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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within IEEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of IEEE that have expressed an interest in participating in the development of
the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is rea-
sonable to conclude that its contents, although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they
relate to specific applications. When the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since IEEE Standards represent a consensus of
all concerned interests, it is important to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason, IEEE and the members of its societies and Standards Coordinating
Committees are not able to provide an instant response to interpretation requests except in those cases where
the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require use of subject matter covered by patent rights. By publication of this standard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which a license may be required by an IEEE Standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 2001-1999, IEEE Recommended Practice for Internet Practices— Web Page
Engineering—Intranet/Extranet Applications.)

The World Wide Web is expanding and its value is increasing as a method for locating and delivering infor-
mation. This creates a significant engineering challenge. Locating applicable information requires that
indexing information be incorporated into Web page development. Once an applicable page has been
located, essential information may not be present, resulting in user frustration and a failure of the Web appli-
cation to meet its purpose.

This is a first version of an accumulation of Web page development “recommended practices” that can serve
to improve the effectiveness of Web pages for users, Web page developers, and the value of the Web in cor-
porate and organizational applications. This immediate standard is focused on managed networks: Intranet
(within an organization) and Extranet (between a group of collaborating organizations). Other projects are
being evaluated by the Internet Best Practices working group (IBPwg) within the IEEE Computer Society.
See http://dx.doi.org/10.1041/standard/2001 for current details.

Web page engineering often is done with little consideration for the immediate or ongoing implications of
Web site design or implementation. Some sites reflect “state of the art” delivery that can only be accessed
with the most recent tools. This may be inconsistent with the business objectives for that site. Some sites
will languish beyond their applicable life, occupying valuable resources (particularly as these are incorpo-
rated into organizational indexes, and delivered as prospective “query returns” by indexing and search ser-
vices). Poor Web page engineering results in lost productivity and user frustration, and can even result in
legal liabilities.

There is no clear prediction of when the World Wide Web or a specific site will be obsolete. There is a legit-
imate engineering concern that this life span may be significantly underestimated or disregarded entirely in
many Web site designs. A timely example of this problem is the Year 2000 century date-change impact.
However, it can manifest in many areas besides dates. Vendor products—past and future versions, format
preferences, or selection of implementation languages may require future re-engineering as vendors and
products fade. Corporate Web sites may not need to live beyond the life of the corporation, however, public
sector and other institutional sites may well span centuries. A significant portion of the content of these sites
may not require updating, except in cases of shortsighted design. The Magna Carta and the works of Shakes-
peare are examples of fairly stable content.

The recommended practices and requirements set forth in this standard are aimed to reduce the risks associ-
ated with Web page investments. Further revision of this standard is expected, partially to reflect changes in
the Web environment, but also to reflect increased understanding of “recommended practices” in Web page
engineering. There is a popular awareness of “Web years,” characterized by rapid advances in the platform
technology for clients and servers. There is a potentially expensive, misinformed conclusion that might be
drawn from this, which is that Web pages (and more directly, information content and services delivery)
either are, or should, move forward at this same rate. Some of today’s Web pages will warrant long-term
retention; and within the context of business operations (which is the core of Intranet/Extranet) re-engineer-
ing of last year's Web pages is an investment that requires justification. The value of Web-based business
operations is the delivery of the right information and services to the right persons at the right time with the
least amount of effort. Success in Web-based business operations is based more on engineering design in
response to an understanding of the target-user community and information, than it is on the rapidly evolv-
ing technology for Web platforms.
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These recommended practice recommendations are presented in workflow order to parallel the expected
engineering process. This leads to a certain overlap in concepts, and it is recommended that review of the
entire standard be included in the design process so that later considerations can be identified. The workflow
model is defined as follows:

Design Server and Header Body
Practices ) H_TTP . Information Information
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IEEE Recommended Practice for
Internet Practices—Web Page
Engineering—Intranet/Extranet
Applications

1. Overview

This recommended practice provides guidance for designing and implementing well-engineered Web pages
(WEPs) for use in intranet/extranet environments.

1.1 Scope

This standard defines recommended practices for WEP design and implementation for intranet/extranet
environments, based on HTML (HyperText Markup Language) specifications, migration to XML (Extensi-
ble Markup Language), and related industry guidelines.

This standard does not address stylistic considerations or human-factors considerations in WEP design
beyond limitations that reflect good engineering practice. Annex A contains topics which are not sufficiently
mature or where there are not specific recommendations for inclusion in the current issue of this standard.

1.2 Purpose

This standard is intended to provide guidance to WEP developers in Web environments. The following
issues are addressed:

a) Copyright

b) Proprietary data declarations

¢) Indexing and content classification of pages

d) Use of epoch transparent dates

e) Context (e.g., author, responsible organization, currency, etc.)
f)  Multinational sensitivities

g) Browser tolerance

h)  Accommodation of persons with disabilities

i)  Bandwidth efficiencies

j)  Server operations (e.g., robot exclusion, caching options, etc.)
k)  Privacy
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IEEE
Std 2001-1999 IEEE RECOMMENDED PRACTICE FOR INTERNET PRACTICES—

The goal of this standard is to improve the productivity of intranet/extranet Web operations in terms of locat-
ing relevant information, and efficient development and maintenance practices. This standard will focus on
vendor- and product-independent considerations.

1.3 Conformance

This standard defines two forms of conformance: “IEEE Std 2001-1999 conforming Web page” and “IEEE
Std 2001-1999 conforming Web page generation tool.” Throughout this standard, the use of the verb “shall”
indicates a requirement of the standard; the use of the verb “should” indicates a recommendation; and the
use of the verb “may” indicates an option or variation that is permitted by the standard. Although users of
this standard are strongly encouraged to consider the recommendations of this standard, the implementation
of recommendations is not a requirement of conformance.

1.3.1 IEEE Std 2001-1999 conforming Web page

A conforming Web page—a WEP—implements all the requirements of this standard. A Web page that con-
forms to this standard may indicate this by the use of the following tag:

<Span class="IEEEstd2001">
<a href="http://dx.doi.org/10.1041/standard/2001/1999/1ogo/use”
<img src="http://dx.doi.org/10.1014/standard/2001/1999/1ogo”
alt="IEEE Computer Society Best Practices axVl Logo”
width="xx" height="xx">
</a>
</span>

NOTE —The HTML Reference Designator (HREF) value will change with each version of this standard. Tools should
use the HREF value to determine the version of the standard being used.

The image file may be downloaded and referenced using relative Uniform Resource Identifiers (URIs), but
the target HTML file must be referenced by an absolute URI.

1.3.2 IEEE Std 2001-1999 conforming Web page generation tool

A product for generating WEPs dynamically, or as an authoring tool may claim to “Conform to
IEEE Std 2001-1999” if it satisfies all of the following conditions:

a) It produces pages that conform to one or more HTML Document Type Definitions (DTD) without
extensions beyond the W3C Recommendations, and clearly documents the use of this function; or
produces pages that conform to XML guidance for any properly structured user DTD, and clearly
documents the use of this function.

b)  For versions HTML 3.2 and higher, or XML,; it supports Cascading Style Sheets (CSS) 1.0 or higher,
or supports XML style sheets and, in either case, documents the use of this function and identifies
which recommendations are supported.

c) It can generate pages that conform to all of the requirements, recommendations, and options of this
standard. Tools may allow for creation of non-conforming pages as a user option.

d) It supports validation against the user-selected DTD.
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IEEE
WEB PAGE ENGINEERING—INTRANET/EXTRANET APPLICATIONS Std 2001-1999

2. Normative references

This standard shall be used in conjunction with the following publications.When the following standards are
superseded by an approved revision, the revision shall apply, except as noted. See Annex B for informative
references. Uniform Resource Locators (URLs) provided in this standard are current as of the date submitted
for publication. See http://dx.doi.org/10.1041/standard/2001/1999/references for a list of normative and
informative reference URLs on-line, and most recent updates, where known.

ISO 639: 1988, Code for the representation of names of languages.1

ISO 3166-1: 1997, Codes for the representation of names of countries and their subdivisions—Part 1: Coun-
try codes.

ISO 4217: 1995, Codes for the representation of currencies and funds.

W3C REC-CSS1-19900111, W3C Recommendation Cascading Style Sheets, level 1 —W3C Recommenda-
tion, revised on 11 Jan 1999: (http://www.w3.org/TR/REC-CSS1).2 This document specifies level 1 of the
Cascading Style Sheet (CSS1) mechanism. CSS1 is a simple style sheet mechanism that allows authors and
readers to attach style (e.g., fonts, colors, and spacing) to HTML documents. The CSS1 language is human
readable and writable, and expresses style in common desktop publishing terminology. One of the funda-
mental features of CSS is that style sheets cascade; authors can attach a preferred style sheet, while readers
may have a personal style sheet to adjust for human or technological handicaps. The rules for resolving con-
flicts between different style sheets are defined in this specification.

W3C REC-CSS2-19980512, W3C Recommendation Cascading Style Sheets, level 2 CSS2 Specification—
W3C Recommendation:, 12 May 1998 (http://www.w3.org/TR/REC-CSSZ/).3 This specification defines
Cascading Style Sheets, level 2 (CSS2). CSS2 is a style sheet language that allows authors and users to
attach style (e.g., fonts, spacing, and aural cues) to structured documents (e.g., HTML documents and XML
applications). By separating the presentation style of documents from the content of documents, CSS2 sim-
plifies Web authoring and site maintenance.

CSS2 builds on CSS1 and, with very few exceptions, all valid CSS1 style sheets are valid CSS2 style sheets.
CSS2 supports media-specific style sheets so that authors may tailor the presentation of their documents to
visual browsers, aural devices, printers, Braille devices, hand-held devices, etc. This specification also sup-
ports content positioning, downloadable fonts, table layout, features for internationalization, automatic
counters and numbering, and some properties related to user interface.

W3C REC-html40-19980424, W3C Recommendation HTML 4.0 Specification: W3C Recommendation,
revised on 24-Apr-1998 (http://www.w3.org/TR/REC-html40) This is a World Wide Web Consortium
(W3C) and Internet Engineering Task Force (IETF) Standard. This specification defines the Hyper Text
Markup Language (HTML), Version 4.0, the publishing language of the World Wide Web. In addition to the
text, multimedia, and hyperlink features of the previous versions of HTML, HTML 4.0 supports more multi-
media options, scripting languages, style sheets, better printing facilities, and documents that are more
accessible to users with disabilities. HTML 4.0 also takes great strides toward the internationalization of
documents, with the goal of making the Web truly World Wide. HTML 4.0 is a Standard Generalized
Markup Language (SGML) application conforming to ISO 8879: 1986, Standard Generalized Markup Lan-
guage.

IIso publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Geneve 20, Switzer-
land/Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department, American
National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA (http://www.ansi.org/).

The particularly dated standards for Cascading Style Sheets, level 1 should be used.
3The particularly dated standards for Cascading Style Sheets, level 2 should be used.
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W3C WAI WEBCONTENT 19990324, W3C Recommendation Web Content Accessibility Guidelines 1.0,
WALI Page Author Guidelines— W3C Working Draft 15-Jan-1999 (http://www.w3.org/TR/WAI-WEBCON-
TENT-19990324/). This document is a list of guidelines that page authors should follow in order to make
their pages more accessible for people with disabilities as well as more useful to other users, new page view-
ing technologies (mobile and voice), and electronic agents such as indexing robots. Tools that generate doc-
uments in HTML (authoring tools, file conversion packages, or other products) should make it easy for
authors to produce documents that follow these guidelines. This document is part of a series of accessibility
documents published by the W3C Web Accessibility Initiative.

3. Definitions, terminology, and acronyms

3.1 Definitions

3.1.1 archival pages: On-line data that is no longer maintained, is not expected to change, and may not be
readily renderable by future tools.

3.1.2 extranet: A set of intranets connected for specific objectives.

3.1.3 intranet: A managed network operating strictly within a single legal entity. More than one intranet
may exist within the legal entity, and may be isolated for security reasons.

3.1.4 managed network: A network or set of networks established and controlled by one or more organiza-
tions to meet specific organizational or business needs.

3.1.5 persistent URI: A Uniform Resource Identifier (URI) is persistent if it is a reference that does not
need to change at the link in a document, and can still reach the desired object even though that object may
have changed locations.

3.1.6 Web page: A digital multimedia object as delivered to a client system. A Web page may be generated
dynamically from the server side, and may incorporate applets or other elements active on either the client or
server side.

3.1.7 Web site: A collection of logically connected Web pages managed as a single entity. A Web site may
contain one or more subordinate Web sites.

3.2 Terminology

This subclause describes terms used in a specific manner in this standard. The descriptions are not intended
as definitions, but rather as explanations of the special usage.

3.2.1 Rfield: The designation for a Web page segment presented within a WEP, primarily for the human
reader. Typically the contents are not structured for machine interpretation.

3.2.2 Mfield: The designation for a Web page segment presented within a WEP, in machine-readable format,
which is not intended to be presented to the human reader.

3.2.3 RMfield: The designation for a Web page segment presented within a WEP, structured for both
machine interpretation and for presentation to the human reader.
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3.3 Acronyms

CSS Cascading Style Sheets

CSS1 Cascading Style Sheets, level 1

CSS2 Cascading Style Sheets, level 2

DNS Domain Name Service

DOI Digital Object Identifier (trademark of the DOI Foundation, a form of URI)
DTD Document Type Definition (for XML or SGML specifications)
GIF Graphics Interchange Format

HREF HTML Reference designator

HTML  HyperText Markup Language

HTTP HyperText Transfer Protocol

IBPwg  Internet Best Practices working group

IETF Internet Engineering Task Force

1P Internet Protocol

IPR Intellectual Property Rights

ISBN International Standard Book Numbers
ITIC Information Technology Industry Council

JPEG Joint Photographic Experts Group (image format)
NMG Network Motion Graphics
PDA Personal Digital Assistant

PICS Platform for Internet Content Selection
PNG Portable Network Graphics
RDF Resource Definition Framework

SGML  Standard Generalized Markup Language
SI Units  International System of Units: The Modern Metric System

TCP Transport Control Protocol
URI Uniform Resource Identifier (described in IETF RFC 2396: 1998 [B9]4)
URL Uniform Resource Locator

UTC Coordinated Universal Time

W3C World Wide Web Consortium

WEP Well-engineered Web page (see 1.3.1) (This abbreviation is used in this standard to help iden-
tify specific statements including recommendations/requirements on well-engineered Web

pages.)
XML Extensible Markup Language
URN Universal Resource Number

4. Design practices

The developer of a WEP should prepare a design plan, or follow an existing plan, covering the entire life
cycle of the WEP including development, maintenance, and retirement. In general, intranet/extranet WEPs
have as a significant objective the delivery of specific information to individuals who need that information.

WEP design shall incorporate consideration of the implications of both minimum and maximum Web site
life expectancies.

WEPs shall have an identified page date, expiration date, and contact point. The design plan should address
Web site maintainability.

WEPs shall have an identified set of metrics that can be evaluated.

“The numbers in brackets correspond to those of the bibliography in Annex B.
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