I.E"'I"'I"'I"'2"'I"'3"'I'"4"-|---

The colonization of India by Batish imperialists has been criticized on a number of fronts. Along with each thes

only direct this critacism, they als

influence the formation of plans for how India should procesd as an independert nation, In this paper we wi
consider two viewpomts, first of CGandhi, then of Nehru, We will discuss how their ideals for crvilization daffer, hos
they influence their criticisms of British imperialism, as well as how they inform their wisions for the developmer
of India. Finally, we will diseuss these approaches to national development using the writings of Collingwood an

fudlu's wiew that the [ndian peop!
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pre never meant to travel so far 1
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duty towards God. This sense ¢
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Figure 2: Watson 1s suggesting documents as
a paper.

a user 1s writing
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Remembrance Agent (RA

 Remembrance Agent (‘96) / RADAR later
for Word Aradss, 5. and Starmer, . The

Locally Contextusls Remembrance Agent: A
ORAllY Lonktextuals continuously running information

Motification systems such az newspaper clipping serwices and alerts are retrieval system, in PAAM’'96

proactive, but the information they prezent iz bazed on eventz outszide of
the uzer’z local context, For example, an alert might trigoer whenever a
hew piece of email arrives, a stock price goes below a certain threshaold,
or news that fits a user’s personal profile hits the news wire, The
hotifications are designed to pull a perzon out of hiz current context
ttaszk} and provide information about a different context that might require
hiz attention, The urgency of a notification can range from the immediacy
of a fire alarm to a news briefing that iz announced, but intended to be
read whenever convenient,

Motification sysztems present information from a rapidly changing source
{e,q, current stock prices), bazed on relevance to a mostly static uzer
profile, JITIRs are the reverse: they provide information from a mostly
static source {(e.g, email archives) bazed on relevance to a uzer’z rapidly
changing lozcal context, Informatg KEYHORTS

pull a person out of hiz current
formation that might be useful

OCLlT1catlan, FOUrCes, STOC

FEWS, 10T0rmatlon,

t——  Introduction,txt  12:53PH 555 P— . —
1 Levitt & Rating the push products, i
2 Miller Babe Hews on—demand for multimedia networks, ¥
3 Spink Towards a theoretical framework for informationd
4 Harzh A comunity of autonomous agents for the searchd

ok wremem—dizplays 2793FM 0,01 (Remembrance Agent:——L1-—All




B. J. Rhodes. Just-in-time information

| | | |
J I m m I n y retrieval. PhD thesis, 2000.

Rhodes, B., The Wearable
Remembrance Agent: a system

“Jimminy provides information lor augmented memory,
i ersonal Technologies: Special
based on a person's physical Issue on Wearable Compuiting

environment: her location,
people in the room, time of
day, and subject of the current
conversation”

Motes on conductive cloth technologu...l]

“Processing is performed on a

shoulder-worn “wearable

computer,” and suggestions

are presented on a head-

mounted display.” e sat o notes 200 e (Te

embroidery machine cla
rell EE
I contact
e Fe: wearable fashion sho )

£15-330 |Imizell




Slide from
Stefania
Costache

What is context?

« Synonyms for context: (user/application) environment,
situation, state, scenario, task, ...

 Elements of context:

— Location (@ rilfjﬁking
— People 11 Context

Patterns, Interventions, and Partnerships

— Activities (tasks)

— Time of day, season, temperature
— Obijects and changes to objects

— Emotional state

— Focus of attention

Stefania Costache
22.02.2008 56



Context on a Desktop

Resource as context

Genre

Time windows

MP3

Interaction with resource as

context
Sequence of access
TFxIDF
Sender
HT /J _
— =
yws J [z =
= = K-
/J 10V I “£ PDF
| - Reference
TXT VL
M - /A Bookmarking
ii"i’ GPS location g
|)} | M L |
| | Web address

LDQ Printing document



Using Context to Improve Desktop
Search

— Connections (HITS and PageRank on File traces)

— Confluence (HITS and PageRank on File traces and
Window focus)

— SeeTrieve (TFIDF variant on text snippets graph)

— Method by P.Chirita and W. Nejdl, (PageRank on
File traces)



Connections

Tracing file system calls

Temporal relationships
between files

Used to reorder content
search results

Relation window of N
seconds

Number of occurrences of a
sequence of files

C. A. N. Soules and G. R. Ganger.
Connections: using context to
enhance file search. In SOSP '05

o User
Results Keywords
r
Applications Context—-enhanced Search
1 Relation Content-based
--------------- - /_(_':f.\raph A Results Search
Tracer = . L) ———
X —|l=|l=
= -

File system [+

Figure 1: Architecture of Connections. Both applica-
tions and the file system remain unchanged, as the
only Information required by Connections can be
gathered either by a transparent tracing module or
directly from existing file system interfaces,



K. A. Gyllstrom, C. Soules, and A.
Veitch. Confluence: enhancing

O n u e n Ce contextual desktop search. In
SIGIR'07

Activity put in context: Identifying
implicit task context within the
user’s document interaction, Karl
Gyllstrom, Craig Soules, Alistair
Veitch, 11iX 2008

Confluence is an extension to Connections

Confluence records window focus events within the GUI, which are
generated each time the user activates a different application
window. These events are used to infer task.

Contextual relationships can be used to augment traditional search
methods with additional, conceptually related files that do not match
the text query.

For example, if documents A and B are frequently accessed at
similar points in time, this suggests a task commonality. Searches
that return "A" now return "B" as well.



L}
K. Gyllstrom and C. Soules. Seeing
e e rl eve is retrieving: Building information

context from what the user sees.

In IUI '08
* A personal document User —'r__dl.__1:— Application —'r_l_:ﬁ{.;_i—- Files
. L Tracing | LTracing |
retrieval and
classification system \ /
. Context Graph
« Considers only the Snippets Files
text presented to the Torm =
user. index _ B
« |dentifies information {_ = B
about the task — —
associated with a
document.

Figure 1. SeeTrieve architecture.



Method by P. Chirita and W. Nejdl|

Analyzing User Behavior to Rank
Desktop ltems. Paul-Alexandru
Chirita, Wolfgang Nejdl. In SPIRE
06

Algorithm 3.1. Ranking Desktop Items.

Pre-processing:
1: Let A be an empty link structure
2: Repeat for ever

3: If (File a 1s accessed at time 7. File b 1s accessed at time t;) AND (t, — tp < €),

4: Then Add the link a — bto A

Ranking:
1: Let A’ be an additional, empty link structure
2: For each resource ¢

3: For each resource j linked to ¢

4. If (#Links(i — j)>T)in A

5 Then Add one link i — j to A’

6: Run PageRank using A’ as underlying link structure




Context Detection

— Lumiere (Bayesian User Models)

— Nepomuk (K-Medoids and TFIDF)

— TaskTracer and TaskPredictor (Naive Bayes/SVM )
— SWISH (Probabilistic Latent Semantic Indexing)
— CAAD (GaP probabilistic model)

Some more:
QUESCOT, EPOS, MyLifeBits, Lifestreams



Lumiere _

Goal: Heckerman, D. Hovel, and K.
Rommelse. The lumiere project:
Bayesian user modeling for

- help assistant for inferring the goals and needs of

MS Office 97 soft. In UAI'98
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Nepomuk (1)

Current desktop =

MICEOSOriOTTICERVOTD)

IE—-" 1. . f
More or less st o "
. supporting
organized folder knowledge work
hierarch - -
\ y \fmth proprietary
| NI::PGMLIK ormats
j grchive Important/real @ oY1
emo ] ilk 25ty
) Marketing&Dissemination
B 03 Meetings Desktop Area
) Minutes
=] Fcsources Temporary
=) Financial Planning and Reporting Knowledge work storage

support by file
organistation

= May
) Work Planning
) Work Reporting
) SN
h Tasks
) WP2
) WPS

-> R&D in Personal Information Management (PIM)



Nepomuk (2)

Desktop with Nepomuk

« Semantic Desktop: Information layer on top of the desktop content (personal

e Social:

semantic web) allowing machines to process information and
provide intelligent services

Exchange between desktops

Soziale Protokolle
und verteilte Suche



Goal:

- task-based
document clustering

Tools:
- mixture of TFxIDF

and K-Medoids
clustering

The final goal is
CONTEXT-AWARE INFORMATION RETRIEVAL

Nepomuk (3)

P. A. Chirita, J. Gaugaz, S.
Costache, and W. Nejdl.
Desktop context detection
using implicit feedback. In
PIM 2006.
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TaskTracer and TaskPredictor

Goal:

- associate resources
with user activities

Tools:

- adaptive file
open/save dialog box

- Naive Bayes/SVM
classifiers for task
prediction

Lessons learned:

- precision is about
80%

- data is very noisy,
users forget to change
a task

+| Task Explarer

J. Shen, L. Li, T. G. Dietterich, and
J. L. Herlocker. A hybrid learning
system for recognizing user tasks
from desktop activities and email
messages. In IUI'06
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Goal:

- task-based
windows clustering
for intelligent
interfaces

| S Clysine Findes

Tools:

- unsupervised
learning: Probabilistic
Latent Semantic
Indexing

Lessons learned:

- precision is about
70%

- data is very noisy
due to occasional
windows’ switches

SWISH

N. Oliver, G. Smith, C. Thakkar, and A. C.
Surendran. Swish: semantic analysis of
window titles and switching history. In 1UI
'06



T. Rattenbury and J. Canny. Caad:
. an automatic task support system. In
Goal: CHI'07

- task-based windows
clustering

Tools:

- GaP probabilistic
model for Context
Structures

- concatenated
filenames for labels

Lessons learned:

- relevance is useless, if
novelty is important or
information changes
quickly

- user models are too
broad or too narrow




UICO

UICO: An Ontology-Based User Interaction
Context Model for Automatic Task Detection
on the Computer Desktop. Andreas S. Rath,
Didier Devaurs, Stefanie N. Lindstaedt. In

CIAQO 2009.

Ontology-based user interaction context model (UICO) automatically derives
relations between the model's entities and automatically detects the user's

task
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Current State

— Automatic Task Detection is under active
development
* most publications are within 2006-2009 time interval
 no perfect solution so far

— Task Detection is based on machine learning
* Naive Bayes, PLSI, SVM

— Training data is missing
« Activity-Logging can be used for data gathering



- Auttonsitic
-  Cross-@pplieétion
- Impliciticsstibakk

- Privacypesseviigg
- Extensibde

Towards Requirements for
Logging Desktop




Desktop Logging Framework

Sergey Chernov, Gianluca Demartini, Eelco
Herder, Michal Kopycki, and Wolfgang NejdlI.
Evaluating Personal Information Management
Using an Activity Logs Enriched Desktop Dataset
in PIM 2008 Workshop

Desktop
Timestamp, Google queries
and result pages, URL, ...
Dragontalk l pages, ’
User Activity Logger
Mozilla Mozilla @
MS Internet MS Oulook Thunderbird Firefox
Explorer Express K Firefoxand [ Timestamp, subject, sent
Thunderbird log time, attachment,
AdME ORffiCZ, @ / MS Outlook recipient, ...
opbe neader,
Notepad //}
Activity logger logs Outlook 2003 Outlook
2007
K / Outlook Iogs/ Start Logger !-”gi ~
/ Stop Logger o, 7
Timestamp, application name, Optiars 4:015 PM
window title, About

created/activated/destroyed,...

Ewit Logger




e el )

Supported notifications

MSN,
T

Conversation (start, active, finish)
Email (receive, reply, delete, move, print)

- Emall folder (create, rename, delete)
Submit Web form Firefox




Collected Data

21 participants

Average of 170 active logging days
2,828,706 Events

Average of 2,815 distinct emails per user
Average of 9,337 distinct URLs per user
Average of 902 events per user per day

Average 5 hours of active interaction per
user per day



A glimpse into user behavior (1)

Instant reader

Email reaction time

60,00%
30,00% -
O,OOO/O T T T T T T T T T T TTTTl

0O 10 20 30
time [minute]

Sergey Chernov, Gianluca Demartini, Eelco
Herder, Michal Kopycki, and Wolfgang NejdlI.
Evaluating Personal Information Management
Using an Activity Logs Enriched Desktop Dataset
in PIM 2008 Workshop

Moderate reader

Email reaction time
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O,OOO/O [TTTTTTTTTTITTTTTTITTITTITTITTITIT T

0 10 20 30
time [minute]

zw
.y,

| = 4.0
s



A glimpse into user behavior (2)

40,00%
20,00%
0,00%

Activity coverage
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] Understanding What Works: Evaluating PIM
E Va | u at I O Tools. Diane Kelly and Jaime Teevan. In
“Personal Information Management” edited by

William Jones and Jaime Teevan, 2008.

 Evaluation frameworks:

— Naturalistic (one-time evaluation in a natural environment with
own data)

— Longitudinal (studies over extended period of time with
measurements at fixed points)

— Case study (in-depth picture of few individuals behavior)
— Laboratory (controlled scenarios)

 Could and should be combined with each other

« Challenges:
— Lack of control over environment (unpredictable interactions)
— Appropriate time intervals and study duration
— Narrow scope of evaluation task



Evaluation Components:
Participants, Collections, Tasks

« Participants

— Compared to Web Search: harder to recruite, data istoo
sensitive, prototype must be more robust, more involvement is

required, limited generalization, using “personas” — simulated
users

e (Collections

— Users should provide their own data, it is a mixture of
documents, photos, emails, contacts, etc.

« Tasks

— Tasks are broad, user-centric and situation-specific

— Different granularity level (doing email vs. search for a piece of
text in email)

— Different types of tasks (planning a travel, reading the
news, finding information about X)



Evaluation Components: Baselines

— Solomon four group design

Time
Period 1 Period 2
(pre) (post)
Experimental group 04 X o))
Control group 03 Oy
Experimental group X Os
Control group O¢

— QO: Observation. X: Intervention

— Caveat: Trained Incapacity — users create unique ways of using
tools that the original designers may not have intended.



Evaluation Components: Measures

« Measures could be defined in two ways:
— Nominal — what is it? (Learnability is defined by a grade on a 5-
point Likert scale)

— Operational — how exactly it should be measured? (Learnability
is a length of time it takes for a user to learn to use an interface)

« Standard usability measures:
— Effectiveness, Efficiency, Satisfaction, Usefulness, Ease of
use, Ease of learning

« Usability measures in PIM context:
— Performance (recall/precision), Adoption and Use, Flow, Quality
of Life
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12.
13.
14.
15.
16.
17.
18.
15,

Usability Questionnaire Example 1

. Owerall, T amn satisfied with how easy it is to use this system 03

- Tt was simple to use this system &3

. I can effectively complete my work using this system 03

. Lam able to complete my worke quickly using thiz system 3

. Lam able to efficiently complete my work using thus system 3

. Ifeel comfortable using this system 3

. Itwas easy to learn to use this system 03

. I'beliewe T became productive quickly using this systern [J

. The systemn gives error messages that clearly tell me how to fix problems 2
10.
11.

Whenever I make a mistake using the system, I recover easily and quickly B3

strongly disagree
strongly disagres
strongly disagree
strongly disagree
strongly disagree
strongly disagres
strongly disagres
strongly disagree
strongly disagree
strongly disagree

The mformation (such as online help, on-screen messages, and other documentation) provided with this system 1z clear [J strongly disagree

It iz easy to find the information I needed 3

The iformation provided for the system i3 easy to understand 03

The information 1z effective in helping me complete the tasks and scenarios 3
The organization of nformation on the system screens iz clear 3

The mterface of thiz system 15 pleasant 3

I like using the mterface of this system 3

This system has all the fanctions and capabilities T expect it to hawe [J
Owerall, T am satisfied with this system [J

strongly disagree
strongly disagres
strongly disagres
strongly disagree
strongly disagree
strongly disagree
strongly disagree
strongly disagres
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strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
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strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
strongly agree
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Usability Questionnaire Example 2

Step 1: Read over the following list of words. Considering the product you have just used, tick those
words that best describe your experience with it. You can choose as many words as you wish.

OO0 OoooooooOoo0ooOoaoano

Unattractive
Fun
Distracting
Inconsistent
Friendly
Effective
Bright
Counterintuitive
Fatronising
Exciting
simplistic
Organised
Frash

SeCUrE

OO0 OoooooooOoo0ooOoaoano

[rrelevarnt
Consistent
Easy to use
Predictable
Useful
atistying
Efficient
Creative
Annaying
Accessible
Dated
MNogical
Inadequate

stimulating

OO0 OoooooooOoo0ooOoaoano

Comprehensive
Time-cansuming
Intuitive
Confusing
Suwloward
Effartless
Understandable
Frustrating
Expected
Usahle

Ol

Desirahle
Advanced
Lnpredictable

Step 2: Now look at the words you have ticked. Circle five of these words that you think are most
descriptive of the product.



Summary and Challenges

» Desktop Search research just started ©
« Main future directions are:

— Logging of user activities and creating context-aware DS
— Integration of metadata and fulltext search in personal repositories

— Building social semantic desktop - collaboration, recommendation and
knowledge sharing functionalities should extend basic information
access on the desktop

— Better understanding of user needs

— Seamless integration of search and browsing behavior



We are hiring!

* Relevant Areas
— Search and Information Retrieval
— Information and Concept Extraction
— Data Mining and Statistical Analysis
— User Interface Engineering and Interaction Design
— Semantic Technologies and Web 2.0
— Multimodal Communication and Analysis
— Social Software for Technology Enhanced Learning

 Phd and PostDoc positions
— See handouts or hitp://www.|3s.de/web/page23qg.do

« 6-months internships for Master Students

— Send your CV (1-3 pages) and Research Statement (1-2 pages) to Prof.
Wolfgang Nejdl (nejdl@L3S.de) or most relevant person from L3S

— Further questions — come and ask now or write to chernov@L3S.de
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