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Functional overview of Information Retrieval System
 
An Information Retrieval System is a system that is capable of storage, retrieval, and maintenance of information. Information in this context can be composed of text, images, audio, video and other multi-media objects. 
A Total Information Storage And Retrieval System Is Composed Of Four Major Functional Processes: 
Item Normalization
Selective Dissemination of Information
Archival Document Database Search
Index Database Search Along With Automatic File Build (AFB).
The following figure shows the logical view of these capabilities in a single integrated information retrieval system. Boxes are used in the diagram to represent functions while disks represent data storage.
Item normalization:

 The first step in any integrated system is to normalize the incoming items to standard format. Item normalization provides logical restructuring of the item. Additional operations during item normalization are needed to create a searchable data structure: identification of processing tokens, characterization of the tokens, and stemming of the tokens. The processing tokens and their characterization are used to define the searchable text from the total received text.
     
Standardizing the input takes the different external formats of input data and performs the translation to the formats acceptable to the system. One example of standardizing could be translation of foreign languages into Unicode such as iso-latin covers English, French, Spanish, etc. Having all of the languages encoded in to a single format allows for a single browser to display the languages and potentially a single search system to search them.    

Multimedia adds an extra dimension to the normalization process. In addition to normalizing the textual input, the multi-media input also needs to be standardized. If the input is video likely digital standards will be mpeg-2, mpeg-1, avi or real media. In all cases for multimedia, the input source encoded to a digital format. The importance of using an encoding standard for the source that allows easy access by browsers is greater for the multimedia. 
The second step in normalization is to parse the item into logical sub-divisions that have meaning to the user. This process is called “zoning”, is visible to to the user and used to increase the precision of a search and optimize the display. A typical can be sub-divided into zones such as title, author, abstract, main text, conclusion and references. The zoning information is passed to the processing token to identify the operation to store the information, allowing searches to be done for a specific zone. The user reviews the results on the screen once the search is completed. The display screen is a major limitation to view the results to decide the relevant items for the search by user.  As the zoning will provide the abstract information for each result, the user can view more items relevant to the item he is searching.
The next step after zoning is identification of information (words) that are used in the search process need to be identified which is called as token processing. The first step in this process is determining a word.  Systems determine words by dividing input symbols into three classes: valid word symbols, inter-word symbols and special processing symbols.
· A word is defined as a contiguous set of word symbols bounded by inter-word symbols.
· Inter-word symbols are nothing but blanks, periods and semicolons.
· Special symbols are like hyphen which will have some special meaning depends on the language we are using. 
Next, apply stop list/algorithm to the list of processing tokens. The objective of the stop function is to save system resources by eliminating from the set of searchable processing tokens those that have little value to the system. The highly precise nature of the words only found once or twice in the database reduce the probability of their being in the vocabulary of the user and the terms are almost never included in searches. Eliminating these words saves on storage and access structure complexities. The examples of Stop algorithm are:
· Stop all numbers greater than ‘999999” (This was selected to allow dates to be searchable) 

· Stop any processing token that has numbers and characters intermixed.
The next step in finalizing on processing tokens is identification of any specific word characteristics. The characteristics are used in systems to assist in disambiguation of a particular word. Morphological analysis of the processing token’s part of speech is included here. Thus, for a word such as ‘plane’, the system understands that it could mean ‘level or flat’ as an adjective, ‘aircraft or fact’ as a noun, or ‘ the act of smoothing or evening’ as a verb.
Once the potential token has been identified and characterized most system apply stemming algorithms to normalize the token to a standard semantic representation. For example the system must keep the singular, plural , past tense, possessive etc. as separate searchable tokens and potentially expand a term at search time to all its possible representations , or just keep the stem of the word, eliminating endings. The amount of stemming that is applied can lead to retrieval of many no-relevant items.

Once the processing tokens have been finalized, based upon the stemming algorithm, they are used as updates to the searchable data structure. The searchable data structure is the internal representation of items that the user query searches. This structure contains the semantic concepts that represent the items in the database and limits what a user can find as a result of their search.
Selective Dissemination of Information:

  
The Selective Dissemination of Information Process provides the capability to dynamically compare newly received items in the information system against standing statements of interest of users and deliver the item to those users whose statement of interest matches the contents of the item. The Mail process is composed of the search process, user statements of interest and user mail files. As each item is received, it is processed against every user’s profile. A profile contains a typically broad search statement along with a list of user mail files that will receive the document if the search statement in the profile is satisfied. When the search statement is satisfied, the item is placed in the Mail file(s) associated with the profile. Items in the Mail files are typically viewed in time of receipt order and automatically deleted after a specified time period or upon command from the user during display.
Document Database Search: 

The Document Database Search Process provides the capability for a query to search against all items received by the system. The Document Database Search process is composed of the search process, user entered queries and the document database which contains all items that have been received, processed and stored by the system. Any search for information that has already been processed into the system can be considered a ‘retrospective’ search for information. Each query is processed against the total document database. Queries differ from profiles in that they are typically short and focused on a specific area of interest. Typically items in the Document Database do not change once received. The documents in the Mail files are also in the document database, since they logically are input to both processes.
Index Database Search:

When an item is determined to be of interest, a user may want to save it for future reference. In an information system this is accomplished via the index process. In this process the user can logically store an item in a file along with additional index terms and descriptive text the user wants to associative with the item. The Index Database Search process provides the capability to create indexes and search them.
The user may search the index and retrieve the index and/or the document it references. 
The system also provides the capability to search the index and then search the items referenced by the index records that satisfied the index portion of the query. This is called a combined file search.

There are two classes of index files. They are as follows


Public:   Public index files are maintained by professional library services personnel and typically index every item in the Document Database. There is a small number of Public Index files which allow anyone to search or retrieve data.


Private:
Every user can have one or more private Index files leading to very large number of files which references only a small subset of the total number of items in the Document Database.
