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Vertical Search is hard

(to do well)
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Why is it worth doing?

* Gives users what they want, in their language

 Engage, aggregate, and monetize a
specialized market.
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A search engine for engineers
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4.1 million regitered engineering, technical,
scientific and industrial professionals



How engineers use the Internet
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Obtain productspecifications

I

Research

New s andinformaton | ——

Find pricing information

Purchase parts/products

Compare products across suppliers | ———

Search for technical application ideas

Findstandards |

Requestprice quote
Find productavailability information
Competitive information

Dow nload CADdraw ings

L L ) L

Collaborative design/projectw ork J

In 2006, 91% of engineers reported using the Internet to find components and services and 90% reported
using the Internet to obtain product specifications. 82% reported using the Internet for research, compared
to 68% in 2005.



SpecSearch: Parametric search

ndustrial Heaters, All Types

79 companies supply Industrial Heaters, All Types.
Jlick on a listing for more information or filter your list by adding specifications.

dit Custom
iiter Your Catalog Results [ Online Catalog Order Company Headquarters PRODUCT ANNOUNCEMENTS
GGLOBAL

[] 737 products Alstrom Corporation (The) (Manufacturer) Bronx, NY
Click to Add Specifications [[] 147 products Beswick Engineering Co., Inc. (Manufscturer)  Greenland, NH
51 products Casso-Solar Corp. (Manufacturer) Pomona, NY G|°b3|@00935
Heater Type Global Equipment Company,
T [ 2, CCI Thermal Technoloaies Inc. (Manufactie=r)  Fdmonton. Inc

Heater Type: » . ’
Air Heater (2 a22 8 537 oroducs Save time. Search by spec. =y

Band Heater 2,431 [J 8,531 produc ~rom Close ’

Coil Heater and Cable Heater [[] 41 products Cooper Crous€= T oyracdse, NY t ,~ —
(;;;trid e Heater 7 152 [] 9 products Dantherm Air Handling Inc. (Manufacturer) Spartanburg, SC .
Cast-In Heater (27 [] 4 products DDB Unlimited Inc. (Manufacturer) Wynnewood, OK Fast Mediumwave Infrared
Show All Options + [] 615 products Durex Industries (Manufacturar) Cary, IL Heater Emi@ters
Fuel / Energy Source [] 1 product Ellsworth Adhesives (Distributor) Germantown, WI FEERLE LN IR
Euel / Enerqy Source: » [] 160 products Farnam Custom Products (Msnufscturer) Arden, NC
Electric (45 7e¢ [[] 8 products Fotronic Corporation / Test Equipment Melrose, MA [ x|

Diesel / Fuel Oil / Gasoline / Depot (Distributor)

Kerosene (10 i ;

Hot Water / Steam (1 [[] 62 products Glas-Col, LLC (Mmanufacturer) Terre Haute, IN
Natural Gas / Propane (74 [] 141 products Glenro Inc. (Manufscturer) Paterson, NJ
Other (a¢ [] 20 products Global Equipment Company, Inc. (pistrisuter) Port Washington, Circulation Heaters
Maxi - t NY Thermtech Systems, Inc.

aximum femperature [[] 22 products Haewa Corporation (Manufacturer) Duluth, GA
Maximum Operating [] 23 products Heaters Controls & Sensors (Manufacturer) London, Canada

Temperature: » D See more product




Engineering Web search

S P E c Your Stuff | Your Profile

Download Engineering Toolbar
The Engineering Search Engine GlobalSpec Home

Find: [dcmotors H Search | Advanced Search >

Product-Centric E-Hewsletters
[[E Receive the latest news, trends, and

technology with GlobalSpeds

e-nevsletters - FREE. (See Titles)

We found these Engineering Web Results for: dc motors

Refine your resufts: dc motor, Electric Motors, Generators, accessories, Brushless DC Motors, AC motors, More Terms ==

Engineering Web Sites: 1 - 10 of 4,898 816 Next 10 results > Show [JIUERE results per page

The

’ Engineering Web

Search by Specifications in d¢ motors-related categories:

DC Motors (340 companies) Search By Specification

@ DC motors are most commonly used in variable speed and torque applications. They include brushless and
gear motors, as well as servomotors.
DC Servomotors (297 companies) Search By Specification
DC servomotors are generally small and povverful for their size, and easy to control. Common types of DC
servomotors include brushless or gear motors.
Gearmotors (408 companies) _Search By Specification
Gearmotors consist of an AC or DC motor with an integral gearbox or gear head that steps delivered speed
up or down.

Electric Motors & DC Motors

Induction Motors. Protecting Motors. . DC Motors. Brushless DC Motors. Limited-Angle Torque
Motors. PM DC Motors. Coreless DC Motors. Linear DC Motors. Selecting DC Motors. DC Motors.
Linear DC ...

http: e, electricmotors.machinedesign.com/ - (cached)

DC Motors, Gearheads, Coreless, Brushless and Small DC Motors, Encoders,

Drive ...
... DC motion control systems, brushless motors, coreless DC micro motors, encoders and motion
controllers from MicroMo Electronics specialists in design, manufacture and application of miniature

® ‘ Products & Services Part Number Search Engineering News sera Application Motes Material Properies Patents Standards

Sponsored Results

MicroMo Electronics: Direct
Current (DC) Electric Motors

Specializes in the design, assembly
and application of high precision,
miniature DC drive systems,
components, and motion control

systems.

VAR, M CTOMO. Com

Control Resources: DC Power

Systems

Supplies OEM motor, pump and fan
speed control and alarm products to the
telecommunications, electronics and
HVAC industries.

vy, controlres.com

Bodine Electric: DC Motors
Supplies fractional horsepower (FHP)
industrial electric motor products,
including over 1,000 stock electric
motors, gearmotors, and motion
controls.

vy bodine-electric.com



Why Engineering Web search?

Britney Spears’ Guide to
Semiconductor Physics

[Home.] [Ricture Galleries.]

[.Britney.Spears.guide.to.Semiconductor. physics.]
flinks.] [Lyrics.) [Advertise) [Stuff] [Chat.) [Link.to.us] [Awards) [Britney.Gossip)

It is a little known fact, that Ms Spears is an expert
in semiconductor physics. Not content with just
singing and acting, in the following pages, she will
guide you in the fundamentals of the vital
semiconductor laser components that have made
it possible to hear her super music in a digital
format.

Introduction

The Basics of Semiconductors
Semiconductor Crystal Structures
Semiconductor Junctions

Finite Barrier Quantum Well
Radiative Recombination

Carrier Transport in
Semiconductars

% Density of States
% Edge-emitting Lasers

8 % % % % %%

oM N N N XN X

Scientific Calculator

- Click here to donate food to the starving people

of the world.

httl‘relger site

vertical Cavity Surface Emitting
Lasers (VCSELs)

Photonic Crystals

Crystal Growth, Fabrication and
Processing

Photalithography

Britney Spears' Guide to
Sermiconductor Physics wallpaper

Reference and Data

Lip-glossary of Semiconductor
Terms

About the Author



GlobalSpec Vertical Search Architecture
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The Process

Domain experts provide
seed sites (several
hundred to a few
thousand) to the crawler
to get initial content

Once the crawler has
found ~ 10,000 sites,

‘ Domain experts “train” ‘

the classifers which ones
are relevant

Relevant sites are published to
the index. URLs harvested
from relevant sites are fed back
to the crawler to get new
content. Hidden web content
is published separately. The
system ‘“‘grows” automatically.



Practical problems

Web crawling
Spam
Ranking
Scale



Crawling challenges

 Crawl selectiogciily

Martin

ABOUT US

EMPLOYEE PROFILE CONTACT US HOW TO FIND US

Martin Enters into Joint Yenture in Japan

201272001
Martin Professional Japan Ltd. to place increased focus
on key market

Martin Professional A/S has entered into an agreement with Chako
and Hiroshi Yoshida, long time distributors of automated lighting in
Japan, to establish a joint company, Martin Professional Japan Ltd,

The joint venture is a collaboration between the world’s largest
autornated lighting company and majority owners Mr, and Mrs,
Yoshida, a Japanese couple with 20 years of experience in the
lighting industry with a reputation for professionalism.

The newly established company, located in Tokyo and consisting of
8 employees, will handle distribution and service of Martin, Jem
and Mach products throughout the country,

The establishment of a single professional distributor in Japan,
which had previously been covered through three separate
companies, is an important step in Martin’s goal of increasing focus
on the Asian market, In 2002, Martin expects positive growth in the
Japanese market,

For years Martin has maintained a successful business association
and positive relationship with distributors MediaFace and
Matsushita, Martin Professional A/S looks forward to building upon
this relationship with newly established Martin Professional Japan
Ltd.

In order to demonstrate Martin’s commitrment to the Japanese
rmarket, Martin Professional President and CEO Kristian Kolding has
assurmed the position of Chairman of the new company., Other
board members include Mr. And Mrs, Yoshida and Martin’s Area
Sales Manager Jonas Eisenhardt,

The official opening of the new company is expected sometime in
February with the participation of Kristian Kolding and International
Marketing Director Pio Nahum.
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Engineering Web spam

Paomnna Davrte Benca Ridnean (allda (Handa and (Tallde A cccncnmias Chacl DU A avravad Rlawdda o amAdiaida

Flowers

lakview, training, course, integration, site master, national, instruments, anritsu, wittron, test, analyzer, logger, dats, Taker, dag, data, acquisition, control, gpik, hpik, ate, image, motor, stepper, sero, visa, hp vee, agilert, vee, software, development,
automation, optical, laser, otdr, tdr, wdm, attenuator, spectrum, network, analyzer, una, sha, vector, scalar, vswr, antenna, power, meter, transmission, syrthesizer, signal, generator, communications, radio, transmitber, emi, i, atm, sdh, pdh, stm, pem,
codes, da, microwave, Hf, programming, code, leam, virual instrumend, vi, ets, environmental, vibration, test, equipment, shakers, slip, ahles, drop, testers, bump, shock, testers, amplifiers, head, expanders, modal, thruster, overuming, moments,




Document ranking and recall

» Users compare results with general engines

« Evaluate relevance often
— Usage data
— Task-centric comparative studies
— Surveys



Scale

* Hundreds of millions of pages
* Tens of terabytes of data
* Failure is routine
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Research challenges

* |Integrated text and structured retrieval
* CAD retrieval and indexing
* Research to industry technology transfer



Unified text and structured retrieval

Find: 12 wvolt electric motor Search

DC Motors

839 companies supply DC Motors.
Click on a listing for more information or filter your list by adding specifications.

: Custom
Filter Your Catalog Results ) e e itrae core Headquarters PRODUCT ANNOUNCEME

Click to Add Specifications Enter one or more Performance Specifications criteria:

Shaft Speed: At least ‘VND Pref. No more than |No Pref. Il rpm v Help
Performance Specifications Terminal Voltage: At least [12 e voe o
Shaft Speed: » Continuous Current: At least No Pref. Mo more than [No Pref. [ amps ¥ [Help] | |
Less than 23 rpm 2a4) y ; = , , e B
23 to 166 rpm ¢1.570) Continuous Torque: At least No Pref. Mo maore than No Pref. In-bs |Help] L
166 to 1130 rpm (1.135) Continuous Output Power. At least No Pref. | No more than NoPref. || HP v [Help] P+

1130 to 5200 rpm 2,
5200 rpm and up 4.202)

Terminal Voltage: » Update Results

Less than 7 WVDC (1,252

739)

7 to 26 VDC 3.747) [T 109 products Axsys Technologies (Mmfg., Dist) Rochester Hills, -
26 to 54 VDC 1,962) Ml
54 to 119 W¥DC ¢1,132) [ 162 products Baldor Electric Company {mfg.) Fort Smith, AR

119 VDC and up (1.870) 1 96 products Bayside Motion - A Brand of Port



CAD (shape) retrieval

« SHREC competition @ a o f e
CAD Track

(a) Parts with similar shape but different functions.

{

— http://www.aimatshape.net/event/ _
SHREC/ | - _ %i)ﬁ

Spring Regular Hexagonal Knife-edge
Lock Washer Washer Washer

* Purdue and Princeton e it g b et
shape labs

« Search by sketch




Research transfer issues

o /2 o
Strengths
— Easy to use a
— Community support and documentation k.‘i%?%ﬁ,@
— ‘Good enough’ for many applications —
Weaknesses

— Does not scale well beyond a few million documents
— Lucene’s relevance is sub-standard out of the box.
— Index format is not easily extensible

— It is not easy to index large collections.



Summary

» Vertical search is hard N o A

Pros
- Greater precision from limited scope
- Leverage domain knowledge
- Detailed knowledge about users and tasks

Challenges
- The same challenges as full-web search
- Most users will not remember your vertical
- Integrating structured and text content
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