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\erity was one of the first enterprise search solu-
tionsthat did everything: search, automatic index-
ing, federating, personalization, text mining,
expert identification and more. \Verity was among
the first search vendors to emphasize intellectual
capital, not basic search, as the goal.

Author’s note: | have a number of profiles | wrote about Verity. The company was
of considerable interest to organizations and investment firms. The firm had built
a strong brand presence and a history of interesting senior managers, including
Philippe Courtot, a French entrepreneur and ski buff. The company’s manage-
ment captured headlines.

The firm’s technology provided a way for a licensee to retrieve information stored
on different servers in an organization. The design of the Verity system required
appropriate resources to keep the indexes updated and the user-facing perfor-
mance rapid enough to be useful. Verity's marketing introduced a number of con-
cepts that were picked up by other vendors.

Verity's single greatest strength was security. The company offered an approach
to search control that worked. Many search vendors ignored security require-
ments. However, Verity's security system required active management by a
human.

Verity seemed to be chugging along. The company patrticipated in conferences,
staff exhibition stands, and services clients worldwide. Autonomy’s purchase of
Verity was a surprise to some analysts, but signs of difficulty were evident to
some who followed the company closely.

Verity professionals were absorbed into Autonomy or left the company to find
their futures elsewhere.

This is a 2005 draft. It will not be updated.
Stephen E Arnold, December 4, 2013



Introduction

Verity provides infrastructure that “brings peopl&prmation, and busi-
nesses togethet. Verity was founded in 1988 by Dr. Michael S. PtiriEhe
new company was a spin off of Advanced Decisiorté&ys. The initial
product was called Topic because search resultd beudisplayed by broad
category as well as a traditional IBM STAIRS IliAst list of documents.

Table 1: Verity K2: A Bird's Eye View

Product Thumbnail

1 Search Brand
2 OS Supported

3 Est License Fee
4 Functions

5 Claimed Fea-
tures

6 Downsides

7 Similar To

Product Close Up

@

K2 and Ultraseek (purchased in 2002 from Inktomi)
Oracle Solaris, Linux, Microsoft Windows, IBM

License fees begin at $39,500 for an unlimited multi user Topic license. A networked installation began at
$15,000 per server. Per user fees were $700 for DOS and $2,500 for Sun Microsystems computers. One
pricing model charged the licensee by each cell of data processed in a database.

K2 was able to process structured and unstructured information. The 2005 K2 system provided a full-scale
information application development environment, Endeca-style faceted search, content management, and
expert identification, security, usage tracking, and text mining.

Verity was not a search vendor. The company said it was in the “intellectual capital management business.”
Verity provided an integrated product family that delivered enterprise-wide information applications. The
system could handle search, navigation, personalized content distribution (alerts), document boosting, and
almost every function that information could support.

Verity was a trailblazer in making search and retrieval secondary to higher-value functions involving infor-
mation. The complex system required appropriate resources and dedicated staff to deliver its wide range of
features and functions.

Autonomy, Convera, Delphes, Endeca, Entopa, Fast Search & Transfer

Topic allowed users to search for concepts or ideas, as opposed to keyword searching using the Boolean
operators AND, OR, and NOT. Verity has morphed into a “solution provider.” In addition to basic search and
retrieval, the company expanded into content management and solutions for automatic indexing and classi-
fication, content recommendation, employee monitoring, and analytics. The company also offered special-
ized interfaces such as a question-and-answer system. The idea was to allow an employee to interact in a
more natural manner with an information retrieval system. Verity offered self-service customer support sys-
tems.

In 1990, the company landed a major contract teigeoa messaging work
flow solution to the US Air Force. The company wpablic in 1995, raising
about $40 million in its initial public offering. féer years of losses, Verity

dipped in and out of profitability. As sales deelih Verity accepted a deal
from Autonomy, a UK search vendor. Autonomy paidut$500 million for

technology, license deals, customers, and OEMi@ig¢quipment manu-

facturer) contracts.

L. Verity marketing material. See http://goo.gl/kX4S7Z for the Securities &
Exchange Commission archive document.



Verity was one of the first companies that madarct®w long and difficult
the journey from search to profits was. The Veléson is often ignored:
complexity, difficult to control costs, and perfaance issues undermine
glittering marketing promises.

The company started with search and then expamded inumber of allied
disciplines. Verity was the first company to usarsh to penetrate other
enterprise services that required access to infiiomaverity, in my opinion,
taught other vendors that importance of “searckre

Verity: A Trailblazer for Enterprise Search

Verity was one of the highest profile search vesdormove from start up
based on search technology that moved from thergoent sector to com-
mercial enterprises. Verity also mounted a sucaéssfial public offering.
Finally, the company’s senior management sold tmAomy for a $500
million payout.

The timeline ran from 1988 to 2005. In 17 years, an

enterprise search vendor snagged a brass ring and V LT
avoided a Convera-type of fate. At the time ofige to € ltY
Autonomy, Verity had about 500 full time employees —
and revenues of $124 million. Revenue per empltytee

$248,000 per full time equivalent. In that timeyitfegrew faster than most
enterprise search systems, but far slower thanrfuny. Verity remained in
business, but it is not clear if the company cddde survived without addi-
tional cash or a buy out. Until the sale, Veritysmehipsawed with financial
issues and management challenges.

Verity was among the first of the enterprise seadors to replace the
word “search” with a higher-value description. Tdachphrase for the com-
pany was “intellectual capital management.”

Blazing a Product Trail

Verity began with search and then branched interatiformation centric
applications. The vision was to deliver integrat@drmation access solu-
tions. | think of Verity as the company that chdrtee course dozens of
other enterprise search vendors would follow. leakead carved through the
wilderness, those who took the road found themsdtveked into a course
that lead to specific checkpoints. The end waseeithsell out or failure,
depending on one’s point of view.

By 2005, Verity had become an information-centecsion of an enterprise
infrastructure vendor like IBM, Oracle, or SAP. teed of mission-critical
back office functions, Verity tried to put inforniah access front and center
instead of accounting, warehouse management, dacpese resource plan-
ning.



“Verity is a leader
in meeting [portal]
market require-
ments and pro-
vides some of the
most effective
software for
exploiting internal
information shar-
ing."— Eric Woods,
Research Director,
Ovum

At the time of its sales, the core of Verity's eptise infrastructure consisted
of two proprietary servers and associated softwEtne.K2-Broker accepts
and returns search results to users. The K2 Saoteally carries out the
search. The value proposition is that the architectlistributes computa-
tionally intensive processes associated with seanclretrieval over the
available resources. Effective distribution of warkproves efficiency.
However, the system assumes that the different coss are properly
resourced and configured.

Highlights of the Verity journey through an uncleattwilderness included
these milestones:

e 1988. Company opens its doors to provide searchedridval software.
The product provides full-text retrieval, a prograing environment,
and unique terminology such as “localés.”

e 1989. US Strategic Air Command licenses Topic. \fdee of this deal
is estimated to be $35 to $40 million. SAC usedsiystem to scan and
route “real time content” to air force intelligenapalysts.

e 1990. Topic Real Time débuts. The system includsdch but support
for newsfeeds and email indexing. The system mdtehgser’s inter-
ests with the “real time content” to deliver a stilee dissemination of
information service or SDI. SDIs are now callecetéd.” The matching
service is now called “personalized search resultsleal is signed
with Dow Jones to distribute Topic Real Time witle DowVision news
subscription.

e 1993. Verity agreed to sell itself to Frame TeclgglCorp. The deal
fell through. Dr. Michael Pliner left the compaiie was replaced by
Philippe Courtot, who describes himself as “a $endrepreneur.” Mr.
Courtot slashed prices and amped up Verity’s margel.osses reached
$3 million per year.

e 1994. Verity rolled out InfoAgent technology. Tlea was to make it
possible for other enterprise software vendorsribexl Topic search
into their applications. Verity eventually licensiésl Topic InfoAgent
technology to about 250 companies.

« 1995. InfoAgents were integrated into Verity's Toferver. Verity
shifts focus from the enterprise market. The Tegiwver was positioned
as a system to filter, analyze, and retrieve infitiam from different
applications. Verity was one of the first searchda@s to offer “feder-
ated search.” Federated search allows a useréo @single query and
retrieve relevant information from different applions, databases, and
source documents. Losses reached $6 million per yea

2. A Verity “locale” refers to a configuration specific to a region. Not every
Verity function is available for certain languages in a locale.



1996. Philippe Courtot expanded into the persooaiputer market.
The company released a version of Topic compaiiitle Netscape's
Web browser. Verity acquired InSite Computer Tedbgy so that
Topic could integrate with Microsoft Exchange. Lesslropped to a
negligible $300,000.

1997. Verity acquired Cognisoft, a Microsoft cenginterprise software
development company. Verity launched IntelliSergpatent-delivery
system that worked via Intranets or over the Irgerderity bought
Keyview for its file processing software and 64Kjatabase manage-
ment software development company. Losses hit $ll®m Revenues
were $43 million. Philippe Courtout was replaced3ary Sbona in July
1997.

1998. Mr. Shona shifts focus back to the enterpriaeket. He reorga-
nized the sales and marketing operation. Licensepivere raised.
Verity positioned its technology in terms of entisp knowledge and
retrieval. New products were Verity HTML Export akdy View.
These were document management solutions. Netlosspped to $16
million. Revenues were $40 million.

1999. Verity introduced is Profiler and Knowledgeg@nizer products.
Both products were bundles of Verity functions. Toepany’s reve-
nues reached $65 million and the company reporf@ofit of $12 mil-
lion. Anthony Bettencourt becomes president. Morgbbecomes
chairman of the board.

2000. Verity introduces Portal One, the federatsatch system could
support access from an expanded range of deviceteaninals. Reve-
nues reached $96 million. Verity consulting andieegring services
accounted for about $30 million. Verity generatgut@fit of $33 mil-
lion.

2001. Mr. Bettencourt slashed staff by 13 percéatity expanded its
international presence with offices in Sweden, Spae, Brazil, Mex-
ico, and South Africa. About $30 million of year®Drevenue was from
outside the United States. Revenues were more®th@d million. Ver-
ity ranks 17th on Fortune Magazine'’s list of thé I8stest growing
companies and as the second fastest growing seftiivar.

2002. The core search system was renamed K2. Resel@ecreased to
$93.8 million. The company reported net incomelufg $1.5 million.

2003. Verity acquired Cardiff Software, an imagamg forms process-
ing company. The company stepped up its marketirige US govern-
ment focusing on large deals like the Departmemarheland
Security’s Joint Regional Information Exchange 8ystVerity's reve-
nues totaled $102 million in 2003, with net incoaf&11.6 million.

2004. Verity revenue reached $124.3 million. Nebime was $11.6
million.



“"After reviewing
the company's
operations and
strategy, it was
clear that the com-
pany needed to
focus and that its
efforts were being
diluted by too
many markets and
products,” said
Shona. "We were
just all over the
place, and in too
many things." —
Gary Sbona, Verity
CEO in 1007.
Source: Cnet at

e 2005. Verity announces broader analytics functibpnalerity buys
Cardiff, a forms processing vendor. Verity acquiNative Minds, an
online self-service search vendor. Verity acquiDedlasoft, a business
process management vendor. Autonomy buys Verit$s®0 million.

The road moved from search to knowledge managetoedquisitions in
allied fields like software connectors, engineersegvices, and document
management. Staff reductions were used to booStahitity. The company
reached the end of the journey with its sale @ffit® Autonomy. Verity was
fortunate to achieve a successful exit from thectemarket.

Verity's sequence of activities became the paradigmother search ven-
dors. The touch-and-go financial performance lestheer to failure or an
event that leads to a sell out or a roll up strat¥grity sold out and did not
implode like Covera, Delphes, Entopia, and othéemmise search vendors.

Verity demonstrated that enterprise search wasyateagh business to
grow and sustain. Search did not lay golden eggs.

Customers

Verity asserted that it had thousands of licenséemng the company’s cus-
tomers were:

e American Express

o AT&T

* Borland International

e Bristol Myers

« Cap Geminia

e Ernst & Young, Bristol Myers

« Hewlett Packard

¢ Intel
« MCI
*« Motorola

* National Science Foundation
* Northern Telecom

« SAP

e Squibb

» Time Warner Pathfinder
e US Army

e US Department of Defense



e US Department of Energy
e US Department of Justice
e Wells Fargo Bank

e Xerox (Docushare)

* Yahoo

In addition to marquee clients, Verity was oneld first search vendors to
license its technology to other enterprise softvegreelopers. At the time of
the sale to Autonomy, Verity had more than 250inebequipment manu-
facturing (OEM) deals. | have not been able to iokadist of these licens-
ees. Broadvision, founded by a Verity founder’sewiised Topic within the
Broadvision content management system progiwtacromedia (ColdFu-
sion) licenses the Verity search engine. The OEMggut a document limit
on the partner’s system. For example, Macromedigyweould index a
maximum of 250,000 documents. For more documemsMacromedia
customer had to license the full Verity system.

The company formed a partnership with Dow Jones. DbwVision news
service resold Topic Real Time.

Senior Management

Verity's original management and technical teaniuded:

» Dr. Michael S. Pliner who had been involved in Ryt network tech-
nology company. Resigned in 1993. Dr. Pliner wor&eadlopic’s con-
cept retrieval system.

e Philippe Courtot. He was president from 1993 to9.99

e Stephen W Young, chief operating officer, 1997 fardk Mr. Young is
affiliated with the Regent Pacific Management oigation.

« David Glazer, worked on core search at Verity. Heks at Google.

e Phil Nelson, worked on core search at Verity. Hekgdor Google in
2008

» Dr. Abe Lederman. After leaving Verity, Dr. Ledermfounded Deep
Web Technologies, a system for accessing conterihcloded in most
Web indexes

e John Lehman, vice president of business development

« Clifford Reid, vice president of engineering. L¥#rity in 1995 and
founded Eloquent, a digital video company

8- In 2001, Verity engaged in a legal dispute with BroadVision related to the
Verity Development Kit.



Verity K2 Enter-
prise, INERIS'
users will be able
to locate research
data and other
intellectual capital
quickly and accu-
rately, reducing
the time to com-
plete assess-
ments and make
well-informed
decisions. This
organization-wide
deployment is a
testimony to the
power, scalability
and versatility of
Verity K2 Enter-
prise. This soft-
ware gives INERIS
a way to maximize
the value of the
information it gath-
ers, organizes and
analyzes.” —Hugo

Sluimer, vice presi-

dent, Verity

» Prabhakar Raghavan, chief technology officer, adi@of the variable
pricing

What Verity’s Software Does

Search obviously. Verity was one of the first skarendors to deliver a
Swiss Army knife and a survival kit for anyone wiagtto solve enterprise
information problems. The vision, like that of Coaé Excalibur Technol-
ogy was sweeping. Information access was the wayild enterprise solu-
tions.

The flagship product for Verity was K2. In addition
to the original keyword and concept search func-
tionality, K2 offered an interesting line up of ftn
tions. Let me highlight several.

K2 provides a combination of full text, metadata,
and rule-based methods to index and retrieve infor-
mation stored in a variety of formats and systems

<>

across corporate Intranets, Extranets and pogatsthe Internet. K2 pro-
vided connectors called “gateways” to allow a leeato plug into other
enterprise software to access, index, and makdaugabinformation locked
in other third party systems. In short, K2 couldér and make findable
information anywhere in the organization.

A user could run a query or access information geed by the personaliza-
tion and alert component to perform information agement functions. For
example, a user can organize and rank the relevdrsmdected information.
These “collaborative comments” are then attachexldocument or form.
The idea is that other users can use these caifib®m@nnotations to filter
and evaluate information. Users can use free Bod|ean, or parametric
queries to access information processed by K2h\wgenerates a “paramet-
ric cube.”

K2 allows a developer to build automated softwayenss that actively mon-
itor Internet and Intranet information sources. Thatent from Web sites,
newsfeeds and file systems is monitored. When r@veat arrives or
watched content is changed, the K2 system cantakdppropriate system
user based on the information requirements spelliééh the K2 personal-
ization subsystem.

K2 automatically classifies information. The documseare plugged into
taxonomies either built for the organization, pd®d by a third party, or
automatically generated by the system. Once thardeant or content is
related to a category, that information can be usetisplayed a faceted
interface. The user can browse categories andsthemelevant content with
a mouse click. With each click, the user drills aoirom category to result
list, from result list to document, from documemthe page or form on
which the needed information resides.



K2 displays documents and forms in a format thatlees in the K2 inter-
face. A third-party application is not requiredview information regardless
of its source or file type. K2 automatically contsamost file types to HTML
or XML.

User behavior is tracked. K2 uses the log fileartalyze what users actually
do. In addition, the metrics make it possible f& t§ suggest other docu-
ments that are likely to be of interest to a patticuser and suggest docu-
ments that are germane to the user’s informatiew né a group of users are
accessing documents on a particular subject, Kitifiess a community of
users to facilitate communication within this digeced, ad hoc group. K2
allows a licensee to identify a subject matter expsing log file data about
messages sent to and from individuals and documetrics.

K2 includes an e-commerce function. K2 processatet in databases.
Users can search for products and the K2 systeplagistext and images, if
available. A storefront and back office subsystativdrs billing, shipping,
and other management functions.

K2 allows the licensee to slice and dice contehe fletrieved documents
can then be assembled into collections that cgidmed online or published
on a CD-ROM or DVD.

K2 provides a comprehensive security function. tygorovides a theater
ticket approach so that users must be clearedtta igket. The valid ticket
then is presented to the system. After a checkigihgested document is dis-
played. K2 includes a range of intrusion detectiomponents to help
ensure that a K2 installation cannot be compromised

K2 permits text mining of processed content. Thetesy includes cross-
repository search, duplicated identification, doentrclassification, and
information extraction. Metadata are processeddwige insights into
trends and employee behavior.

K2 is a system that performs a wide range of infiiom access, monitor-
ing, and publishing functions.

This abbreviated list is stark evidence that Vesigrted with search and
marched relentless to a massive, complex systékn.the ill-fated Baan

and the challenged SAP, Verity wanted to make i#iion access the abso-
lute foundation of an enterprise. The vision iiasting, because it fore-
shadowed the overreach that would doom compatkie£lonvera, Delphes,
Entopia, Fast Search & Transfer, and many othefsrrhation is easy to
shape into a fantastic vision. Delivering in thiian and growing a profit-
able company is a quite different challenge.



Search Server Architecture

10

Verity implements a distributed architecture, vipaaallel, multi-tiered sys-
tem that supports multiple brokers communicatinthwiultiple servers to
deliver advanced search capabilities. The oveyatesn takes this form; that
is, a multi-tiered architecture.

K2-enabled application

Profiles

K2 layer

K2 Server/K2 Broker Recommendaﬁons

Knowledge trees

Advanced capabilities

Parametric indexes

VDK layer L |
Core capabilities
s
DDA layer
N 5 i o
\ ‘ \ J J
Locales ‘_ Filters ‘ Gateways ‘

The Verity “layer cake” or tiers of functions are clearly visible in this
Verity diagram. The idea is that each layer can perform certain
tasks efficiently. When a bottleneck occurs, the hardware and other
resources allocated to a specific layer can be upgraded to reduce
latency.

Within the search component, another series ofagelivers the content
processing and search functionality.

The interactions among the components of the Vegistem require ade-
quate bandwidth, storage, and server capacity.gdisoponfigured compo-
nents interact in a continuous manner. Verity'sieegring and technical
services grew in response to licensee demandsefity\provided profes-
sional support.

A Verity K2 server is a multi-threaded “wrapperband the Topic
search engine. The design permits an instanceeafglarch engine to run
on an individual CPU or node in an SMP (symmetrinaltiprocessing)
system. Each node in an SMP system can maintainvitsK2 Server.

The idea from a conceptual point of view permitenying very large
document sets, because each set can be reprebgmtedtiple, mirrored
indices. This design takes advantage of SMP haelaad multi-



threaded operating systems. This allows greateesysesources to be
dedicated to each search request, where capalitysalby distributing
the information to be searched across multipleesemades, and fielding
each search request to all of the nodes.

K2 CLIENT APPLICATION

Search O 3
schOusy _— o

& 7 Response

Ei K2 BROKER SERVER

K2 BROKER
W2 SERVER W2 SERVER

1

COLLECTIONS
anil
KENOWLEDGE
TREES
i Verity Indexing Applic afions
HTML |
SGML |
. NEWS DATABASE
WYSIWYG POF AL k TEXT
SMTP FEEDS RECORDS
NNTP

-

The idea is that each node performs its appropsiaiset of the search,
and returns a small set of partial results to tiokdr responsible for
consolidating the search. The broker combines asd@s all partial
results, and sorts them appropriately before raigrthe final result set
to the client that submitted the query.

Technically, this has two advantages:

1. On asingle server node, searches are multidbokdr his
enables several queries to be interleaved simutashe

2. Server nodes do not have to be homogeneous. l©Okerlzan
orchestrate server nodes running on different hardwlatforms
or operating system versions. Older and newer sgoan
operate in a mixed environment, enabling integratibK2 with
existing e-business environments.

11



“Verity’s vision of
social networks as
a tool to unite peo-
ple, business
needs, and data
into a single
framework is com-
pelling. This tech-
nology has the
very real potential
to harness
untapped value
within the enter-
prise by leveraging
the powe r of com-
munity."—Verity
Annual Report,
2003
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K2 Spider and Indexing

There are two versions of the Verity spider. Thagpal difference between
the two is in the type of content each processsskhe more robust spider;
the Intranet spider processes only Web content.

The K2 Spider crawls, filters and indexes Web aledskervers, located inter-
nally or externally, in real time, using a distribd architecture. This enables
the indexing process to be configured with numeawlers and indexers
that are managed by a controller.

The Verity Intranet Spider crawls, filters and inde Web and file servers,
located internally or externally, extending theateaf Information Server by
enabling users to index multiple domains and taifpéhe scope and set of
sources to be indexed.

The search engine incorporated in Verity's servedpcts indexes docu-
ments automatically based upon administrator-sigecdriteria. This index
is referred to as a Verity collection. Collectiameated through the indexing
process contain the results of text analysis peréorby the Verity indexing
engine, as well as metadata about the documenttextand structure. Ver-
ity offers a comparatively quite broad set of pessehich can be modified
via either control panel or command-line interfadéswever, close knowl-
edge of the intricacies of these parsers is esddatany tweaking.

&

Collection

Other indexes

‘- ‘ Document fields

Document Document key  fu < | —
table

L ] Filter

Virtual document

Word Index

Gateway Repository

Verity's approach involves numerous “touchpoints” for content process-
ing. The system is only as responsive as its slowest component.

Like Verity’'s main competitors, K2’s architecturermits real-time indexing
of new documents into a collection, even while ssatively search that
collection, by providing redundant processing paBystems that require
batch index updates or that use one index for resumhents and another



index for legacy documents are susceptible to pexdoce degradation. The
diagram below shows the flow for a user to viewoauiment.

URL in search results

application K2 Server \’erity"IF_ng:ne Galeway Repaository

Virtual Filter
Document for viewing 1 document

Highlighting inro

Collection

The document viewing process requires sufficient network band-
width to minimize latency between the request for the document and
its display.

Query Formulation and Results Ranking

The search engine is designed to enable usersnlfate and refine
queries using a series of information retrievalhods. These include:

e Keyword

* Thesauri

» Dictionaries

* Concept-based retrieval

For query processing, Verity uses a Verity Quergpdiweage, which is analo-
gous to SQL. There are more than thirty operatmasdan be used to formu-
late precise and filtered information requests.

The results obtained by matching queries againstident collections are
provided with a relevance score calculated by tetyWengine. This score
may be presented, along with other available doctattribute information
desired by the licensee, in a customizable refisttdt’s also possible to
“cluster” search results according to common themes

Like Arikus, Verity provides automatic document suarization as well as
guery by example, a facility allowing any hit to tuened into a “find more
documents like this” query. Sets of documents nisgy be navigated as a
directory to organize documents into taxonomies ¢ha be browsed visu-
ally.

Verity supports most major languages.

13



“If we are unable
to enhance our
existing products
to conform to
evolving industry
standards in our
rapidly changing
markets, our prod-
ucts may become
obsolete.” —Verity
Annual Report,
2003
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A Verity-powered Web site provides basic search and retrieval for journal articles.

Gateways and Filters

Verity “gateways”— what other software vendors nigdll “connectors”
— are available for the following content reposéer

* Documentum, FileNet, Stellent, and other documant content-
management systems

* File systems (NTFS and Unix)
* Lotus Notes
» Microsoft Exchange

« ODBC databases (the system administrator mushel@fhat
fields are to be indexed by Verity).

Developers can use a Verity SDK to create othenectors.

K2 document filtering automatically detects thedkif document being
indexed and isolates the text to be indexed frorheztded formatting infor-
mation. Like its competitors, Verity offers filtetisat allow K2 to index doc-
uments in HTML, XML, text, RTF, MS Office, MS Exchge, Adobe
Acrobat PDF, Lotus SmartSuite, WordPerfect and mooseother data for-
mats. K2 can index Oracle, Sybase, MS SQL on Sotaril Linux, and any
ODBC compliant database on Windows. K2 also inchuglegport for binary
large objects (BLOBS).

Analytics

Verity is comparatively weaker here. It does previdinned reports out of
the box. Using existing documentation, licenseesmadify the results, but



E—— not with any ease modify the queries themselvesaAded metrics is a pro-

“| was there [at fessional services offering from Verity.

Verity] 18 months,

which was long Developer Kits

enough to take the

company public Verity offers a variety of different developer kifEhese are tailored to spe-
and double the cific applications of the Verity technologies. Som# become more essen-
revenues.” — tial than others to you depending on the type pfiagtion you're looking to
Anthony Betten- build. The SDKs include:

court, Verity presi- . o .
dent. (Source: IK * A \Verity Developer’s Kit that enables developersricorporate search

Magazine at http:// and retrieval functionality in other software applions. Verity also
g00.gl/njjS4H) sells other, specialized SDKs for other softwanedees who OEM Ver-
ity search tools in their products.

« A Verity K2 Developer Kit extends the Verity Develer Kit with tools
to add fault tolerance and scalability to applicas. If you want to
allow thousands of users to search hundreds oiomsllof unstructured
documents online, then you will need this kit eanyd often. The K2
Developer supports programming interfaces to Jada\icrosoft's
COM (the product’'s API supports both ASP and JSPptitg). Note,
however, that low-level Java calls are wrapped @M®@bjects.

* The Verity Profiler Kit that allows users to develapplications that use
content and metadata to classify information autarally and trigger
business events.

*  Verity Export. Verity Export provides server-sidenversion of docu-
ments to valid XML using a predefined Verity docurhtype definition
(DTD). The resulting XML can be indexed and seadslaad viewed
using cascading style sheets or extensible stgbpulage. Verity Export
also provides server-side conversion of document¥ab-ready
HTML, so that searchers can view an indexed docatheough their
browsers without the use of any other application.

Components

The bizarre arabesque of Verity at the moment Aatoypurchased the
money-losing company was information retrieval. Thee of Verity did not
change significantly after 2002. The system in 2b@Rlided a number of
sophisticated functions not included in some ofrttegor competitors’ sys-
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tems; for example, a social network function forge@alization, recommen-
dations, expert location, and community building.

Social Networks =
Tier 3 | dation |

| Personalization | | Expert Location |
|

Tr———

| Automatic Rules Business Rules |

Organization |
Tier 2 | Thematic Mapping |

Relational Taxonomy |

| Profiler | | Universal Index |

= | Parametric Search | | Universal Viewing |
Discovery

Tier 1 | Adv. Query L | [ Federated Search |

N |

| Keyword Search 26 Languages

Christina Chung, “Knowledge Management
Tools for Intrusion Detection, Verity, February
2002.

The architecture of Verity virtually guaranteectlaty.

K25 earchMNewhrgRec K2Connect

K2SearchNew
K25earch | [ K2SearchRecvArgRec
new search
request A
> K2SearchRecv
K2Search
K2Search | |K2593rchl?ecu‘0ulﬁe: |
K25quare
¥
K2SearchRecvFree
¥
K2SearchFree [ K2Search

Verity’'s marketing professionals worked to make the complexity of the Verity
system appear less complicated and craft the architecture into a “virtue.”



The more content the system processed demandedrasmonding increase
in local computing resources to process the confdr@ indexes at each
local node had to be accessed in order to reterfetterated results. The
more usage the system had, network bandwidth hbd tocreased to pre-
vent network bottlenecks. With more content proedsthe servers used for
the “tiers” had to be upgraded in order to keegigrerance at acceptable
levels.

The complexity of the Verity architecture increase@r time. Not surpris-
ingly, Verity’s most important clients were thosémenough money and

staff to maintain a rules-based system with an-ew@easing appetite for
computing resources.

The search system has a number of moving parts:tithe” required to
perform complex content processing and then tapthe indexes via the
search core remains an issue for many licensees.

The numerous touch points add latency. The hardamdeanfrastructure
requires continuous upgrades. As content procesisiag, more resources
are required. With more content, query processorgsomes additional
resources. The elegance of the design does naldtario low-cost, low-
maintenance computing systems.

The Broker Function

Verity was one of the first enterprise search camgs—possibly the first—
to sell an alternative to old school, centralizedeixing, document process-
ing, and storage of the components of a searchi@olyerity assembled a
distributed system and marketed its performanceifesa aggressively.

The system had tiers. The “traffic cop” in the disited system used Ver-
ity’s broker technology. Verity K2 is a parallelufti-tiered architecture that
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supports multiple brokers communicating with muéipervers to deliver
search capabilities and support for distributed iatimation.

=] = =) End Users
(Web Browsers)

I_l_l

K2 Client
(Application
Server, Web
Server, FileNET)

Verity said that its “broker architecture”

allows an enterprise to provide greater

fault tolerance and scalability. Unfortu-
oo tan. Nately the more points of contact for
oven content processing and query pro-
cessing, the more latency becomes a
drag on the system. To go fast, the lic-
ensee had to be prepared to invest in
infrastructure and hardware to keep
performance within acceptable limits.

K2 Servers

The Verity “big idea” is that by “brokering” quese-that is, putting intelli-
gence in specific servers—the problems of procgssimtent and serving
results from a centralized search system are dditech The indexing and
the query processing takes place close to the aisencept used by Google
for its Internet search system. The Verity apprgaaithe K2 software close
to the content. Document retrieval would be mopedand eliminate the
need for an iPhrase, MarkLogic, or TeraText stglgository from which
documents were served to users. Verity's marketays that Verity K2
delivers more scalable, tunable, and fault-toleratrteval capabilities.

Verity's adoption of Internet technology for usehimn an organization is one
way to take advantage of Internet-style connectibasconnect the broker
with clients and servers. The approach allows t@either run on the
same machine as a main K2 search server or orasadepdedicated system.

The K2 system uses a server located at “nodesh efteere content is
located. No centralized repository of content eated. The various servers
can be distributed within a single location or s&&@d across the licensee’s
different geographic locations.

Here’s how it works: when users submit search gsethe Verity K2 broker
consolidates them and passes them on to Verityelki&ss. The broker
“knows” which collections are on which servers aedds the queries to the
appropriate server or servers. After the brokesgashe queries on, the dif-
ferent servers retrieve results and return thelteeguthe broker managing
that query. The broker then consolidates the rebelfore passing them back
to the searchers. Brokers perform de-duplicatiah@udering of the results.
Multiple brokers can be configured for supportiagge numbers of concur-
rent users.



Although brokers receive queries from users, thésVerity K2 servers that
actually perform the searches. In some implemeamntatithe brokers also
perform content processing. Licenses can add additusers if the content
processing or query processing bogs down.

Each K2 server accesses one or more Verity Cadlestin which document
indexes have been brought together. Enterprise-sadech applications can
be developed that exploit simultaneous access tiy mifferent collections.
The results of queries passed against collectiofesderated. Alternatively,
applications can be developed that enable simuishaccess to many iden-
tical collections (duplicated indices) for fast @igel querying of very large
document stores. When this works, users can sasimgle results list con-
tent from databases, third-party applications, staddard unstructured con-
tent like Word documents. The collection searchiesysprovides a glimpse
at the complex nature of this service.

KZ3asrchNewArgRec H2Cannect

- K2SearchMew

K2Search |

K2SearchHecwarghec |
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reguest . !
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K2Eyuare

i

K2SearchRecvFree | |  K2Search

==
!
(=]

KZ23earch

K2SearchFree

Verity flow diagrams comprise elements of a complex woven
rug’s design elements. The flows and connections in a sub-
system are interesting.

When properly set up and resourced, the Verityesystan deliver useful
results to users. When not configured well and sxitradequate
computer and network capacity, the Verity systecobees sluggish.
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"Our main compe-
tition is Microsoft,
but we are confi-
dent as we already
have all the large
partners." —Phil-
ippe Courtot, Verity
CEO (Source ZDNet
at http://goo.gl/
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The Knowledge Tree

Much of Verity’s marketing stresses the abilitystarch by concepts. One of
the most interesting functions of Verity Topic sgais the “knowledge
tree.” The knowledge tree makes it possible tockearclassification schema
or taxonomy for documents based on a query. Theoasealso perform a
knowledge tree category search; that is, the dontsmeapped to a category
can be queried by the user by a word or a docubkegt (category term).

Verity provides a “scope search” operation to altbe system to focus the
query on the knowledge tree index. Users can entencept. That query is
passed against the taxonomy database. A knowleelgelatabase can con-
sist of one or more knowledge trees. The user mag b document in a key
word search result set. The user can use the dotumg (unique identi-
fied) to retrieve other documents assigned to ttmwedge tree for that par-
ticular document. The application-programming ifgtee for the system
user requires configuration. Verity provides a nemiif search functions.
The licensee has the responsibility to configueesystem to meet the needs
of the licensee’s users. Knowledge tree operatidtesmost of Verity's
functionality, are similar to an erector set or bdgock “kit.” The system
has to be assembled, customized, optimized, magdaand then enhanced.
Among the numerous options that the licensee cafigioe are:

« Timeout; that is, how long to wait before the quisryerminated

e Score precision; that is, how relevant the resulist be to appear in the
results list

« Maximum number of categories; that is, how manggaties will be
tapped to generate a result set

* Source; that is, what Verity index, collection,.atcused for the result
set

« Source Threshold; that is, what “score” is requiie@dhclude a cate-
gory’s documents in a result set.

The knowledge tree function assumes that the leemsll have knowledge
of classification schema (taxonomies) and sufficigrderstanding of search
and retrieval to make informed decisions aboutrggtip a high-value cate-
gory search. In order to take full advantage ofkifewledge tree functional-
ity, Verity, like Endeca, provides a powerful syateHowever, the time and
cost of tailoring the system can be significantenfreaching seven figures
or more. This cost does not include the hardwareetwork resources. To
implement certain advanced features in a mannémnhkes sense to users,
the licensee may require engineering services Werity, third-party sup-
port, and subject matter experts.

The knowledge tree subsystem illustrates what happdien a search sys-
tem implements advanced functions in a key wordckesystem. The sys-
tem becomes complex and difficult for the licensefund.



Selected K2 Modules

Verity K2 Enterprise is designed to serve as adation product. The K2
system added a number of information-related fonstiafter its initial pub-
lic offering and its purchase by Autonomy. Theskesyistems include:

Verity Federator. The subsystem makes it possthtearch a broad
range of heterogeneous content sources, espeicidéixes from other
enterprise systems. The broker architecture ané&dlerator allow an
organization to provide a single point of accesa tade range of
diverse information and data.

The Verity Collaborative Classifier. The subsysteifers tools for sub-
ject matter experts to build, share, test, and fyaiterprise taxono-
mies or directories of information. Users can gaptte in the
collaborative process.

The Verity Profiler, a subsystem that screens damnimas they are
added to the index. The Profiler routes documengystem users with
an interest in a particular topic, entity, or keydioThe Profiler notifies
users via e-mail or generates a personal Web magmth individual
with a personalized selective dissemination ofrimfation (SDI) pro-
file.

Verity K2 Catalog. The subsystem is able to gemresadatabase-driven
eCommerce site or a dynamic Web site. The K2 Catalalleged to
have the capability of allowing millions of prodecnd documents to
be searched by hundreds of users simultaneously.

Verity Publisher. The subsystem is a data managesystem compara-
ble to a commercial publishing system. The Publigtiews commer-
cial and corporate publishers to use Web-basednrgtion offline or
from a low cost, searchable alternative media (€D-ROM). The idea
is that high-volume publishing from millions of @ds is automated,
thus reducing the cost of generating new produadssarvices.

Verity Response. This is a customer support sysiasponse makes it
possible for an organization to build a Help Deskigon for agents or
for customer self-service via a dynamic Web site.

Verity Security. Verity implemented a ticket-likgstem. Verity’s secu-
rity methods are reliable. Other vendors lag beNMewdty’s approach.

Let’s take a look at these six subsystems.

Verity Federator

This application, introduced in 2003, enables deaross multiple hetero-
geneous sources (federated search), whether tloesnalre Verity created
and maintained (K2 or Ultraseek) or other informatsources inside or out-
side the enterprise. With a single query, usersseanch all, or a subset of,

21



On the release of
the K2 Toolkit in
1998: "In recent
months we've
realigned our
products, our
sales force, our
pricing, our sup-
port and our mar-
ket message
around the needs
of enterprise
knowledge
retrieval and we
are pleased by the
improved perfor-
mance our focus
has helped us
achieve, Verity's
improvements are
the result of the
entire company's
commitment to our
enterprise mis-
sion and focus." —
Philippe Courtot,
Verity CEO (Source
Internet News at
http://goo.gl/
asXwow
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the defined repositories and see an integratedtsesat. Verity provides
“workers” (connectors) to K2 and Ultraseek, anchgghe (inevitable) Fed-
erator Developer’s Kit (“FDK”), customers can buiarkers for many dif-
ferent information sources.

Federator gets high marks from Verity shops. Howeasis usually the case
with these things, good systems engineering ismbgr@ on good content
engineering. That is, a licensee should take ecan®tmalize the data fields
across multiple collections to provide truly meayfin merged results.

Verity Collaborative Classifier

This is Verity’s auto-classification and auto-catggation module. For-
merly, called “Intelligent Classifier” it was origally designed to provide
automatic categorization with business rules thatlze shared and tested by
humans. Existing taxonomies can be reused, or deststan be classified
according to metadata, pathnames, URLs or new tar@s created with
business rules.

For auto-categorization, the system analyzes thieeeset of documents and
extracts dominant concept (for example, “petrocleafsi human resources,
or international equities”) as possible. In additto labeling each theme, it
suggests a taxonomy for organizing these concepts.

Like other vendors, Verity quickly learned thatemptises need live humans
to review and adapt that organization on an ongbaxis. So Verity modi-
fied and renamed the tool “Collaborative Classjfieos allow taxonomy
development and changes to go through human reygically via a work-
flow) in a more hybrid approach.

Verity provides various pre-built taxonomies, iraihg:
e Human resources

¢ Information technology

e Sales and marketing

* Pharmaceutical terms

* Defense taxonomy

¢ Homeland Security taxonomy

With categorization, searches can be limited taifipedirectories, or users
can drill down through familiar directories and sdibectories to find the
information for which they are searching. The Cndieative Classification
module generates Yahoo!-style drill down listingsretadata that can be
used by other modules in a K2 system.

Verity has also partnered with LexisNexis to previilisinesses indexing
services. Verity's automatic classification and @gpt extraction join Lexis-
Nexis concept definitions with the licensee’s owmtegprise-specific rules.



Verity professionals can use LexisNexis-controtieains and indexing to
generate specific taxonomies and dictionaries. Aigghsee can also use
LexisNexis concept definitions and categories gpdantent in the enter-
prise with meaningful terms. However, this relasibip may be subject to
change because LexisNexis is deploying a new iatedgrinformation ser-
vice using the iPhrase technology, according toitry observers.

Verity Profiler

The Verity Profiler is a “matching engine,” whicbropares a stream of new
documents or a collection of existing documents set of Topics or other
stored queries. Verity Profiler determines whiclemgs best match those
documents, based on threshold values establish#dtelsearcher or admin-
istrator. Profiler can then disseminate relevafarmation to users or clas-
sify new documents into specific categories.

The output of Profiler is a set of metadata idgini the queries that match
individual documents. This metadata can be stosquessistent classifica-
tion information or can be used to trigger custamibess processes such as
automated routing of information to users. Thidfiirgy process is designed
to address high user and data volumes such as dlseeeiated with large
corporate Intranets, intelligence agency analysmed,online applications
such as news services.

The module also provides an automated informatissethination function.
Any query can be used as an active agent deplayedtch and “clip” rele-
vant information as it enters a corporate netwargublic Web site. Verity
software agents compare new information with algka of stored queries,
which are linked to the user profiles.

User profiles specify the frequency and method hyictvusers want to be
notified about subjects that they are tracking. iflberaction of these func-
tions allows a Verity search to be performed oopictand automatically
notify and route specific information to one indiual or a number of users
via e-mail, a page, or a custom process such asnaiteed filing of informa-
tion into subject directories. Actions can be lidke workflow events and
linked together in a sequence.

In general, agent and profiling technologies catglsubstantial resource
demands on servers and networks when applied agnossterprise. Mea-
sure and plan carefully.

A related feature of the core K2 product is whatityecalls its “Recommen-
dation Engine.” It employs what the company labistgial network” tech-
nology that uses the information created by indigig searching for and
retrieving documents to automatically recommendtamtthl documents or
topics, locate subject matter experts, and recegntzich documents are
most likely to be relevant for a particular useytery, adapting the rankings
appropriately. This is a personalization functibattconnects employees to
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From the Standard
Life news release:
“Verity will sit over
intranet content,
including Lotus
Notes, as well as
HTML and non-
HTML documents.
Verity was also
chosen for the
accuracy of its
summaries. A lot
of Standard Life's
content is lengthy
financial docu-
ments and Verity
will help to sum-
marise these so
that workers don't
waste time read-
ing through docu-
ments they don't
need.—Information
Management &
Technology. See
http://goo.gl/W75xvx
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relevant internal experts, and recommends docunbasisd on things like a
searcher’s behavior, search criteria, or on oteersl past inquiries.

For example, an engineer searching for a prodtestisnical specifications
may also locate the product’s developers and fhelvant documents
judged as important by others in the enterprisaeXat collaborative filter-
ing techniques of this kind are relatively newl{aligh numerous search
vendors are experimenting with them); you’ll neediécide (and test)
whether other employees’ judgments represent amraiecreflection of rele-
vancy for every “nth” search going forward.

Verity Catalog

Verity K2 Catalog indexes, searches, and retri@gviesmation in Business-
to-Customer and Business-to-Business e-commerdeoaments. It adapts
standard Verity services (content organizationnetbgy, social network
technology, adaptive personalization) for spe@ficommerce functions,
such as merchandising.

A similar product, called “Response” targets custoservice use cases,
with an online, “self-service” application wherestomers search and
retrieve answers to their questions themselveseliseéncreasing competi-
tion in this space (and not just from other seardors). You'll want to test
the effectiveness of any such solution in actusdjucing your call-center
costs.

Verity Publisher

Verity Publisher is a hybrid CD-ROM/DVD-ROM inforrtian publishing
system. Publisher is designed to publish the casitefira web site on CD-
ROM and DVD-ROM while maintaining link integrity.iB module targets
high-volume information publishers, customer sexwicganizations, and
others who need to use web-based information o#:li

You can configure the module to automatically synaize with source con-
tent upon connecting to the Web, so that locahtliEsed information
remains up-to-date.

Verity Response

Although sold as a K2 module, this is really a safgproduct that can be
integrated with K2 or Ultraseek. It is essentialiknowledgebase manage-
ment and querying tool. Seasoned Verity handsifikease of deployment
and administration, but decry the lack of configueaAPls that they are
used to accessing to create custom search appfisati

The core of the product is a "Q&A” interface thaables site visitors to ask
specific questions and receive answers of one dirahother from a knowl-
edgebase populated by the licensee using Veritpétes tools.



Security: Quite Solid

One of K2's major strengths is in document secuxigrity K2
architecture incorporates granular and flexibleusgcthat can integrate
with various application and enterprise securitydele. For example, K2
supports Netegrity Site Minder for single sign-@pabilities.

In effect, Verity's servers can issue a unique fifieation number for
users and documents. Security can be tied to #mesusvel of
authorization by a digital ticket. A user withoutieket cannot access a
particular document.

Integration with LDAP for user authentication allworporations to
create their own ticket server and manage their ssaurity — even
though Verity’s own security is very good to beuwiith. Security is also
a part of index, search, and document view if Y&rilocument viewing
technology is being used.

— A user has to
K2 Client obtain a ticket
to view certain
. content. The
Collection-evel Security K2 Broker ticket verified

that [a] file and

entitlement per-
Collection-level Security

| <m

missions are
K2 Server identical and [b]
a valid ticket
has been
issued for that
content object.

Document-level Security
d Gateway |h

Repository
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Verity is a complicated system. Before its acqigsit Verity’s most rapidly
growing revenue stream was for-fee consulting. Beits sale to Autonomy,
Verity created an overlay of functions that wraptesl original Topic (K2)
search system. The diagram below shows the “wraMgeity licensed to
make search into a full-scale, SAP-like system. ddmaplexity of the sys-
tem allowed Verity to demonstrate that services software licenses, were
a way for a search vendor to generate new revenue.
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Licensees can get lost within layers. Is performance a result of a sin-
gle layer or the interaction between and among layers?

The layers of the wrapper surround the inner lagéthe Topic search sys-
tem itself.

Verity's impact on enterprise search was extra@dinOther companies,
including Fast Search & Transfer, mimicked the empproach to making
search into a massive, multi-faceted applicatiorirenment. Search
became a information-centric enterprise resouraerphg-type of a system.
The idea was that the more search delivered, thre malue search would
have to the licensee.



The problem with Verity was that proof of a measlgaeturn on invest-
ment was more difficult to demonstrate than fomakboffice warehouse
system.

Table 2: Verity Checklist

Attribute Verity Asserts ArnoldIT Comment

1 Platform Windows NT, Windows 2000, Solaris, HP/

UX, AlX, and Linux

2 Keyword search Yes

3 Text mining Yes Coding and script editing required. A third-
party application like SAS or SPSS is often
required.

4 Automated indexing Yes Verity can use existing controlled term lists
and taxonomies. Terms are automatically
assigned. Housekeeping by an indexer or
subject matter expert is desirable.

5 Personalization Yes Coding and script editing required

6 Workflow Yes Basic workflow functions are available.

7 Interface Graphical User facing interfaces can be created.

8 Hosted service No

9 Administrative interface and
tools

Some graphical tools

Most of Verity’s configuration requires editing
scripts or writing new code that interact with
the subsystems through application pro-
gramming interfaces

10 Application programming Yes A client API is available. APIs for each major
interface subsystem are available.

11 Professional services Yes

12 Security Yes

13 Connectors Yes

14 Support for structured data Yes Verity provides connectors for Oracle and
other widely-used enterprise database sys-
tems

15 Relevance ranking Yes The licensee can tune relevance via configu-

16 Video Metadata only.
17 Federated search Yes
18 Fielded search Yes
19 Content crawler Yes

20 Price

Begins at $150,000.

ration options

The Ultaseek system Verity purchased from
Inktomi provides a lower cost entry point.
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Anticipated Benefits

Verity asserted that its system was a cutting eelgerprise application.

The benefits of selecting Verity as a search prmwate somewhat
similar to the arguments used in the 1980s formgyyBM products: it is
a safe choice. The company’s financial performaetagive to other
search providers has historically been strongéioudh of course past
performance is no guarantee of future success.

The company also has a number of high-profile OEdlslwith recognized
providers of enterprise software. You may alreaglyibing a “lite” version
of K2 without even knowing it (which is useful fsting, but will not
extend for full enterprise search without a hefrgrade).

Other benefits include:

« Distinct, competitively priced product offerings fenterprise search;
namely, Ultraseek for departmental or small busivesb search and
K2 for large-scale, distributed enterprise search

e The product integrates quickly and easily with Ogdttner products
from Documentum and dozens of other companies.

» The product can be configured to work with virtyahy combination
of legacy and current enterprise software dataidfin unstructured
text, row-and-column data, and hybrid or multimedia.

e The toolset as a whole is highly configurable, wéhpect to indexing
scheme, security model, use of taxonomies, restitiigputs, and over-
all architecture.

» Across its various modules, K2 can at least appnaie the features of
the vast majority of search products in the maiketn

« \Verity's professional services organization is vexperienced, if pricey.

An organization looking for a low-cost, easy-to-ntain, web-oriented
search engine can start with Ultraseek. It provitgi&l searching function-
ality, and can be integrated with portals and muainstream enterprise soft-
ware. Feature for feature, it is richer than Godgbpliance, if somewhat
less familiar to the casual searcher.

Possible Drawbacks

Verity tucks into its system rule-based configwratiSubject matter experts
and developers have to define and then create falaspecific Verity opera-
tions. Rules must be maintained. The cost of lange;based systems can
become burdensome and difficult to control. A feglto maintain the rules
degrades the system'’s usefulness over time. Uséitgarrequire a similar
investment. Profiles that are not updated becosuseful to users and can



be ignored. System resources are consumed prodpifites that are of
decreasing value to the person for whom the profds created.

The principal drawback of Verity is largely the saas many other providers
of major enterprise software: a serious commitnenéquired to make the
product work. The selection of K2 translates tanplag, staff training,
appropriate infrastructure, and on-going maintepaartd upgrades.

« Licensees need trained professionals to set upadpgand manage the
system. K2 products are not “set it and forgeiristallations like the
solutions provided by services from Atomz or thedo-cost search
appliance packages from Google and Thunderstoren the sample
applications bundled with the product are complec heavyweight
implementations. You may need to avail yourseNexity’'s engineers
and authorized partners to perform the variousstasuired to config-
ure and launch a serious enterprise search system.

< External assistance may also be needed to nathgamroducts’ varied
and occasionally incomplete documentation.

e K2 requires substantial machine resources and metwandwidth. Due
to the distributed nature of the brokers and inskxxers, a bottleneck
can slow down system response time. If a brokes gdftine, the index
server can locate and use another instance ofhttex but overall per-
formance is greater when a robust infrastructune ace and kept
welltuned. System administrators need to remaisecht hand.

» K2 has been described as “overwhelming” to somaumse it has so
many different and overlapping ways to implemerbteomies.

e The other major drawback of Verity is that it does create publication-
quality displays of the metrics available from fystem logs that Verity
software generates. Other vendors (such as iPHnase)invested time
in this type of metrics presentation.

Verity can be embedded in business processes ardloves, but other ven-
dors, including Endeca, appear to be gaining graurel’en surpassing K2
here.

For those not requiring K2 — or intimidated bydtsmplexity — Verity offers
the capable Ultraseek product. However, Ultrasea& mot designed by its
developers at Infoseek (the company from whom Imkimcquired Ultra-
seek) to scale to meet the demands of row-and-collata, multimedia,
specialized security, and multiple distributed ectlons of content.

When the Ultraseek engine begins to slow down adked to handle data-
base content in real time, Verity can provide apghade” to the K2 solu-

tion. Note, however, that this will likely be a swaut, as there is no native
compatibility between K2 and Ultraseek. One canK&é&ederated search to
access an Ultraseek collection, but this will béhaiit the broker/server ele-
ments of K2 in the absence of starting over whegragling to K2. Sales rep-
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“l was anxious to
get back in but
what the company
lacked was a bit of
discipline in terms
of pricing the
products and
building metrics to
measure growth
and profits. "
Anthony Bettncourt,
Verity CEO. Source:
IK Magazine at
http://goo.gl/njjS4H
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resentatives may prefer to sell the one bringingpébest commission, but
not necessarily the best fit for the customer.

Net Net

Verity is noteworthy for a number of reasons.

1 The company demonstrated that search by itselfneasufficiently
compelling to build at $100 million or larger cormyaConsulting ser-
vices, acquisitions, and adding higher perceivddesfunctions were
essential to growth. Verity added on features, matzing or hiding its
search-and-retrieval roots.

2 The firm’s technology was complex at the outset Bhademic meth-
odologies involving rules, layers of servers, snsaftware, and a pro-
prietary development environment are appropriatedsearch
laboratories, not the real world. Over time, thenptexity of the Verity
software grew rapidly. Verity's own complexity emadb the firm's
expanding consulting business. Verity could hawvemgiaway its soft-
ware for free and become a consulting and techeraiices firms for
those firms using the software without charge.

3 \Verity was a pioneer in information hyperbole. Tdwenpany down
played search and boosted fuzzy concepts like “kedge manage-
ment” in order to suggest that Verity's technolatpfivered “value.”
Verity’s marketing-via-buzzword became the standgpproach for pur-
veyors of information retrieval systems.

4 The engineering vision and the cutting-edge archite outpaced cus-
tomers’ appetite for spending ever-increasing arteoafimoney for
infrastructure and staff supporting the Verity gyst When licensees
balked at upgrading hardware, system performancarbe an issue.
Verity may have been ahead of its time in termerafineering, but its
approach was widely imitated by other competittest of these firms
faced similar barriers to growth. (Autonomy grew gicquisition. The
company that purchased Verity was more of a holdorgpany and less
of a search system development firm.)

For some organizations, the Verity solution prosidenployment for profes-
sionals with Verity knowledge. Large companies veittequate resources
could deploy K2 as a stable, scalable solutionelSIAP or Oracle enterprise
solutions, K2 can stretch to accommodate an impedseadth of use-
cases, from broad enterprise document search toraas support with
Web-enabled self-service.

With money and time, K2 can also scale to handélpany volume of con-
tent. The Verity approach assumes that the licewdeeommit the
resources necessary to define collections, depiokelns, and operate a K2
index server on a sufficiently robust and secuchneal platform. Staff will



be available to maintain rules, edit controlledrtdists, and fine-tune the
large number of system options.

Dedicated staff are required to learn how to maeeaf the different appli-
cation programming interfaces and program withia ¥erity development
environment.

When licensees cut corners with infrastructurexpeetise, Verity delivers
erratic performance. In some cases, the networkclognwith messages
passed by K2 servers and grind to a halt.

In 2005, Convera is on the brink of dissolutiont@nomy, Endeca, and Fast
Search & Transfer compete for enterprise accoliash of these competi-
tors borrows from Verity’s marketing approach.

Has the 1988 system matured to a stable, reliattég@rise platform? The
answer is, “It depends on whom one asks.” For scongpanies, K2 is the
Holy Grail of information access and management.doers, K2 was an
OEM license deal that was good enough.

Verity, up to the moment of the sale to Autonomgists that it is the world
leader in search despite its financial ups and do#e mind-boggling com-
plexity of its system, and company’s difficulty generating revenue from
license sales.

Stephen E Arnold
Minor edits to a rough draft on December 5, 2013
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Annex: Ultraseek
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Originally developed by the Infoseek Corporatiofitraseek was a basic
search-and-retrieval system designed to index Wekeat. The Ultraseek
engine had been extended to handle standard adfficements.

Background

Acquired in 2002 from Inktomi Corporation and rexbded Verity
Ultraseek, this software provides basic searchtfonality, with a
minimum investment in resources for setup, adnmaiisin, and ongoing
management. The product was originally coded atskék, a Web
search company subsequently sold to Inktomi. Inktonrturn, sold
Ultraseek and its estimated 10,000-licensee basertty.

Verity has positioned Ultraseek as ideal for sraatl mid-size
enterprises, as well as larger enterprises nategety for a wider search
deployment, and therefore primarily interesteduick implementation
of basic Intranet search functionality. A licensea install the software
on a server, index a Web site and other contedtpfien have the system
up and running in less than one day. Like other-asgénted search
engines in this class, you can download a triadie@ryourself — and in a
bow to intense competitive pressure from Google, gan use that trial
version for a year.

- 1

Search

s | Saarch help | Advanced search

About 17544 results found Score using date | Hide summanes | Group by location 1
4th Intemational Summer School on Bigcomplexity from System to Gens
== 4th International Summer School on Biocomplexity from System to Gene ...
- 0.7K8

International S Schaool on Biocomplesxity from System to Gene 2002 Kevnote Speach Slides
... Intarmational Summer School on Biocomplaxity from System to ... successfully complated the 2nd International
Summer School on Biecomplexity sponsored by the ..

- 5.4Kk8

IEEE/EMBS Summer School 2001 Announcement
... in Medicine & Biology Society (EMBS) Summer School Co-sponsored by the NSF and Dartmouth's Thayer School
Engineenng ...
e - 7.4K8

[ntarnaticnal S School on Bigcomplasity from System to Gend 2002 Panel DiSCUssion

... International Summer School on Biocomplexity from System to ... International Summer School on Biccomplexit

B B ombouren s

The Ultraseek system delivered acceptable search results without the type of
resources required for a K2 installation.



Ultraseek has the typical features you would expéthis class. For
example, it provides lightweight database connégtte bring
structured and unstructured information sourcesttagy. It's Content
Classification Engine add-on — while much less sbtthhan the K2
Classifier — provides simple rules-based categtiozdo allow
navigation via browse in addition to search. lines a Layout
Manager with a graphical interface that allows dgpient of multiple
search interfaces and result pages. The produddies a Java APl and
portlets for several portal vendors.

Capabilities
Since acquiring the product, Verity has upgradedtiéthnology
somewhat:

« When a user’s query returns no results (zero™hitee software
now suggests alternate queries to broaden the dpyeagleting
terms or using different terms.

» Search results now contain document descriptioaisare
dynamically created from relevant passages in toeihent text,
with the user’s query term highlighted (see scréemgw).

« Administrators can tune relevancy.

» Security now includes more password options aedatfility to
block IP addresses for multiple failed login attesapiowever,
Ultraseek does not support Verity K2's ticket atebfure nor does
it offer the software development kit and APIs ud#d in K2 to
extend the security model to include specializedads or
procedures.

» Multiple languages are supported, including Chénesd Japanese
(note: special language “packs” cost extra).

One of the biggest changes in the latest versitreienhancement of the
administrative interface. Ultraseek, like many Wigmntric search
engines, previously required the system administitatinteract with the
system through scripts or command lines from thixgrompt. A
streamlined user interface allows for browser-bag#dinistration and
management of the software.

Ultraseek supports advanced queries using Boolparators. The
product will accept phrases and strings of termsjths not a natural
language processing architecture. (NLP is a capabfithe K2 product
line.)

Ultraseek’s other search capabilities include:
* Phrase search
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On Verity’s pur-
chase of Ultraseek
from Inktomi in
2002: The deal is a
steal for Verity.
The company gets
its hands on not
only what CEO
Gary Shona calls
"stellar" technol-
ogy for search,
categorization and
XML handling, but
on an annual reve-
nue stream of
about $20m, Ink-
tomi's 2,500 cus-
tomers, and a
route into the
lower-end basic
search market that
has so far eluded
it. "We've given
ourselves a really
solid footing in the
basic search
space, where
we've quite frankly
struggled with our
enterprise prod-
ucts., —The Regis-
ter at http://goo.gl/
tv3imx

34

» Fielded search

» Word stemming, word breaking
* Metadata search

» Wildcard search

Ultraseek includes relevance ranking based on texquency in a
document. The spider is described by Verity as péda.” This means
that when network slowdowns occur, the spider's/aigts are decreased
to avoid slowing the overall network response. kinK2'’s distributed
approach, Ultraseek creates a single index of tarnse’s content.

Ultraseek can index HTML, XML, text, RTF, MS OfficAdobe Acrobat
PDF, PostScript, FrameMaker, Lotus SmartSuite, Werfect and 100
other data formats. K2 can index more than 20Qipes.

As previously noted, the product also includes @eudwent classification
module. It works in a way substantially similarthat of K2's
classification routine with one key exception. Extensive controls
over classification such as the use of externdiatiaries and agent
algorithms are not included in the Ultraseek pradiibe classification
module supports:

« Executing rule changes immediately

« Offering a “test rules” function that for immedgatlassifier rule
verification

 Providing reports that include documents per topicted by
hierarchy and population, and topics, and sortedrbwse
frequency

Ultraseek runs on the following platforms:
» Solaris 7, 8, and 9 on a Sun Sparc
» Microsoft 2000/SP2 Professional or Server on Intel
» Microsoft 2003 Server on Intel
* Red Hat Linux 7.3 and 8.0 on Intel

Licensees generally find the product easy to ihatal it has a reputation
for good uptime. The application requires a minimafM 00 megabytes.
Index space is generally less than the originaludants, but you will
want to test this against your own corpus of doausidndex storage
requirements can vary based on number of docunm&nésof documents
and content type.



Architecture

The product architecture might feel a bit dategidn. By default, it
comes with its own Web server and search templatisin Python.
Leery of supporting another standalone systemsedm@nsees have
built proxies in front of Ultraseek, but the workand is a bit
complicated. To be fair, appliance vendors alswidea stand-alone
environment that may create security or systemsv@aance challenges
for customers.

Verity responded by developing a Web Services-badtdhat allows
licensees to develop ASPX pages and connect directhe search
service back-end. The Web Services framework iduilyt mature yet,
however; for example, it does not expose the ugihgritaxonomy for
clustering, and it does not fully log activity thvay the default Python
templates do.

Note that although Ultraseek is a lighter-weigltémdative to K2 —
focusing on Web site search rather than enterpdaech — it should not
be seen as a “starter” solution pending upgrad&2tdrhe two products
run on different platforms, and transitioning fraJtiraseek to K2
represents a swap-out rather than an upgrade imiilesmigration.

Comparing K2 and Ultraseek

Ultraseek and K2 search engines can be compargdysaoross four
separate dimensions. The table below providestaleigel view of these
core licensee requirements.

Licensees should not consider Ultraseek as a &staapproach to easing
into K2. The two products run off different codebssand although K2
(with its optional Federator module) can searcliregdJitraseek
indexes, moving from Ultraseek to K2 is not an @ulgy, but rather an
extensive migration.
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