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1 Introduction

Structured and normalized product data is the essential lifeblood of a truly usable
product catalog. It provides the basic information necessary to single out one product
as being unique from many other products in a group. These unique identifying
characteristics include part number, price, and short description, as well as product
attribute information, long descriptions, images, PDFs, and even more-detailed
descriptive information, such as marketing text, features and benefits, and so on.

Most of what passes for product data is really just raw transactional data. Truly
structured and normalized product data for searchable electronic catalogs and printed
paper catalogs simply does not exist for most products. Frequently a great, and costly,
effort must be made to understand, analyze, and manipulate product catalogs. And
even if the raw product data exists in electronic format, it often resides in a variety of
incompatible formats and structures.

A product catalog is an online or printed publication, book, or pamphlet, containing a
list or display of products, usually arranged systematically according to a categorical or
other system with descriptive information and illustrations.

Printed Industrial Catalogs

When speaking about catalogs, the reference is not to a typical Land’s End or J. Crew
catalog, but rather to an industrial catalog. A tool catalog, for example, is often
cumbersome, requires a large production staff, and is very expensive to layout and
print. An industrial catalog may have several thousand pages and contain several
hundred thousand products.

Electronic Catalogs

Electronic catalogs are a publishing vehicle created for the purpose of e-Commerce. An
electronic catalog can be published on the Web or as a CD. Electronic catalogs can be
divided into two types:

B Database type (dynamic pages)

B PDF type (printed catalog converted to PDF, and that can be browsed as static

pages). Some companies add search capabilities that enable users to view the page
where a specific item resides.

Basic Concepts of Normalized and Structured Data 1
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The table below displays functional elements for product data and the platforms where

these elements can be found.

Logistic Printed Electronic
Presentation Information Catalogs Catalogs
(ERP) (Paper) (Web+CDs)
Single-ltem X X X
Item List X X X
Family (Grouped) X X
Logistic Printed Electronic
Searchability Information Catalogs Catalogs
(ERP) (Paper) (Web+CDs)
Keyword Search X X
Index Search X
Multi-dimensional Drill-down X
Search
Parametric Search X
Side-by-side Comparison X
Logistic Printed Electronic
Data Elements Information Catalogs Catalogs
(ERP) (Paper) (Web+CDs)
Part Number X X X
Alternate Part Number X X X
Product Name X X X
Manufacturer Name X X X
Price X X X
Long/Short Description X X X
Category X X
Attributes X X
Attribute Values X X
Features & Benefits X X
Product Relationships X X
Images — Low Resolution X
Images — High Resolution
Drawings X
Drawings with Hot Spots X
Spec Sheets X
MSDS X
Structured and Normalized Data No Yes
Basic Concepts of Normalized and Structured Data 2
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2 Understanding Product Data

2.1.1 Product Data

The following are functional elements of product data:
B Data Elements

B Presentation Format

B Searchability

B Taxonomy

2.1.2 Data Elements

Product data is composed of product characteristics or data elements. Data elements
define a product.

FOR EXAMPLE, the data elements in the brief description that follows lead us to
understand what the item is: 4” x 6”, built-in alarm, blue, snooze feature, with a minute
and second hand, for telling time, numbers on the face, and an image displaying an

alarm clock.
Data elements include:
Part Number Images
Product Name Text
Category Drawings
Attributes Values Spec sheets, TDS, MSDS

2.1.3 Presentation Format
A style is a way of presenting printed material, including usage, punctuation, spelling,

typography, and arrangement. Two styles commonly found in catalogs are the Family
Presentation Style and the Single-Item Presentation Style.

2.1.3.1Family Presentation Style
The family presentation style is used for a grouping of products that are related by
fields of common information, such as name, image, descriptive text, specifications,
and so on.

Gauges
* MARPLES gauges are fitted with
hardened stesl spurs. The hole in M2154
the stock is carefully broached to
match the stem's contour, and, M2153 5
(with the exception of the MR2049) WMR2049 M2083

the gauges are fitted with a polyester

friction pad between the thumb Bulk

screw and stem to ensure a smooth Description Stock #

slicling action Marking Gauge; Economywy Plastic Thumbscrew MR2049
Marking Gauge; Deluxe Brass Thumbscrew, Brass Facing M20z0
Cutting Gauge; Hardened Steel Blade M2083
Mortice & Marking Gauge; Single Spur Top, Double Spur Base, Brass Slide  M2153
Mortice & Marking Gauge; Deluxe; Adjusted Slide and Brass Facing M2154

Figure 1: Presentation Unit Using Family Formatting Style
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2.1.3.2Single-1tem Presentation Style

2.1.4

2.1.5

As opposed to the family presentation style, the single-item presentation style is used
when the characteristics for a single item are presented. The single-item presentation
style is commonly seen when information is generated from databases, CDs, or from
the Web. When only one product is displayed, it's difficult to understand how the
product relates to a family grouping, see Figure 2.

ADSZABS Product Name: 4 Wi kY PORTABLE PAINT STRIPER

POP& Open-End .
i range of rivets svitable for use where applications do Product Engineered for easy operation and
nat have high bearing requirements Description: maintenance. Designed to create

. - o . professional results, Features: All
H 5 Hole Size (*) POP:  Addiionsl Specitcstisns £ ) o G, e
098 Body Material 052 Aluminum construction, 4 machines in one;
| i . » Mandrel haterial Aluminum center ling, side striping, curb/angle,
Riveting Thickness (") Head Style Open i Damed and stenciling. 22 |b, machine makes
031 - 125 DriltHole Tolerance: 41 straighter lines. Adjustable stripe
) Sefting Tool 5200 Seriss width from & to 5*, Built-in storage
Tensile Strength (Ibs) SRR area halds two cases of paint. Fox
i 135 . Valley adapter available,
% Shear Strength (Ibs) oot p—t
- f———
— b
‘U IFI Mandrel Breakload (Ibs) L—ZL,J Lm Product Numnber Unit Size Units Per Case
140 - 240 Rivet Dimensiores In () 16354 1 unit 1
CD Application Web site

Figure 2: Single-lItem Presentation Style

Searchability

Products reside in a data source. Some data sources are interactive and some are not.
The ease of finding a product depends on the type of data source used.

A data source is any type of manufacturer’s published material that is available for
general public use. This includes catalogs, Web sites, price lists, marketing brochures,
specification sheets, and material safety data sheets. They are all data sources from
which relevant product information can be retrieved. Some data sources provide only
limited information and some are more searchable than others.

Taxonomy

A well designed, organized, and understandable structure is like a road map, because
by using the roadmap, the items housed within the structure can be located easily. A
large product catalog may contain hundreds of thousands products, and these products
can be organized into hierarchical multiple taxonomies of categories and subcategories.
In addition, a catalog may contain tens or hundreds of thousands of data elements,
such as images, texts, and PDF files. These data elements also need to be organized,
so that it is possible to locate an object or group of objects to link to a particular
record.

Taxonomy is a classification system that typically consists of a hierarchy of categories.
Analyzing, organizing, and structuring product data from various manufacturer sources
provides a consistent look and feel that enhances usability. The consistent look and feel
means that the product data is normalized. By normalizing and structuring data
elements from different sources an item can be found using the normalized data
elements as search parameters.

FOR EXAMPLE, one source may use the word diameter to describe the length of a
straight line through the center of an object from side to side, while another source
uses the term segment length, a third uses the term thickness, and a fourth width. By
choosing one term to represent all permutations of the word diameter, the data takes
on a consistent look and feel that promotes understanding and allows quick comparison
between and within manufacturers.

Basic Concepts of Normalized and Structured Data 4
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A taxonomy has three main elements:
B Hierarchy

B Attributes

B Attribute Values

The purpose of a taxonomy is to group like things together into categories, based on a
set of common, category-specific characteristics. A taxonomy is hierarchical, meaning
that some categories are subcategories of other categories.

2.1.5.1Hierarchy
A hierarchy is an arrangement of items into subordinate and superordinate categories.

FOR EXAMPLE, most people are familiar with at least part of the hierarchical taxonomy
used to classify animals, such as vertebrates > mammals = primates - chimpanzees,
and so on. Another life example is groceries = fresh produce - fruit - citrus fruit
—oranges. Each level of the hierarchy gets narrower in terms of what it includes.

A hierarchical taxonomy of product categories is used to structure product information
in a catalog. A hierarchical taxonomy is typically represented as a #ree, as shown in
Figure 3.

Iél---@Gru:n:eries
/ =€ Fresh Produce
, =& Fruit

/ £l € Citrus Fruit

Subcategory @D ranges !

/»*@ Lemaons

/ @ Grapefruit
Leaf categories

----- & Berries
[+ & Tropical Fruit
----- & Vegetables

Main Category

Figure 3: Hierarchy

2.1.5.2 Attributes

Attributes are the defining characteristics of a leaf category in a taxonomy, and they
are prioritized according to their importance.

FOR EXAMPLE, in the taxonomy of citrus fruit, oranges form a leaf category. The
oranges leaf category has specific characteristics (attributes), as would the leaf
categories lemons, limes, and grapefruit.

Figure 4 shows a hierarchy together with a sample of attributes for citrus fruit.

Fruit Hierarchy Attributes
=l & Fruit :
: E@ Citrus Fruit @&  Country of Origin
 Sloranger] = e
..... & Lermons @% drganic
: & Sesded

Figure 4: Citrus Fruit Hierarchy

Basic Concepts of Normalized and Structured Data 5
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2.1.5.3Attribute Values
An attribute value is a quality or characteristic inherent in or ascribed to an attribute.

FOR EXAMPLE, the attribute Seasonal Attribute Values
Availability is linked to oranges and has five Y T i
values: All Year, Spring, Summer, Fall, and ondl Avalatilty gp::;r
Winter. Surnmer
Fall
Winter

Figure 5: Attribute Values

Basic Concepts of Normalized and Structured Data 6
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3 Creating Normalized and Structured Product Data
Once a designated taxonomy is built, it's ready to accommodate data elements from
different sources. Before incorporating the data elements, it's necessary to:

B Understand the designated taxonomy.
B Locate data elements in a designated source.
B Integrate data elements in the designated taxonomy.

3.1 Understanding the Designated Taxonomy

Understanding the designated leaf category taxonomy means being able to
B identify the designated leaf category in the taxonomy hierarchy.

B Understand attributes linked to the designated leaf category.

B Understand attribute values for the designated attributes.

3.1.1 ldentifying the Designated Leaf Category

The group of items designated for work determines the leaf category in the hierarchy.
For example, if the items designated for work are End Mills, then the leaf category in
the hierarchy is End Mills, see Figure 6.

= Milling

-- Milling Machine
=1 End Mills

----- End Mill [units)

Figure 6: Leaf Category in a Hierarchy

3.1.2 Understanding Attributes Linked to the Designated Leaf Category

It is necessary to understand the set of attributes linked to the designated leaf
category, so that the designated data elements in a source can be located. For
example, attributes for the leaf category End Mills are Overall Length, Shank Diameter,
and Cutting Length, see Figure 7. Understanding the meaning of each attribute in a
designated leaf category is important, because the meaning of the same attribute in a
different leaf category may not be the same.

In Figure 7, the following are displayed:
B A - Leaf Category: End Mills

B B - Sample End Mill attributes linked to the leaf category (Shank Diameter, Cutting
Length, Cutting Depth, and Overall Length)

B C - End mill drawing denoting the following attributes: o; Shank Diameter,
.[>,Cutting Length, .and /;Overall Length.

l—J Millin J Attributes

l I
e 3 b_ =
" Milling Machine Flinked IV Mame i

=] Shanl Diarneter

E| EI'IIII Mills & Cutting Length ;
R il (units) @  Cutting Depth

] Owerall Length
A B C

Figure 7: Hierarchy and Attributes for End Mills

Basic Concepts of Normalized and Structured Data 7
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3.1.3 Understanding Attribute Values for the Designated Attributes

It is necessary to understand the attribute values linked to the designated attributes, so
that the designated data elements in a source can be located. Once located, the data
elements can be normalized (integrated) into the taxonomy.

For example, Figure 8 displays the attribute values for the attribute Coating in the leaf
category End Mills. Included in these values are TiN, TiCN, and TiAIN. The same
attribute values are displayed in the manufacturer’s catalog as Ti-NAMITE, Ti-NAMITE-
C, and Ti-NAMITE-A respectively.

E| Milling | Attributes | values =
: - Milling Machine [aLl] TI'NAM”E
E| End Mills [MuLL]

I o Ti.NAMITE-C
wee Ti-NAMITE-A

TiN

----- End Mill {units)

Figure 8: Attribute Values

3.2 Locating Data Elements in Manufacturer Sources
The data elements for a product can be extracted from four areas in the manufacturer’s
source:
B Source (general information)
B Section
B Family
M Item

3.2.1 Source

General information found in a source applies to all products. Data elements found in
this area have to be identified and moved to their designated place in the taxonomy.

For example, warranty information may affect all products in a catalog. This is general
information usually situated at the beginning or at the end of a catalog. Warranty has
been identified as a required data element in the taxonomy. The warranty needs to be
located in the catalog and moved to its designated place in the taxonomy.

Limited Warranty

Fastcut Tool Corporation warmants to original equipment manufacturers, dstibutors
and industrial and commercial users of that sach new product which it
manufactires o supplies is fea from deficts in material and werkmarship. s sole
abligation Lnder this wararty & limited to fumishing, without additioral charme, 1
replacermart for, or, & its apticn, repairing or issuing credit for any such product which
shall, within ana year fram the data of sak by Fastcut Tool Corporation, be returned
fra'qut pruli_aid to Fastrut Toal Corporation and which, upon inspection, is determined
astcLt Taol Corporation to be defiective in materials or wokmanship. The provisions
this warranty shal rot apply o any product which hes baen subjectad 10 misusa,
improper operating condtians, or which has been rapaired o attared, if such would
aharsely affect purfuﬂﬁmafthapmdmtmrq_l!amttuninfannatm with res
to &l such matters must be fumishad to Fastcut Toal Corporation as a prerecuisits to
its onsidaratian of any claim or complaint urder s warrarty.
Therepar, rplacement or ssuanoa of credit for parts providad for in this werrarty con-
stitutes the 5 eacisie ramedy. The waTanty s o Sau of ail otfer wamartis,
eSS or frpia, moudng any implad waranty of machantaiity or finess for 2

particutar purpose. Fastcut Tool Corporation fas no fability or resporsiilty on @
chim of ary kind, whether in contract, tort or othewisa, ﬂ:rrtgn;' bssgrudarmlga an’s’%
ot of, connacted with, or resuiting from the manwfacture, sale, defivery or usa of any
ﬁn:duct sold heraundey, in excess of the cost of replacament or repar as providad

erein. i1 no event sl Fastcut o Coparation be Sk fir @y spacis, nodetaor
consequania darmages. Fastout Tool Corporation makes no other warrarty, axpress o
implied, except &s sat forth above and neither assumes ror authorizes any olher per-
san or antity ta assume for & any ather obligation or liahility in connection with any of
its products.

WARNING

Ay cutting toal rmey break or shatter under improper Usa. Govemment requiations
recjuire use of sdfety glasses and cther apprapriata safety equipment at al times inthe
wicinity of use. Wet or dry grinding of cutting tools produces potentially fazardous dusts
armists; b avoid adverse heatth effects, use adequete vertikion and read the mate-
rial Safety Deta Sheat far furthar applicable tool material or qrade before grindng.

Figure 9: Warranty
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3.2.2 Section

A section refers to a grouping of one or more subjects within a source. Data elements
located in a section contain information limited to items in a specific section. Data
elements from a category have to be identified and moved to their designated place in
the taxonomy. Data elements for a specific category can only be identified using
multiple manufacturer sources.

|Taper Gauges

;B Large and Small Diameter

&

6 All Allen Taper Gauges are adjustable to permit

A measurement of a broad range of sizes. A simplified
design, when compared to the original style gauges,
results in a durable and stable lightweight gauge
frame. Through use of several commaon compaonents,
these gauges maintain the required APl accuracy at
a reduced cost. Gauges in this series have a
standard 5" throat depth which is of ample length to
cover all AP| casing, tubing and line-pipe as well as the majonty of AR RSC
joints. The stesl frame is lightweight, balanced and easy to use. The positive
locking system makes switching to other diameter sizes simple and guick.

55T2/5637-D/5554

The dial indicators have a travel of either 1/2" or 1", graduated in 0.001"
increments, with a regquired APl accaracy of 0.001" aver their entire range. The
metric dial has graduations of 0.01mm and complete compliance to ARI
specifications through the 25mm range. It also accepts the complete range of
Allen Caontact Paints.

All taper gauges are furnished with 2 Allen Ball Points, a cerificate of
compliance to APl specifications and a fitted box.

All taper gauges, except the 5619

and 9624, are furnished with a

fitted carrying case.

Figure 10: Section Information

For example, data elements such as attribute values, features, and registered
trademarked name affect all products in the section shown in Figure 10. Attribute
values, features, and registered trademarked names have all been identified as
required data elements in the taxonomy. They need to be located in the catalog and
moved to their designated place in the taxonomy.

3.2.3 Family
Data elements located in the family area contain information limited to items in a
specific family. Data elements from the family area have to be identified and moved to
their designated place in the taxonomy.

For example, data elements such as number of flutes, cutting direction, length group,
and material, affect all products in the family shown in Figure 11. These data elements
have been identified as being required in the taxonomy. They need to be located in the
catalog and moved to their designated place in the taxonomy.

Basic Concepts of Normalized and Structured Data 9



INLJUERA

==——==

Number | Medium Length Tt B Gen Tt o icgwm w7

of Flutes| ¢ . _ i T 508 58 ] S8 AEM203 70237 70238 70
JLCIC AL LR AL VEEEE N RN
Aluminum Alloys W1 b e om

ECIFICATIONS
T Flute, Center Cutting S
38" Right Hand Helix, Right Hand Ci Material
High Speed Stee -
Figure 11: End Mill Family
3.2.4 Item

Data elements located in the item area contain information limited to a specific item.
Data elements identified in the item area have to be identified and moved to their
designated place in the taxonomy.

For example, data elements such as cutting diameter, shank diameter, and cutting
length are specific for each product. These data elements have been identified as being
required in the taxonomy. They need to be located in the catalog and moved to their
designated place in the taxonomy.
Shank Diameter

3.3

Cutting Diameter

Cutting Length

CUTTER SHANK  LENGTH OVERALL  TOOL DN

DIA.  DIA. OFCUT  LENGTH NUMBER UNCOATED  TiN TicN
1/8 3/8 /8 3-116 M-00 12000 12007 12008
3NeG 3/8 e 3-1/8 M-0 12002 12012 12013
144 3/8 12 3-1/8 M-1 12004 72005 12006

Figure 12: Data Elements

Integrating Data Elements in a Taxonomy

Once a taxonomy is understood and all relevant data elements are located in the
manufacturer’s source, the relevant data elements are ready to be integrated into their
designated place in the taxonomy, see Figure 13. When all data elements, textual and
graphic, have been integrated into a taxonomy, any product residing in that taxonomy
has been described completely.

Basic Concepts of Normalized and Structured Data 10
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Hierarchy for End
Mills

Relevant data elements have been
integrated into the taxonomy for End Mills,
including attribute values, images, and
text.

Category

Record Detail |

Search Selections

Famiy Detail

| Lookups

Values

Categories

Manufacturer

Fastcut Tool Corporation [~

Part Mumber
Mame

# Gripping & Extracting

Clamping, Positioning, & Supporting
Pressing, Crimping, & Bending

=1+ Machining, Drilling, & Threading

! @ Cutting Tool Components

Temp Mame
Temp Info
Category
Specially Area
Application
Usage
Tupe

Applicable Materials
Designated Materials:
Cutting Edge Material

Tool Shape:
= Tooth Shaps
Attributes Yalues End Shape
Applicable Materials = [aLL] Length Group
Designated Msterials J [nuLL] Eliaits U
Cutting Edge Material Cone Eoating
Unit System
e Cuting Diameter [Nom]
Tooth hape Cylinder Cutting Diameter [Min]
End Shape Cylinder - Double Ends Cutting Diameter [Max]
Length Group Cylinder-cC Arbor Hale Diameter

Shank Diameter [Nom]
Shank Diameter [Min]
Shank Diameter [Max]

Cutting Length [Nom]

Cutting Length [bin]

Cutting Length [Max]

72333

1011 HSS-E Miniature ...
1011 HSS-E Miniature ...

End Mill {units)

Salid - Canventianal
Most Materials

Mild Steel; Steel - 15...

HSS-E (Co-M42)

Cylinder-CC - Double ...

Finisher
Square
Stub
Cylinder
TiN

Inch

1/8 in

3416 in

3716 in

Relationships

Sets <Set Partss

Set Parts <Sets>

Aseemblies <Assembly Parts>

Aszembly Parts <Assemblies>

Prirnary ltems <Supp. [tems>

Supp. [tems <Primary [tems>

Related Items <Products>

NS Set Parts <Sets w/N5>

NS Azsembly Parts iAssamhlles w/NS:,_.l

Images

O————1

Diawings

Drawing Dimensions
Dot 0]

[ Filter

Spec Sheets

I E—

Description

=T

Designed to machine most
materials, however, because of
their small size, feeds and speeds
are very material specific. For
general purpose milling, indluding

3.4

Figure 13:

Conclusion

Integrating Data Elements

The building of meaningful data requires thorough in-depth planning. The foundation of
this in-depth planning is the taxonomy. Building a taxonomy requires professionalism,
expertise, and a thorough knowledge of the subject matter. InQuera’s professionals
have the knowledge, tools, and expertise to smoothly transfer your raw, unstructured
data to a normalized and structured state. Saving time and money, and producing
easy to read and easy to understand data.

Basic Concepts of Normalized and Structured Data
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4 Glossary

Attribute

Characteristic or feature of a catalog item that makes it possible to distinguish
different items of the same kind. With water valves, for example, different valves
may be distinguished by their material, diameter, pressure limits, and so on—
these are all attributes of water valves.

Attribute Value

A property or characteristic of an attribute.

Catalog An online or printed publication, book, or pamphlet, containing a list or display of
products, usually arranged systematically according to a categorical or other
system with descriptive information and illustrations.

Category Name for a group of records that share the same attributes.

Data Element

A single characteristic of a product

Data Source

Any type of manufacturer’s published material that is in general public use.

Drawing

A technical drawing of a product.

Multi-dimensional
Drill-Down Search

A progressive search for product records by alternately drilling down hierarchy
trees and flat lists.

Family A group of product records that are related by one or more common fields
and/or attributes having the same value, and that may also have additional
fields of common information, such as an image, a logo, a paragraph of
descriptive text, bullets of specifications, and so on.

Hierarchy Arrangement of items into subordinate and superordinate categories.

Image A likeness or reproduction of an object.

Index Search

A search for a product or part number, usually in a printed catalog.

Keyword Search

Specified word search, typically found in electronic catalogs.

Leaf Category

A branch that has no child branches.

Normalizing Data

Information designed in a consistent, organized, and understandable structure.

Parametric Search

Process of finding records by selecting attributes and/or values (parameters)
that must be matched in the records searched.

Part Number

Numerals, letters, or a series of both used to identify a product.

PDF

An electronic document formatted in Adobe’s Portable Document Format,
readable with Adobe Acrobat Reader.

Basic Concepts of Normalized and Structured Data 12
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Product Relationship

A specific and distinct connection of a commercial nature between two or more
products.

Side-by-side The ability to compare two or more products within the same category (within

Comparison and across manufacturers) using normalized data elements.

Taxonomy Classification system that typically consists of a hierarchy of categories. Catalog
items are classified in a hierarchy of categories.

Text Original wording from a source that has undergone paraphrasing or

condensation.

Basic Concepts of Normalized and Structured Data 13






