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Search Tasks

Most Web search tasks are
rather simple

Finding a single page is
often sufficient

What is L3S?

What is the weather forecast for
Hannover?



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.

medical search
patent search
enterprise search

Find information about the treatments of diabetes mellitus

Conducting a prior-art patent search for avoiding patent
infringement
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Tasks and Search Functions

Different task types need different kinds of search system
functions

→ “one size fits all” approach neither effective nor efficient for
advanced search tasks
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Search System Functions

Search System Function

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



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
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Search System Functions

Select (S) functions

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

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)

. . .
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Select (S) functions

Formal filter conditions: Filtering by formal criteria



Search System Functions

Organize (O) functions



Search System Functions

Organize (O) functions

Sorting: Sorting of items by one (1D) or more attributes (2D, . . . )



Search System Functions

Organize (O) functions

Grouping: Grouping by simple (e.g. grouping by document type)
or complex criteria



Search System Functions

Organize (O) functions

Clustering: Content-focused grouping by similarity

Linking: Showing e.g Web links, co-author relationships, citations,
. . .
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Organize (O) functions

Clustering: Content-focused grouping by similarity

Linking: Showing e.g Web links, co-author relationships, citations,
. . .
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Project (P) functions
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Project (P) functions

Selecting: Select attributes of result items



Search System Functions

Project (P) functions

Selecting: Select attributes of result items

Summarizing: Summaries of single answer documents



Search System Functions

Project (P) functions

Aggregating: Generate single entry representing several items



Search System Functions

Project (P) functions

Aggregating: Generate single entry representing several items

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

. . .
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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

Specified queries
No complicated examination of results required

Learn: (i) Compare, (ii) Comprehend, (iii) Explore

Gaining knowledge, comprehension, comparisons, . . .
Processing and interpretation necessary

Investigate: (i) Analyze, (ii) Evaluate, (iii) Synthesize

Analysing, synthesizing information
Searchers needs high knowledge level



Supporting Search Modes

Search Activities and Search Modes

Lookup: (i) Locate, (ii) Verify, (iii) Monitor

Specified queries
No complicated examination of results required

Learn: (i) Compare, (ii) Comprehend, (iii) Explore

Gaining knowledge, comprehension, comparisons, . . .
Processing and interpretation necessary

Investigate: (i) Analyze, (ii) Evaluate, (iii) Synthesize

Analysing, synthesizing information
Searchers needs high knowledge level



Supporting Search Modes

Search Activities and Search Modes

Lookup: (i) Locate, (ii) Verify, (iii) Monitor

Specified queries
No complicated examination of results required

Learn: (i) Compare, (ii) Comprehend, (iii) Explore

Gaining knowledge, comprehension, comparisons, . . .
Processing and interpretation necessary

Investigate: (i) Analyze, (ii) Evaluate, (iii) Synthesize

Analysing, synthesizing information
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



Supporting Search Modes

Lookup: Verify/Monitor

Verifying that a CPU has a certain clock rate

Selecting relevant parts or attributes for projection (P)



Supporting Search Modes

Learn: Compare

Comparing ovens to identify similarities and differences

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



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)



Supporting Search Modes

Learn: Explore

Explore interesting new topics for organizing a seminar

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



Supporting Search Modes

Investigate: Analyze

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

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



Supporting Search Modes

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



Supporting Search Modes

Investigate: Evaluate

Evaluating cheap antivirus software for use on a notebook

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



Supporting Search Modes

Implications for the design of search systems

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 UI have to be
chosen carefully
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Conclusion and Outlook

Select – Organize – Project as basic search function types

Different search modes require different search functions

Open Issues

Visualization
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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