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Search panacea or ploy:
Can collective intelligence 

improve findability?
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Introduction

Several years ago, Microsoft asked me what I knew about social search. I wrote a report that identified Eurekster (www.eurekster.com) as an early entrant. I identified a number of research groups and fledgling efforts in Silicon Valley to tap “the wisdom of crowds.” I concluded that social search was one angle that might be used to slow down the Google juggernaut. The big finding was that social search was less of a technology and more of a consequence of the use of the Internet as a spiffed up version of AT&T's party line. Listening in was great fun when families shared telephone lines. Social search and its variants was an outgrowth of the Internet's increasing popularity.

Search and retrieval gets a remake every few years. Text mining and discovery tools surged with injections of U.S. Government money when budgets for human analysts were slashed. After 9-11, technology that had languished in the shadows took center stage. Key word retrieval is useful for certain types of research. Laundry lists of results required a human to sift through them. Natural language processing, the Semantic Web, LSI (latent semantic indexing), and predictive analytics offered what key word retrieval could not—provide an overview, allow point-and-click discovery, and identification of the nuggets of information needed to answer a question or solve a problem.

Social search in all its many forms can be quite useful. It allows individuals to identify a particular source that struck a person as useful. If several people identify that source as valuable, the “collective intelligence” of the users has filtered the wheat from the chaff. Instead of being the solution, social search is one more technique in information retrieval.

Placing too much or too little emphasis on it is risky. Like other search techniques, social search can be useful. Social search does have a downside because several people acting in concert can distort the system. Examples of this may be found on Digg.com, Reddit.com, and Delicious.com every day.

What's difficult to understand is how much of search and retrieval is a product of marketing hyperbole. There is significant dissatisfaction with most search systems. When users have a problem and the existing products leave a need unmet, marketers are quick to exploit the sales opportunity.

Consider that marketing is now more important than technology. Google offered a basic vanilla search Appliance and sold 10,000 customers a box on the strength of Google's Web search and the assertion that the Google Appliance made enterprise search easy. Enterprise search is not easy with or without a stack of cheery yellow Google GB 8008s.

Buzz goes a long way in search. The San Francisco area company Powerset demonstrated its public relations expertise as it burned through $15 million and a management shakeup. Impressive for a company without a product after two years of trying with off-the-shelf technology from Inxight, a Xerox PARC spin out and now part of Business Objects, soon to be subsumed into SAP.

Some vendors let their customers do the selling. Fast Search & Transfer, a Norwegian search specialist, holds an annual search revival. The faithful attest to the power of the Fast ESP engine. The ESP means Enterprise Search Platform, not Extrasensory Perception, of course.

Some search vendors—one big U.K. outfit and one American company that has been chopped into smaller pieces in order to generate much-needed cash—have made sales by hiring well-known, high-profile individuals to endorse the companies' products. One of these celebrities evidenced too much enthusiasm, sparking allegations of improper conduct in procurement competitions.

Other vendors identify a problem with a particular search solution and develop an alternative. For example, there are more than 65 million Sharepoint seats in the world. Microsoft's Swiss Army knife content system comes with a free search system, but by all accounts, it is limp-wristed. Coveo has a snap-in solution that works. Bethesda, Maryland-based dtSearch has followed a similar path. Microsoft, a company continually challenged by search in all its varieties, is an ecosystem abdicating to a flourishing search ecosystem.

The roll call of search panaceas now includes social technology. Add it to statistical search, fielded search, and free text search. The net net is that social search can contribute to better results, but it is not a panacea. None of the present search systems is very good, in fact. Google proudly points to its dominance in search, but its world-renowned engineers have been working to develop systems that take the user's query as a clue. Algorithms determine what the user really wants and then gives that information to the user. Google plays down its Big Brother technologies, but not even Google's social voting, its high-speed data management systems, and its exhaustive user data can deliver information that works first time, every time.

Search is a very hard problem in computer science. It will remain a tough nut to crack for the foreseeable future.

The Information Universe I

In November 2007, a gentleman named Daniel P. Morse, DPM Technologies, Inc., gave a presentation named “Searching Absolutely Everything”.

Colloquial speech allows all to be used as a short hand way of saying, “Get me what's available about a topic.” All, a pesky categorical affirmative, does not mesh with current information retrieval systems. Consider this illustration of an information universe:
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Figure 1:  Searching the Universe of Information

The tinted areas represent the information that may be available to an organization or an individual user. The blank areas are the “there be dragons” unknowns. The information is either not available or it is unknown, which means that the user doesn't know where to look or how to frame the investigation. Text mining and its close cousin technologies can help a user discover information that might otherwise have been overlooked. Despite the petabytes of digital information that are available to a researcher today, vacuums exist. Making a decision based on available information is very different from making a decision based on all the data. Most people lack sound information judgment. Many managers look at some data and then guess. The popular view of guessing is playing a hunch or relying on instinct. In some situations, a guess may be good enough. In others, a guess flips open the lid on a digital Pandora's box.

The Information Universe II
Which system? In the Web world, Google snags upwards of 60 percent of the queries. Microsoft, Yahoo, and the dozens of other Web search engines divvy up the remaining percentage of queries.

But in the enterprise, the paws of Google have yet to stamp out the competition. Consider this list of search technology vendors. Keep in mind that each of these vendors offers different blends of algorithms, semantics, and social functions. The specifics of these systems is less important than answering this question, “Who are these guys?”

	Acuity Software
	IntelligenX (formerly i411)
	QL2

	Attensity
	Introsspect
	Radar Networks

	Autonomy
	Inxight (Business Objects)
	Recommind

	Bitext
	Just Systems
	Revelytix

	Blossom Software
	KNOW Inc
	SAP

	Caliph & Emir
	Kanisa
	SAS

	Capitiva Software
	Kennen Technologies
	SLI Systems

	Clarabridge
	Knowledge Foundation
	SPSS

	ClearForest (now Reuters)
	Kosmix
	SRA International

	Cognition Technologies
	Lexalytics
	SaltLux

	Cogo Inc.
	Lextek (possibly defunct)
	Sandpiper Software

	Contegra
	Linguamatics
	Saqqara

	ContentScan
	LinkSpace
	SchemaLogic 

	Convera
	Lucene
	Scientgo

	Coppereye
	M2mi
	Search Catcher

	Correlate AS
	Mitre Corp.
	Semandex networks

	Coveo
	Megaputer
	Semantic Insights

	Cycorp
	Mercado
	Semantium

	dtSearch
	Microsoft
	Semantra

	Data Harmony
	MindJet
	Siderean

	Dieselpoint
	Mobius
	Speed of Mind (Surf Ray)

	EMonitor
	Modus Operandi
	Sphider

	Endeca 
	Mondeca
	Spotfire

	Exalead
	Mondosoft (in bankruptcy)
	Stratify

	Expert Maker
	Muse Global
	Sunrizen

	Expert System
	Northern Light 
	Swoogle

	Facetmap
	Notiora
	Tableau

	Fast Search & Transfer
	Nstein
	Temis

	Flamenco
	Ontomantics S.A.S
	TeraText

	Fourth Codex
	Ontoprise GmbH
	Tesuji

	Gigaspaces
	Ontos International AG
	TextArc

	Google
	Ontotext Lab, Sirma GmbH
	Thetus Corporation

	Groxis
	OpenText
	Thunderstone

	Hummingbird
	Oracle
	Top Quadrant

	IBM (teaming   with Yahoo)
	Panoptic >  Funnelback
	Visual Knowledge

	ISYS
	Planet Search
	Vivisimo

	InQuira
	Powerset
	Web Side Story / Atomz

	Inmon Data 
	Pragati Synergetic Research Inc.
	XSB Inc.

	Innerprise (GoDadday)
	Progress Easy Ask
	Zepheira

	Integrity GmbH
	Project 10x
	Zylabs


Figure 2: Table of Search Vendors

A more difficult question for some is, “How will these companies differentiate themselves?” Or: “How will these companies generate enough revenue to survive?” Keep in mind that some search vendors hope to find a sugar daddy who buys them out. Others believe they are the next big thing, maybe the next Google. 

Several conclusions may be tentatively asserted based on this list:

1. No single company has all the answers; otherwise, search would be like the automobile industry or the toothpaste market—a handful of vendors with three or four dominating the market, few new entrants, and most innovations limited to cosmetic and design changes

2. The names of the companies provide insight into what the core technology “under the hood” does; for example, semantics from Semandex Networks, Semantic Insights, Semantium, and Semantra, among others. Or, intelligent systems from Cognition Technologies, Inxight, Knowledge Foundation, and Nstein. Or, ontology-centric search from Ontomantics S.A.S, Ontoprise GmbH, Ontos International AG, Ontotext Lab, and Sirma GmbH. Obviously there are very different conceptual and technical ways to approach search.

3. An organization wanting to license a search system for the first time to replace one that doesn’t meet the organization’s requirements has a big job ahead in order to figure out what system is “right” for them.

4. Social search has considerable appeal in certain situations. However appealing Facebook-like technology is to college students, it may send a shiver down the spine of a pharmaceutical company's security professional. 

Little wonder that Google has asserted that information technology departments are facing a crisis. Users want more powerful system. Complexity rises as budgets come under greater pressure. 

The day-to-day crisis mode of many IT departments makes it  difficult for these professionals to tackle other, possibly more strategic information problems. 

In our work for the first three editions of the Enterprise Search Report, we learned that some vendors' search systems have a mediocre track record. An errant search system, often without warning, can trigger cost overruns and create unexpected demands for additional hardware, bandwidth, or troubleshooting. Other findings include:

1. Most people who use online search, business intelligence, and commercial database services have no idea what’s included in the data set queried, whether the retrieved information is right or wrong, or when the data were created, updated, and refreshed in the system.

2. The five or more search systems available to rank-and-file professionals in a Fortune 500 corporation are generally disliked and tolerated. Only when the system is non-functional and the costs sky rocket will senior managers take action. Their action? License another search system and grandfather the non-functional one because it’s easier.

3. Work-arounds are plentiful. These range from paper files kept in offices to an underground and informal system that ignores security procedures in order to keep the wheels of work processes turning.

Search without Search

In a sense, social search is search without search. It's the equivalent of asking someone for the answer to a math problem. On a larger scale, social search is a variant of Larry Page's PageRank algorithm. Humans click on links. Counting the clicks provides useful, valid data about preferences.

The diagram below provides a summary of the vector of change in search and retrieval. The original diagram came to me from SAS, who published one of my white papers on its Web site. I have made some important changes to the SAS original, and I have added two angled lines that reveal  important information about search, regardless of its flavor. Note the column labeled “Data Warehouse.” Digital archiving of structured data began decades ago. I've set the arbitrary date of 1995 to illustrate that data warehousing is a mature technology today. It has become a commodity due to the low cost of storage and wide diffusion of the ins and outs of the technology. 

Keep in mind that the statistical tools used to extract information from a data warehouse are complex, and most people working with these repositories enjoy job security and good pay. But the $200 Windows Home Server and Mac’s Time Machine are variants of data warehouses. In a few years, data warehouse technology will be subsumed into other functions. 
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Figure 3:  Variations on a Search Theme

The next three columns are Digital Content Explosion, Enterprise Search, and Rich Text Processing. Since the mid 1990s to the present, the revolution in search has been a reaction to the volume of digital content that is available. Each column represents a different wave of innovation designed to tame the digital content beasts rampaging wherever humans and computers meet.

First, there’s the key word search sector’s growth in the period from 2000 to 2005. Autonomy, Convera (formerly Excalibur), and Fast Search & Transfer were the “big three” in search. Major corporations licensed these six figure solutions. Endeca joined the fray, but that company remains a privately-held firm poised to take over the number two spot from Fast Search & Transfer. Convera has fallen by the wayside. 

Second, esoteric technologies for squeezing meaning from text enjoyed an embarrassment of US government largess. Money flowed from In-Q-Tel and other government entities.

Not surprisingly, there are dozens of companies now pushing into the commercial sector. The uptake for some of these companies has been good; for example, Coveo, Exalead, ISYS, and Siderean have made significant gains against the “big three” as well as capturing accounts where a combination of search-and-retrieval and point-and-click interfaces allow a user to explore content by type, category, and other types of conceptual access points.

Third, we are now in the Rich Text Processing era. The need for discovery is a way to allow a user grasp a sense of what's available. The human is gifted at recognizing what it wants. The rich text processing technologies are designed to generate lists, facets, metaviews, and visualizations of content. As Vivisimo's founder Raul Valdes Peres told me, “People need information overlook.” 

The most interesting aspect of this diagram is the emergence of Predictive Search and the almost too good to be true notion of Search without Search. My former boss at Booz, Allen & Hamilton, Dr. William P. Sommers told me in 1981, “A manager wants to walk into his office and have the computer tell him what he needs to know today.”

Companies like SAS, SPSS, and Cognos continue to capture customers and, interestingly enough, add various types of search and text processing features to their sophisticated statistical processes. The idea is that a user wants to “crunch” text and numbers, have those data processed by statistical routines, and then look at a report or “output” that “tells” the user what he or she needs to know. The next wave of innovation has already become somewhat apparent. 

The Web search and advertising giant Google has filed a patent application for what it calls “I’m feeling doubly lucky”. The idea is spot on with what users—both at work and at leisure want. The system delivers information without the user doing anything. The Google system, if it is representative of advanced search, knows the context of the user. The system queues up information based on user’s past actions, the user’s present location, and what other users who are similar to a specific user requires. The Google system then “pushes” this information to the user’s mobile computing device or computer. The patent application describes this approach as “I’m feeling doubly lucky”, presumably because the user doesn’t have to do anything to get the information he or she requires. 

Technology Maturity and Technology Complexity

Accept for a moment the timelines and the arbitrary trends in search. What I do want to focus on is that in the graphic there are two different lines running at angles to one another. One line shows the maturity of a particular technology at a point in time. So, data warehouse technology is more mature than enterprise search. The newer technologies in the chart are less mature. Less mature technologies are subject to change, may require expensive technical fixes, and can consume massive amounts of computing resources. Therefore, if one puts on an accountant’s green eye shade, the conclusion is “New technologies are likely to pose more risk to a budget”.

Now look at the other angled line. It’s labeled “complexity”. The data warehouse technology is less complex. Now keep in mind that because computers and software are involved, complexity is relative as I use the term. Notice that the newer technologies that  predict or perform the Googley magic of “search without search” are hugely complex and, therefore, demand massive computational resources. At some point in the not too distant future, many organizations will not be able to run these next-generation systems themselves. Text processing or predictive utility services will run from a remote location. This “from the cloud” converts advanced text processing into a “pay as you go” service. The shift from locally-installed and maintained systems will be forced upon organizations for three reasons.

1. People. In the near future, computer and software professionals with the needed expertise will be in short supply and expensive. The education system will adapt, but that does little to solve a personnel problem in the short term.

2. Computer infrastructure. The chatter about “lights out” servers and drag-and-drop programming are significant innovations. But the skills needed to implement, maintain, and tune the high octane systems needed to advanced analytics may exhaust the Board of Directors’, Wall Street’s, and the chief financial officer’s patience. It may be cheaper and more bottom line friendly to outsource next-generation information processing. Utility or cloud computing, therefore, may be unloved by some managers, but it may be forced upon staff by financial imperatives.

3. Fast-cycle software. Information technology organizations talk about change, but most IT professionals want stability and reliability. When advanced systems such as those for “search without search” become available, IT departments may dig in their heels and become overseers of advanced text processing that runs from the cloud. Make no mistake. Such professional outsourcing management is a big job, and it may be the only way to move an organization forward with certain advanced processes.

The demand for advanced text processing is real, and it is likely that exogenous factors will alter the landscape from what it has been since the 1990s. But in computing, the emergence of cloud solutions is little more than a return to the centralized mainframe concept reworked for the current generation of technology.

No Panaceas, Many Ploys 

We have completed a major study of the search-and-retrieval requirements for the leading U.S. Government science agency. A look at the major findings is sobering:

·  “I want a system that gives me the most relevant information from our in-house documents, Web content, and the third-party content we license from commercial sources.” Note that this synthetic statement does not want semantics, linguistics, or visualization. The statement expresses a desire to run one query and have access to pertinent information from different, geographically dispersed sources. Delivering this type of key word search functionality is not trivial but it can be done with systems that federate or give the impression that the multiple content domains are known to one search system. The results can be winnowed so the most relevant appear in the results list. 

· “I want a system that responds quickly just like search systems for the Web.” Note that this is not a search technology problem. Poor performance is almost always a result of hardware, software, and infrastructure issues. Money and engineering can address most performance problems. But when the funds are not available, the search system won’t work very well. One US government system could index only 17 million documents out of a pool of 40 million. Without money to address infrastructure and engineering problems, the advanced system wasn’t much good for search. More than half of the information wasn’t available to the system.

· “I want to see the information and have a search box and some type of point-and-click display so I can find what I need my way.” Note that this is an interface issue. It can be resolved by indexing content by entities (people, places, and things), concepts, and relevant terms from a classification system. An interface alone won’t solve the problem. And, having large amounts of metadata attached to each document won’t improve search unless the needed content have been transformed so the rich text processing system operate.


No system available today can deliver on these needs. The charm of Moore’s Law doesn’t change one fact about computer systems. Upgrading a system is expensive and when done improperly, the upgrade can gobble available cash. In an organization, scaling is slow and expensive. More important, however, is the assumption on the part of most IT professionals that search’s computational demands are not a problem. When a hot spot brings a search system to its knees or the accounting department cannot process the payroll, the easiest fix is to turn off the search systems’ processes.


Remember that it is difficult to find mission critical information when the data aren’t in the system, when the system is not responding, or when the system’s resource hogs have been disabled. How common is this problem? In our work, we learned that more than two thirds of the Fortune 500 companies we surveyed have experienced infrastructure issues and taken Draconian steps to get the affected systems up and running. Search, a problem in the first place, is often scarified to other, higher priority functions. 


The good news is that competitive intelligence is improving, albeit slowly. The wide diffusion of advanced text processing tools and the ready availability of digital content provide the raw material needed to extract intelligence from information. There will be the inevitable stop-and-go progress. At some point in the future, systems, information, and users will come happily together. Our efforts are making this “better world” a reality, so we can tackle the problems that demand resolution.

� Stephen E. Arnold is an independent consultant. He's the author of The Google Legacy: How Search Became the New Application Platform, the first three editions of the Enterprise Search Report, and Google Version 2.0: The Calculating Predator. His work has been distributed by Bear Stearns and Outsell Inc. This information is based on research for this forthcoming study, Beyond Search: What to Do When Your Search System Doesn't Work, Gilbane Group, 2008. His Web site is � HYPERLINK "http://www.arnoldit.com" ��www.arnoldit.com�.
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