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Full Text Search

Common on intranets, small web sites. Full-text search alone is usually not enough. Given any block of text, the most important term in that block may not be the most frequent; it may not be used at all since it is obvious. A search for detailed product information that results in listings of Corporate Press Releases is a common example: press releases use keywords often in order to rise to the top of search results.

Full-text search makes it harder on the user, as well. Since writers are not consistent in using all the words that can be used to describe topics, the searcher must plan very carefully to include all synonyms and all necessary levels of specificity in searching.

Often, dealing with search engines can be like asking for help from an informed but unhelpful expert:

User: I’m looking for information about DCA.

Response: Yeah, I’ve got a few hundred documents that mention DCA…here, just take them all. By the way, sometimes “DCA” means “Direct Chip Attach” and sometimes it means other things. You’ll have to look at each one to figure it out, though. You don’t mind sorting through it, right?

Full-text + Authority List (simple controlled vocabulary list)

An authority list is simply a list of preferred words that the database uses to index documents. It can improve results by focusing on terms and concepts that are known to be relevant, and ignoring other terms.  A controlled vocabulary list accommodates user errors (both when inputting new data and when searching) since it includes known misspellings, acronyms, or alternate terms.  

Ball Grid Array use for: BGA

BBUL use: Bumpless Build-up Layer

BGA use: Ball Grid Array

Bonding Machines

Bumpless Build-up Layer use for: BBUL

Burn-in use for: burn in, brun in, burnin

In this example, the database “knows” that if a user searches for “BBUL” that she is interested in items related to “Bumpless Build-up Layer.” Similarly, the acronym “BGA” is mapped to “Ball Grid Array,” the more correct term. Note also that common misspellings of “Burn-in” are included; a user searching for “brun in” will get results for what he probably meant to type: “Burn-in.”

An authority list adds a level of expertise to the harried search engine:

User: I’m looking for information about DCA. 

Response: I’m sure you mean Direct Chip Attach. I’ve got about a hundred documents about that. You’ll still have to look at each one to see if it’s what you want. 

User: Maybe that’s not exactly what I’m looking for; actually I don’t really know the right term for what I’m looking for. Can you recommend anything else?

Response: I can only help you if you know what you want. Please state your request in the form of a keyword. 

Thesaurus or Taxonomy (hierarchical controlled vocabulary  list)

A thesaurus is a powerful controlled vocabulary which is organized hierarchically. It has the additional properties of managing relationships between preferred and variant terms. So, search results can be placed in context and related topics can be suggested at any point.  

Chip Size/Scale Packages

BT: Advanced Surface Mount IC Packages 

RT: Ball Grid Array

RT: Lead Frame Surface Mount Devices

UF: chip size, chip scale

CSP use: Chip Size/Scale Packages

DCA use: Direct Chip Attach

Dicing Machines

Direct Chip Attach use for: DCA

BT: Packaging Technologies

NT: Wire Bonding Technology

NT: Flip Chip Technology

RT: Organic Land Grid Array

Here, the controlled vocabulary not only specifies preferred terms (“Direct Chip Attach” for “DCA”), but also relationships. “Direct Chip Attach” is related to a broader term “Packaging Technologies” and two narrower terms “Wire Bond Technology” and “Flip Chip Technology.”  An additional concept “Organic Land Grid Array”  is related in some other way and that relationship is included. 

Providing this kind of context for search results parallels how a conversation with a helpful expert might work:

User: I’m looking for information about DCA.

Expert: You mean Direct Chip Attach? Here’s the eight most relevant things I have. These four deal with Flip-Chip Technology and the other four with Wire Bond Technology. You might want to also look at some general information on Packaging Technologies. Also, you might be interested in some relevant information about Organic Land Grid Array technologies.

Faceted Categorization

Faceted classification systems are used to organize large groups of content. Instead of placing a content item in one place in a monolithic category hierarchy, the item is placed in multiple smaller sets of exclusive categories. Here are some examples of sets of categories (there are three facets in this example): 


The “Marcarini 1999 Barbera d’Alba Ciabor Camerano” would be classified as


Region:
Italian:  
Piedmont


Type:

Red Wines: 
Barbera


Price: 
Inexpensive: 
Under $20

With faceted classification, it is easy to add additional information without disturbing the overall structure. It would be possible to add the “Adige” region of Italy to the Region facet without affecting existing content. 

One benefit of faceted classification is that the categories can be used as navigation systems. A user who is interested in Italian wines can browse the Region hierarchy. At any point, she can refine her search by specifying a Price or Type of Wine, or both. The user is never restricted to browsing along only one facet. 

An “advanced search” can be created by allowing the user to specify values for multiple facets at once: a complex search might be “Show me all Italian wines under $60,” or “Show me all Chianti wines from Tuscany between $10-20.”  Adding more facets (like Vintage or Sweet/Dry Range) would allow even more specific searches. 

With a faceted system, our user finds that the expert is even more flexible:

User: I’m looking for information about DCA.

 Expert: Direct Chip Attach? Well, that’s a big subject. I can give you the most relevant documents, but can you tell me more about what you need? Are you interested in Research in the DCA Technology field, or detailed information about the DCA Process? I can also give you a list of the Products and Components that are related to DCA techniques. Here, I’ll start with the most relevant things in each of those categories.

User: Well, I need to plan a manufacturing facility, but I want to make sure we’re as up-to-date as possible. Let me start by looking at the resources on current Research. Hmm, that’s still too much, but I see that twelve of these documents also deal with manufacturing innovation. Out of what you gave me, just show me the Research resources that discuss the manufacturing process itself. 

Expert: Here you are. I’ve organized these by the phases in the Manufacturing Process.

	Full text search
	Authority List (Simple Controlled Vocabulary)
	Taxonomy (hierarchical Controlled Vocabulary)
	Faceted Classification

	Pros:

· Easiest to implement, just simple forms and database

· All words are indexed, so search range can be great, and search specificity can be high.

Cons:

· Database size can grow unmanageable

· Data is not organized, so cost of searching increases, cost of storage increases

· Database requires content authors to include all terms needed to describe a topic. 

· Word count frequency not a good determinant of relevance or quality

· Easy to get “no results” unless searcher is patient

· Need high performance hardware to get quick results

Summary:  Any effort, time, and cost, saved during database production are passed on to the searcher and the long-term administrator of the database. Not recommended as a complete solution.
	Pros:

· Controlled access searching supports efficient retrieval

· Spelling errors, acronyms, other common variants easily mapped to preferred terms

· Input data quality improved by including known keywords

Cons:

· Relationships between concepts/content items is hard to manage. 

· Keyword list must be manually maintained

· Increased initial implementation effort

· Controlled Vocabulary cannot be automatically generated

Summary: lots of additional benefits with some additional initial work. Address some usability concerns: error tolerance, showing context for search results. Additional development time results in improved search for most users. However, may not scale easily.
	Pros:

· Relationships between concepts, content items is explicit and clear

· Hierarchical structure of knowledge is made explicit

· Domain knowledge is clarified for all users

· Allows information organization similar to other reference tools: encyclopedias, phone books, library catalogs

Cons:

· Increased maintenance complexity, editor needed

· Increased initial implementation effort

· Additional design considerations for thesaurus maintenance interface

· Strict hierarchy of concepts may not be flexible or clear enough for all uses

· Thesaurus cannot be automatically generated

Summary: Adding hierarchical structure to the c.v. list improves site navigation. Additional development time and maintenance efforts required.
	Pros:

· Multiple categories are more flexible, scalable than a strict hierarchy.

· Some aspects of maintenance are easier, since concept structures are smaller and more clearly defined.

· Accommodates new terms, concepts, and relationships

· Local changes can be made without disturbing other parts of the structure

· Site navigation structure can be generated from facet hierarchy.

· Easier for searchers to understand concepts and relationships

· Supports very complex searches and browsing

Cons:

· Increased maintenance complexity—domain expert required

· Increased initial implementation effort

· Facets cannot be automatically generated

Summary: sophisticated, flexible, and robust system to support wide variety of search/browse needs. Additional development time and maintenance required. 


Type of Wine 


	Red Wines


		Barbera


		Cabernet Sauvignon


		Merlot


		Chianti


		Pinot Noir


		Sangiovese


	White Wines


		Chablis


		Chardonnay


		Pino Blanc


		Riesling


		White Burgundy


	Sparkling Wines


		Champagne


		Sparkling Wine


	Dessert Wines


		Vermouth








Region


	French


		Alsace


		Burgundy


		Champagne


		Loire


		Rhone


	German


		Mosel-Saar Ruwer


		Friesland


		Other German


	Italian


		Friuli-Venezia Giulia


		Piedmont


		Southern Italy


		Trentino-Alto


		Tuscany


	Spanish


	USA


		California


		Texas





Price 


	Inexpensive 


Under $20


		Under $10


		Under $5


	Mid-priced


		20-30


		30-40


		40-50


	Expensive


		50-60


		60-70


		70-100


	


	








