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Tefko Saracevic
ORGANIZATION OF INFORMATION

WHY IMPORTANT?
Problem:
Left by itself, information related to objects (intangible or tangible) and their association is not readily recognizable or accessible. The larger or more complex the set of objects the greater the problem.
Solution:
REPRESENTATION – provide order for a set of objects (entities), following given attributes
which leads in turn to↕
ACCESS – provide systems for effective access


↓

leads to schemes, …. to cookbooks
Reason:

bring essentially like information together


and differentiate what is not exactly alike
This defines the primary objective of every and all systems for organizing information.
FUNDAMENTAL
Central idea is that information is 
(1) represented following chosen attributes and then 
(2) organized following a language
INFORMATION ▬
 
REPRESENTATION ▬ 

ORGANIZED BY A SPECIAL PURPOSE LANGUAGE 
Many types of representations & languages 
e.g. Chemistry: Mendeleev periodic tables; Linnaeus taxonomy of living things
for LIS: BIBLIOGRAPHIC LANGUAGE


│

│
        subject language       document language

But what is INFORMATION?
many interpretations – probabilistic; facts … not sufficient

Most appropriate: content of a message – this is what is being organized

For LIS limited to messages:

(1) created by humans; (2) recorded; (3) deemed worthy of preservation:

i.e information-bearing messages in recorded form

Duality: CONTENT and MESSAGE
Content is abstract. Message is material
Message leads to consideration of DOCUMENT

Information is abstract, but embodied in a document.

Documents are materialized in some medium – 

stone, paper – directly accessible to senses or disk - need intermediate mechanism.
Distinction is made between information [expressed thought] –WORK

 and its material embodiment – DOCUMENT
Often confused. E.g. Work: Bible. Document: Gutenberg bible (with many attributes).
Major source of difference between systems organizing information and systems from applications such as database modeling is that in the former two distinct entities have to be organized in tandem – content and message, work and document.
PROBLEMS,  DIFFICULTIES
A. Infinite variety in information universe.

B. Defining work is difficult – amounts to defining information.


e.g. “medium is the message” significant value is added/subtracted when an original work is adapted to another medium.

How information is defined determines what is organized and how is organized.

C. Keeping pace with changes and requirements: -
political (e.g. from local to universal bibliographic control), 
social (e.g. from universal standardization to user convenience; different cultures, subcultures),

technological progress (computer revolution).

D. Changing boundaries of what is a document -increased flux in boundaries.

E. Difficulties related to language used in attempts to access information -
ambiguities, redundancies of natural languages.

BIBLIOGRAPHIC OBJECTIVES
Cutter (1876)

1) to enable a person to find a book of which either
   the author is known
   the title is known
   the subject is known

2) to show what a library has 
   by a given author
   on a given subject
   in a given kind of literature
3) to assist the choice of a book
  as to its edition (bibliographically)
  as to its character (literary or topical)

First objective: finding objective
Assumption: what a user needs and has in hand when coming to catalog.

Second objective: collocating objective

Assumption: user comes with similar information but needs a set – all documents by a given author, subject, ganre

Third objective: choice objective

Assumption: user is finding a number of similar documents and needs to make an effective choice among them.
Several times revised, but essentially followed for over a century.

IFLA  (1997)

1) to find an entity that corresponds to the user’s stated search criteria
2) to identify an entity i.e. to confirm that the entity described in the record corres[ponds to the entity sought)

3) to select an entity that is appropriate to the user’s needs

4)  to acquire or obtain access to the entity described.
It collapsed the traditional finding and collocating objectives – Svenonius (2000) suggests elaboration of find:
1) to  locate … as a result of a search…

1a) to find a singular entity


1b) to locate sets of entities representing



all documents 

belonging to the same work




belonging to the same edition




by a given author




on a given subject




defined by other criteria.
Other objectives needed:


5) to navigate – find works related to a given work by generalization, association…; to find attributes related by equivalence, association, or hierarchy. 
Svenonius calls these objectives as: 
finding, collocating, choice, acquisition, and navigation. 
These should be the objectives of a full-featured bibliographic system – but underlying: they are hypotheses of user needs.
Problems - difficulties
BUT: to operationalize these objectives there are many problems. Many choices can be made. To measure the achievements, objectives have to be specific. If objectives are open-ended they cannot be measured.
BIBLIOGRAPHIC LANGUAGE
Key components:

vocabulary – list of terms or codes available for use

semantics – meaning structures – vocabulary control: many functions: relational semantics (synonyms) – referential semantics (limiting meaning) – category semantics (facets, functions)
syntax – order in which individual vocabulary elements are concatenated – statements – facet strings – subject headings (e.g. Coal:Mining)
pragmatics – use, application – how it appears - domains
Rules are formulated for each. 
Also different types of languages, e.g. subject language.
CLASSIFICATION
Prototypical form of organization. Based on identification of:

Attributes



Entities




Relationships
Oldest form of information organization – follows what the mind does.

Mind classifies – associates – bringing like things TOGETHER







DIFFERENTIATING among things.

Examples:

Aristotle – classified everything in sight – e.g. classification of the use of possessions:
Of everything which we posses there are two uses. Both belong to the thing as such, but not in the same manner . . . . For example, a shoe is used for wear, and is used  for exchange; both are uses of a shoe.

Aristotle. Politics. Book I. Ch.9
Key attribute: use. Entity: possession Relationship: duality
Delightful Chinese animal classification:

These ambiguities, redundancies, and deficiencies recall those attributed by Dr. Franz Kuhn to a certain Chinese encyclopedia entitled Celestial Emporium of Benevolent Knowledge. On those remote pages, it is written that animals are divided into (a) those that belong to the emperor, (b) embalmed ones, (c) those that are trained, (d) suckling pigs, (e) mermaids, (f) fabulous ones, (g) stray dogs, (h) those that are included in this classification, (i) those that tremble as if they are mad, (j) innumerable ones, (k) those drawn with a very fine camel’s hair brush, (l) others, (m) those that have just broken a flower vase, and (n) those that resemble flies from a distance.

Jorge L. Borges (1966) Other inquisitions 1937–1952

Key attribute: ????? Entity: animals Relationship: ???????

Many classifications used in and out of LIS.

Many types: hierarchical, faceted, ….

Could be associated with coding – symbolic representation.

Principles for classification are defined, but refer to different types, objectives of various classifications.

Today used in ontologies for automatic handling of information organization and access. 
SUBJECT
Determining subject is mandated by collocation objective – at the heart of organizing documents and providing access.

Example: Indexing depends on being able to define subject (theme, topic ….) and infer from documents.
But, determining a subject is a fundamental difficulty in all approaches.

Basic notion: ABOUTNESS
What is it? How it is inferred? Defined various ways: 
· behavioristically (Maron) – beliefs, opinions, states of mind – private. 
· socialy – (challenge to behavioristic view): lots of people holding in common. Aboutness is private vs. aboutness is social. 
· grammatically - aboutness is a variable – grammatical model – sentences. But: difficulty in inferring the aboutness of a document from aboutness of sentences. Needs to be used referentially.

Also: suggested that subjects have names, thus can be named. Challenged: many subjects do not have neat names.

Automation in deriving aboutness: used linguistic, statistic and locative data, plus sometimes dictionaries. Clustering.  Assumes that these techniques defining subject.
Basic limitation:  all these efforts concentrated on information organization and did not devote intellectual and operational efforts to the connection with, or processes of search and retrieval at all. Yes, finding and navigation were recognized as part of the package, but intellectual efforts went into bibliographic languages and control. The basic assumption (not ever really stated) was that if you organize information well, the processes of searching, finding, retrieving, will be done as a matter of fact without a problem. Wrong assumption!

INFORMATION RETRIEVAL (IR)
Connected the search and retrieval end with the organizational end. But paid little attention to work-document issues. Concentrated on 
content, subject representation and 
formalization of retrieval. 
in terms of automatization of both processes – algorithms

Basic notion: relevance very different than aboutness. “Related to problem at hand…” Number of types of relevance.
In IR:

Representation: primarily by indexing – manual and automatic.

In indexing:

Index term: word or phrase that denotes an object and connotes a class. Important implications!

Indexing vocabulary: a set of index terms - terminology
Indexing language: set of index terms together with a set of rules – a number of types e.g. thesauri
Also other representation processes: categorization, clustering, similarity, summarization, citation links, 

Retrieval:
Query: representation of user information need and question; important notion query is also a representation. Various methods of query representation developed, including query expansion, relevance feedback. Could be automated.
Seaching: formalized in terms of algorithms: Boolean algebra, ranking algorithms (e.g. vector space, probabilistic models), fuzzy searching, linkages …. Could include processes as browsing, navigation.
Foundation of all IR systems: matching representations - index and query.
Use:
Mooers law: “An information retrieval system will tend not to be used whenever it is more painful and troublesome for a customer to have information than for him not to have it.”

A number of corollaries. Importance: connects to use and user need’s.

User dimension of IR source of theories and investigations.
Testing is a major component of IR research and development and it is based on use. A number of measures applied.
Extensions of IR to multilingual information; multimedia information; image ,sound; music retrieval; hypertext…
META DATA

“Data about data.” While flip, definition is accurate – metadata is representation of information. 

Refers to representations explicitly created to be handled by computers – attributes of content and documents “understood” by machines. Meta data are standards for representation used for machine manipulation of digital and networked information. They describe and organize digital resources.
In LIS started with MARC (Machine Readable Cataloging) scheme(s) – a bibliographic language. As such, it meant is for organizing information, with access by searching assumed, and later integrated with great difficulties in OPACs.
Digital information has often unique attributes, e.g. linkage. Meta data approaches have been broadened to deal with a variety of resources in digital forms, each with its own attributes. Thus, we have a number (even proliferation) of meta data standards. Some deal not only with representation of attributes, but with exchanges of meta data or flexible user-based specifications. They support a variety of activities, above and beyond information organization.
Retrieval is assumed.

GOING MAINSTREAM
Information organization concerns, once relegated to LIS and remote parts of campuses or various organizations went mainstream due to 
· evolution of information society

· technological developments

· economic possibilities – not only commercial (money to be made) but also in research and development (funds became available)
Problems addressed: indexing with technology is very efficient, but finding something is not effective.

Solution: Search and access the main component of these mainstream efforts

Thus development and widespread use of search engines, among others.
Notions – such as aboutness and subject – remain, but resulted in very different operationalizations, e.g. weblinks by Google. or representations, such as various visualizations. Represenation, visualization, searching, navigation, display are being connected
Many efforts are proprietary. Thus, information organization, once a highly visible and public affair, went to a degree private, behind a curtain.
Still, and in contrast, many efforts highly public, voluntary, and cooperative, in the spirit and culture of the Internet and the Web, such as conducted by the World Wide Web Consortium (W3C).

