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Introduction

Search Tasks

@ Most Web search tasks are
rather simple

o Finding a single page is
often sufficient
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Introduction

Search Tasks

@ There are also (less frequent) complex Web search tasks
@ Tasks in other domains with other data are usually more
complex, e.g.
e medical search
e patent search
e enterprise search

Find information about the treatments of diabetes mellitus J

Conducting a prior-art patent search for avoiding patent
infringement J




Introduction

Tasks and Search Functions

o Different task types need different kinds of search system
functions

— “one size fits all’ approach neither effective nor efficient for
advanced search tasks



Search System Functions




Search System Functions

Search System Functions

Search System Function J

@ Operation or parameter of a search system

@ Can be invoked by the user or (automatically) by the system



Search System Functions

Select - Organize - Project

@ Select: Selecting possibly
relevant items

@ Organize: How the set of
result items is structured
and organized logically

@ Project: Construction of the
surrogates to be presented -
in the results page

Organize



Search System Functions

Select
Example: Taxonomies of Web Search

Broder 2002
Navigational: to reach a particular site

Informational: to acquire information assumed to be present on
one or more web pages

Transactional: to perform some web-mediated activity




Search System Functions

Select
Example: Taxonomies of Web Search

Broder 2002
Navigational: to reach a particular site

Informational: to acquire information assumed to be present on
one or more web pages

Transactional: to perform some web-mediated activity

Develop task-specific selection methods

Navigational: find home page
Informational: find page containing requested info

Transactional: find page w/ transaction form




Search System Functions

Select (S) functions

Ranking method: e.g. precision- or recall-oriented J

Text: retrieval

. Title:
Hannover 96

Author: | smith|

Year:
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Ranking method: e.g. precision- or recall-oriented J

Ranking principle: e.g. relevance or diversity ranking )
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Search System Functions

Select (S) functions

Ranking method: e.g. precision- or recall-oriented J

Ranking principle: e.g. relevance or diversity ranking )

Querying: simple (set of words) to complex (field, data types)
queries, a-priori or by given items (query by example)

Text: retrieval

. Title:
Hannover 96

Author: | smith|

Year:




Search System Functions

Select (S) functions

Formal filter conditions: Filtering by formal criteria J
Hannover
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Organize (O) functions



Search System Functions

Organize (O) functions

Sorting: Sorting of items by one (1D) or more attributes (2D, )J
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Search System Functions

Organize (O) functions

Grouping:

Grouping by simple (e.g. grouping by document type)

or complex criteria

-

Years 1960 - 1969 (1)

Fact Retrieval and Deductive Question-Answering Information Retrieval Systems
Wwiliam S. Cooper
1964 (DBLP)

Years 1970 - 1979 (1)

A Heuristic Approach to Inductive Inference in Fact Retrieval Systems
C. Willam Skinner
1574 (DBLP)

Years 1980 - 1989 (2)

Indexing and Retrieval Strategies for Natural Language Fact Retrieval
Janet L. Kolodner
1983 (DBLP)

Emis: An online fact retrieval and publication system
7. L. Sears
1982 (DBLP)

Years 1990 - 1999 (4)

Integration of Probabilistic Fact and Text Retrieval
Norbert Fubr
1992 (DBLP)



Search System Functions

Organize (O) functions

Clustering: Content-focused grouping by similarity J
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Search System Functions

Organize (O) functions

Clustering: Content-focused grouping by similarity J

<o .

Folders | Circles FoamTree Top 100 results of about 4160000 for nijmegen
Niimeqen - Wikipedia, the free encyclopedia . @
Facebook (&) Nijmegen 1]is a municipality and a city in the east of the Netherlands, ne:
Nimwegen (5)
hitpfen.mikipedh b/
sehenswirdigkeiten (8] pulfenlipeds crafulimesen
Radboud (7}
fachoud Endish 7. @ O
Syndrome (7) Encl<h %) 1
Deutsch (5] Nijmegen, oldest city in the Netherlands, Welcome ko  city Ful of culture,
Radboud {6} hitp/fenglsh.niimegen.rif
Hotel (5]

Linking: Showing e.g Web links, co-author relationships, citations,




Search System Functions

Project (P) functions




Search System Functions

Project (P) functions

Selecting: Select attributes of result items

Introduction to Information Retrieval by Christopher D. Manning, Prabhakar Raghavan and Hinrich Schitze (Jul 7, 2008)
frh ag

Formats

Rent Buy New Used
Hardcover
in th itby Thursday, Jun 26.  $17.97 - $18.00 Prime $55.69 §4707 $30.00
FREE Shi
Kindle Edition $39.83
ssly

Trade-in elioible for an Amazon aift card



Search System Functions

Project (P) functions

Selecting: Select attributes of result items J

Formats Rent Buy New Used
Hardcover
Orderin the next 7 hours to getit by Thursday, Jun 26.  $17.97 - $18.00 /Prime $5569 §4707 $30.00
FREE Shipping
Kindle Editi
irelessly $3983
Trade-in eliaible for an Amazon aift card
Summarizing: Summaries of single answer documents J

Advantages of query biased summaries in information retrie...
dl.acm.org/citation.cfm?id=290947 ~ Diese Seite Ubersetzen
von A Zitiert von: 414 - Ahnliche Arikel




Search System Functions

Project (P) functions

Aggregating: Generate single entry representing several items J

Folofolo/c EXCELLENT CAMERA
Thig is an EXCELLENT CAMERA, This is the

be Love this camera!
The best feature: Great quality photos! | just

c/c/c Easy to use great pics
\ have owned earlier models of this camera, so




Search System Functions

Project (P) functions

Aggregating: Generate single entry representing several items J

Foiolofo’c EXCELLENT CAMERA
This is an EXCELLENT CAMERA, This is the

Love this camera! it the & e i sniy
eature: Great guality photos! | just shew: o the battery lfe and

Easy to use great pics
| have owned earlier models of this camera, so

Extracting: Extracting and generating new data (e.g common
terms or frequent authors)
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Supporting Search Modes




Supporting Search Modes

Search Activities and Search Modes
[Marcchionini 1995]

Top-level categories of search activities by Marchionini
Notion of Search Mode by Russel-Rose et al.
Search mode = subtype of a search activity category

Based on analyzing real-world scenarios (site and enterprise
search)

~> entity search



Supporting Search Modes

Search Activities and Search Modes

@ Lookup: (i) Locate, (ii) Verify, (iii) Monitor
o Specified queries
e No complicated examination of results required
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o Specified queries
e No complicated examination of results required
@ Learn: (i) Compare, (ii) Comprehend, (iii) Explore
e Gaining knowledge, comprehension, comparisons, . ..
o Processing and interpretation necessary



Supporting Search Modes

Search Activities and Search Modes

@ Lookup: (i) Locate, (ii) Verify, (iii) Monitor
o Specified queries
e No complicated examination of results required

@ Learn: (i) Compare, (ii) Comprehend, (iii) Explore
e Gaining knowledge, comprehension, comparisons, . ..
o Processing and interpretation necessary

o Investigate: (i) Analyze, (ii) Evaluate, (iii) Synthesize
e Analysing, synthesizing information
e Searchers needs high knowledge level



Supporting Search Modes

Mapping Search Modes to Search Functions

@ Examples of search modes and how they can be supported by
search functions

@ Each search mode needs Select, Organize and Project
functions

@ Focus on most important and distinctive functions



Supporting Search Modes

Lookup: Verify /Monitor

woalfgang nejdl phone number

Web Images Maps MNews Shopping Maore = Searchtools
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re sults (C

Cookies help us deliver our services. By using our services, you agree to our use of cookies.
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L3S Forschungszentrum | Prof. Dr. techn. Wolfgang Nejdl
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Supporting Search Modes

Lookup: Verify /Monitor

Verifying that a CPU has a certain clock rate J

@ Selecting relevant parts or attributes for projection (P)

» arnd

Produkt i Taktfrequenz Level2 Cache Level3 Cache Bewertung Preis

AMD F-4100 3600 MHz 4096 kB 819z kB €107 qO*
Bowed, "Zambezi 46 r
Auf Lager Bewertungen R

AMD F-4170 4200 MHz 4096 k8 8102 k8 € 129,50*
Boxed, "Zambez" 25 ’
Auf Lager Bewertungen =2

I AMD F-4170 4200 MHz 4096 kB 819z kB €122 Q¥
"Zambezi” 7

3
Auf Lager Bewertungen e




Supporting Search Modes

Learn: Compare

Comparing ovens to identify similarities and differences J

@ Sorting relevant items (O) and selecting relevant attributes for
projection visualized in tabular form (P)

SIEMENS

Product Code HB75GB5508 WRemove ~ HB78GB590B WRemove  HB78GB670B WRemove

Product image

G -9 == e

[=] General Properties

Color f Material Front Stainless steel Stainless steel Black

Built-in  Free-standing Built-in Built-in Built-in
Installation typology Halfintegrated Halkintegrated Half-integrated
Energy input Electric Electric Electric
Electrical connection rating () 3650 W 3650w 36501

Current (4) 164 18A 164



Supporting Search Modes

Learn: Comprehend

Comprehending and understanding important attributes when
buying a solid-state drive

@ Showing facets (P) and using them for grouping (O)

Department
<Any Department
«Electronics
< Computers & Accessories
< Computer Components
Internal Solid State Drives

International Shipping carar's tis?)
AmazonGlobal Elgible

‘Shipping Option qwhats tis2
ree Super Saver Shipping
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326839
6068125
6468155
12068210
128.6B(173)
24068152
25668119

» Seemore...

Drive Size
1.8 Inch (54)
25 Inch s59)
38nch 53)

Brand
Crutial (72)

Carsair (25
Intel (228)

> & > Computer

solid state drive, solid state hard diive

Showing 1 - 24 072,036 Results

See Capacty Optians

Crucial 128 GB m4 2,5-Inch Solid State Drive SATA 6Gbis CT128M4SSD2
Burnew $4388 810407 |

84 newfrom $32.99

7 used from §85.49

Get t by Wednesday, Aug 151 you order inthe niext

> Internal Solid State Drives > "ssd’

See Canacty Cptions:
Crucial 256 GBmd 2. b

Buynew: $299.88 $204.81
81 new from $193.00
Zused from §181.00

stipping

otchotod (7] @38)
Blgible for FREE Super Saver Shipping.

/ Aug 16 f you ordr nthe nest 13 hours and shoase ane-day shiBoing.

Yottt ¥ @38
Eiginl for FREE Super Saver Stipping.




Supporting Search Modes

Learn: Explore

Explore interesting new topics for organizing a seminar J

e Facet as formal filter conditions (S), grouping according to
facets (O) and extracting frequent terms (P)

[EINothing =
¥ [ElDecade R Information Retrieval Evaluation
[ Years 1950 - 1959 (1) = Domna Haman
2011 (CBLP)

[T Years 1960 - 1969 (16)

[T Years 1970 - 1979 (35) 8. Contour Based Shape Retrieval

(™) Years 1980 - 1989 (53) Levente Kovacs

[ Years 1990 - 1999 (131) 2010 (DBLP) <7

Years 2000 - 2009 (343 . p .

] 2010 -3019 G:2) 9. Standardized interoperable imaqe retrieval .

= ‘ears ™ Mario Doller; Flotian Steqr] suseen snseay opmat spmzng OPtimum OFi€@NTEd wneany OVErview
ibrary 7 2010 (DELP) u PAYE pasian parasoms paice PEEI perspecives. hys. plass al

S authors ot PAYE puaciam paratioma parice scmastion prspectives. parsasive BRYS. s ot
= Type 10, Distributed web rety) P2YImal st ool b

wicndo A, gaeze-vates | PFODADIIIS TC wuwmsa provasilties probability wmne
2011 (OBLP) Brocess o ot it et PEGPEL et ok i it ks
auaiitaiver QUality queries QU €| uerying radiogatun radiegatin randemness YanKing rapid rational

i reasoning s relational wminue wmionen relations relevance report

11. XML Full-Text Retrie
Stefan Kinger
2010 (DBLP) e weseaen FESOUFCE results [ ————_—




Supporting Search Modes

Investigate: Analyze

Analyzing which stories, actors, .. make current movies successful J

e Multidimensional sorting (O), grouping (O), clustering (O)
and linking of results (O)



Supporting Search Modes

Investigate: Analyze
HyperScatter (2D sorting) and Parallel Bargrams visualisation

© Bacuster i Cotet 207 leEs

Portal new Favourttes
| 7

==R==1Rs

(=t = N

Legend

Deselect

z




Supporting Search Modes

Investigate: Evaluate

Evaluating cheap antivirus software for use on a notebook J

@ Sorting ascending by price (O) and summarizing main features

(P)

Sophos Kaspersky Webroot Norton Internet
Anti-Virus for Anti-Virus zo12 SecureAnywhere Security ...

Free *Est. $25 *Est. $40 “Est. $70
Recommended As | Best antivirus for Mac | Best antivirus seftware | Antivirus software for | Security suite with
olderislower computers | antivirus software
Frnelens o Pros: very gaod o Pros:excelent malware | o Pros: excels at  Pros: comprenensive
detection performance, quick | detection and removal, fast  preventing vinises, low Internet protection, very
nstailation, no ads, scans scan times, low impact on IMpactifootarint on PCT, can | goad antvirus protection,
far Wa and indzws averell system performance be used wih ather entivinis | very oad anti-snam and
malware 3¢ Cone: erenses programs, cloud protection | anti-phishing protection,
% Cons: no phons or email | compuler boot tme. o delivers excellent up-lo-dale | excellent firewal, good
support trouble removing scareware | PrOIEGlion parental cortrols
in one test % Cons: loses 3¢ Cons: high number of
efectiveness when offine, | Talse posiives, detects
small number of users fewer vinuses than
experience slowed system | Kaspersky producis

performance, large numer
of false positives in one test



Supporting Search Modes

Implications for the design of search systems

o Ideal system should be flexible enough to support various
search modes

@ Alternatively there can be specialized systems
(e.g. smartphone apps)

@ No feature-bloated system, only appropriate functions should
be offered
(richer functionality ~~ requires increased user expertise)

@ Interaction and visualisation techniques for the Ul have to be
chosen carefully
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Conclusion and Outlook

@ Select — Organize — Project as basic search function types
o Different search modes require different search functions

@ Open Issues

e Visualization
e Easy-to-use user interface



Conclusion and Outlook

Conclusion and Outlook

@ Select — Organize — Project as basic search function types
o Different search modes require different search functions
@ Open Issues
o Visualization
o Easy-to-use user interface
@ Current Web search deals mainly with unstructured objects
(little semantics)
@ Various entity types, richer structure, more attributes

~~ need for advanced search functions
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