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Building an Index

Introduction

“building the automatic index is as important as any other component of search engine development”
Document Analysis and Purification

This process is needed because many pages in the web are made up of components other than just text and search engines have to find how documents are organized and what parts are important.  These other components can be photos, tables, charts, audio clips, etc.  Since these do not necessarily have any text associated with them the engine has to understand these elements and decide what to do with them.  Tags to know: <COMMENT> <ALT TEXT> <HREF> <FRAME> <META>.  It is also important to note that it may be necessary in this step to convert any postscript or pdf into editable data.  “One of the changes in search engine development un the past few years is that instead of search engine developers adapting to the different types of webpages, webpage developers are adapting their webpages in order to woo commercial search engines.”
Token Analysis or Term Extraction

This step consists of deciding which words should be used to represent the meaning of the document.  A few concepts are used in this process.  The first is a list of words called stop words.  These words have little or no value at all in terms of distinguishing one page from another.  (Examples: able, about, after, allow, became, been, before, certainly, clearly, enough, everywhere…).  Another concept used is called stemming.  This is where the engine reduces a word to its root by removing suffixes and/or prefixes.  (Example: reformation, reformative, reformatory, reformed, reformism(reform)  All of the longer words would map to the root word reform in the index.  This has an added benefit in saving space in the index as well.  
Manual Indexing
This is where a human being goes through a page and decides what the meaning of it is.  While this has become impractical for a full web search engine due to sheer size and growth, there are a number of more specific search pages that choose to use people in order to guarantee accurate results.  Sites such as the National Library of Medicine, H.W. Wilson Company and Cinahl are all examples of manual indexes.
Automatic Indexing

This is the way that the full web search engines, such as Google, choose to go about indexing.  They come up with a formulated set of rules that make the process of building an index of the entire web feasible.  The machines that then do the indexing are able to run day and night and do so much faster than humans could.  There are downsides to this which include web designer spamming, and in some cases less relevant results.
Item Normalization

The process is essential in the creation of an inverted file structure.  This is where the smallest units of the document (words) are made into searchable data structures.  In other words, everything must be made into the same standard format and organized in some logical manner by the search engine before it is made into the inverted list.  This is essentially a part of document purification.
Inverted File Structures

These are the main means by which search queries are answered and matched.  Inverted file structures consist of three components: the document file, the dictionary, and the inversion list.  The documents file is where each document is given a unique number identifier and all the terms within the documents are identified.  The dictionary is a sorted list of all of the unique terms in the collection along with pointers to the inversion list.  The inversion list contains the pointer from the term to which documents contain that term.
Other File Structures

Though this did not come up in the discussion, the article mentioned the idea of signature files at the end.  Basically this is a different way of matching terms to documents.  Instead of taking the term and matching it to document numbers that contain it, signature files get rid of all of the documents that do not contain the term and then go through the smaller group that does.
