
ELECTRONIC DOCUMENT PRODUCTION

OVERVIEW

An electronic document, today more commonly called an
online document, is one that is created, transmitted, re-
ceived, and read with a computer or some other electronic
encoding and decoding device. From the very beginning,
the electronic document has owed its existence to tech-
nologies developed by electrical and electronics engineers.
Moreover, engineering professionals, as well as business
and general users, typically use electronic documents as
one of their basic methods of professional communication.

The Origins of Electronic Documents

The earliest electronic documents were made possible
by the telegraphs invented simultaneously in 1837 by
Samuel F. B. Morse in the United States and by Charles
Wheatstone and William F. Cooke in Great Britain. In its
original form, the telegraph transmitted messages by elec-
trical pulses over wire. Morse devised a code consisting of
the letters of the alphabet, numerals, and basic punctua-
tion marks that was commonly used to encode messages at
the sending end and to decode them at the receiving end.
Over the next hundred years, telegraphy was significantly
improved to use wireless radiowave transmission. Eventu-
ally, Morse’s code system was replaced by teleprinting (tele-
type), which is still occasionally used, and by telegraphic
facsimile reproduction, which was replaced in the 1980s by
telephone facsimile transmission.

Teleprinting, which is limited to text-only messages,
uses a keyboard at the sending end to encode each char-
acter of the message into electronic impulses. The receiver
decodes and prints the message. Teletype systems were
most often used by news organizations to gather and dis-
perse information. Beginning in the late 1950s, many gen-
eral business customers took advantage of teleprinting sys-
tems such as the Telex, which employed special lines of-
fered by telephone services. Since the 1970s, however, the
news media have almost universally replaced teleprinting;
first with satellite transmission and later with electronic
mail, and business teleprinting systems have essentially
been replaced by telephone facsimile and electronic mail.

Although no longer used, telegraphic facsimile systems
are notable because they had the capability of sending and
receiving both text and images such as photographs or
drawings.

Telephone facsimile transmission, commonly called fax,
has been increasingly used during the past 30 years to
transmit text, photographs, and drawings. In its original
form, fax uses a transmitting device to translate text and
graphics on paper into electrical impulses sent via tele-
phone lines to a receiving device that decodes the signals
and prints a facsimile copy. Since the 1990s, it has been pos-
sible to transmit the contents of word processing, spread-
sheet, and graphics files directly from one personal com-
puter to another via telephone modems, which now typi-
cally include fax transmission and receiving capabilities,
without the need for dedicated facsimile machines.

Although fax was originally used to transmit news pho-
tographs, it was later widely used in business and industry
for a variety of applications.

� It is a quicker and usually less expensive alternative
to postal or express delivery services.

� It is also an easy way to transmit documents written
in Japanese, Chinese, and other nonalphabetic lan-
guages.

� It is an electronic document exchange technology that
doesn’t require computer access.

� It is of poorer quality than originals due to data loss
inherent to input and output devices when the input
is paper rather than electronic files.

Contemporary Electronic Documents

The period since the early 1980s has seen significant ad-
vances in the creation and distribution of electronic doc-
uments over telegraphy, teleprinting, and facsimile trans-
mission. Most of these are directly related to the computer
technology that has now become ubiquitous.

Computer-based electronic documents were not feasible
until the keyboard and monitor began to replace the card
punch and card reader as the most prevalent computer
input and output devices in the late 1970s. These docu-
ments have become an increasingly common form of com-
munication since personal computers started to become fix-
tures in the office and laboratory — and even on the shop
floor — in the 1980s.

In its simplest form, today’s electronic document con-
sists entirely of text and is communicated to a single reader.
For example, an engineer might send an e-mail message to
ask a technician to calibrate a new piece of equipment. The
document would be created, transmitted, and read using e-
mail software. But the assistant could also choose to print
the message to have a tangible reminder of the next day’s
priority task. This simple document has a corresponding
paper counterpart and need not be created or viewed on-
line.

On the other hand, a very elaborate electronic document
intended to teach secondary school physics students the
basic principles of electrical currents may combine text,
charts, drawings, photos, animation, video, voice narration,
music, and sound effects. Such complex examples require
more elaborate hardware and software for both authoring
and viewing, and are usually intended for multiple readers
(most often, readers who are personally unknown to the
author). These more elaborate documents have no paper
counterpart and must be created and viewed on-line.

In addition to simple office applications such as e-mail
and elaborate ones such as the multimedia lesson on elec-
trical currents just described, electronic documents are fre-
quently used in electrical and electronics engineering to-
day to support products. For example, software that moni-
tors electricity usage in the various parts of an office tower
might feature online help; a mobile telephone with a built-
in personal telephone directory might include prompts to
assist users in entering names and telephone numbers; a
high-definition television receiver might be effectively mar-
keted with a multimedia brochure on the World Wide Web.
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But as the tools for creating complex electronic documents
become more powerful and easier to use, increasingly elab-
orate on-line documents are becoming more common not
only in selling products and training users to operate them,
but also for noncommercial uses such as reports and labo-
ratory notebooks. The advantages of such capabilities are
obvious. A report of test results that combines video clips
of the test with the quantitative data collected during the
test arranged in tables and plotted in graphs is likely to
be easier to understand for many audiences than the same
report without the video.

Besides their ability to communicate sound, video, and
other types of information that cannot be transmitted on
paper, the most significant advantages of on-line docu-
ments over paper documents are their relative cost, in-
creased accessibility, and greater ease of updating.

� Not only can an electronic document avoid the cost
of printing and paper, but it weighs significantly less
and requires little or no physical storage space — sig-
nificant considerations for the documents required to
support equipment aboard a ship, aircraft, or space
station, for example. However, the server storage re-
quirements of online documents should not be ig-
nored.

� Information in an electronic document can be located
far more quickly than in the paper equivalent by using
electronic search tools rather than relying on the more
limited search capabilities provided by paper indexes
and tables of contents. Electronic document searches,
though, can often return very large numbers of “hits.”

� Information in an electronic document can be linked
to related information in the same document or in
other documents by means of hyperlinks. These elec-
tronic links between parts of a document or between
parts of multiple documents allow users to retrieve
related bits of information more quickly and reliably
than is possible using cross-references in paper docu-
ments.

� Complete electronic documents or subsets of them can
be automatically reformatted or adapted to alternate
delivery media such as a computer or mobile device
screen, fax, voice synthesizer, or printer if content
management and single sourcing have been imple-
mented for the product information.

� When software is updated, a revised version of the
documentation can be automatically installed on the
user’s computer or other device along with the new
program files, avoiding the need for users to insert re-
vision pages in loose-leaf manuals or to replace entire
volumes on their shelves with the latest update. In
addition, the Web, intranets, and portable media al-
low other businesses to make revised versions of doc-
uments available quickly and easily and can help en-
sure that all users always have the most current ver-
sion of a document available. Note that some inter-
national, national, and corporate standards require
electronic delivery of all documents to reduce defor-
estation and waste paper.

But even though on-line documents offer many advan-
tages, it is unlikely that they will ever entirely replace pa-
per.

� The very best computer monitors available today offer
lower resolution — and therefore lower legibility —
than that of the typical laser or inkjet printers.

� Electronic documents are also usually less portable
than paper documents and are sometimes not acces-
sible — an on-line manual is not much help if the
computer won’t boot.

� Users cannot easily determine the size and amount of
reading time required upon opening some electronic
documents because they lack the physical bulk associ-
ated with the amount of content of a paper document
and do not include indicators of length.

� And some users are still intimidated by electronic doc-
uments just as they are intimidated by the computers
that provide access to the documents. This problem is
increasingly less common each year, however.

Approach of This Article

In the remainder of this article, the terms electronic doc-
ument and on-line document will be used interchangeably
primarily to refer to more complex, elaborate documents,
although most of the information presented here could be
applied to even the simplest such documents. Also, because
the computer hardware and software industry changes
so rapidly that references to specific tools or technologies
would be outdated before this encyclopedia is published,
the primary focus of this article will be on principles for
developing effective on-line documents rather than on the
tools that might be used to build, deliver, or read them.

The principles described in this article are derived from
theory and research on effective oral and written commu-
nication developed over the past 2500 years and adapted to
the media, audiences, and contexts of on-line documents.
These principles also reflect the methods and processes
for managing successful engineering projects that have
proven successful over many years. This combination of ef-
fective communication and effective project management
techniques is the key to producing electronic documents
that are useful to readers in an efficient and cost-effective
manner.

CHARACTERISTICS OF ELECTRONIC DOCUMENTS

The term electronic document as used in this article refers
to a communication artifact with the following character-
istics:

� One or more authors
� One or more potential readers
� A message consisting of text, numbers, pictures, video,

and/or sound
� Creation, transmission, and delivery via computer

This last component requires some amplification. Most
people usually think of electronic documentation in terms
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of computers, but the definition of computer should be suf-
ficiently broad as to cover any product that uses micropro-
cessor technology. Because much of the electronic equip-
ment on the market these days incorporates such technol-
ogy, many products created by electrical and electronics
engineers can include electronic documentation, although
it is not cost-effective or efficient to produce it for every
product.

In addition, the more elaborate types of electronic doc-
uments include other significant features.

� They incorporate hypertext or hypermedia, the ability
to link one element of text, graphics, video, animation,
or sound, to another, whether within a single docu-
ment or between multiple documents, possibly across
multiple computers.

� They are easily searchable, enabling readers to
quickly locate relevant portions of the document.

� Unlike many paper documents, they often have a non-
linear structure and provide multiple points of entry
and methods of navigation.

� They sometime provide readers with opportunities
for a high degree of interaction with the text and
other media by responding to dialogs, making anno-
tations,asking questions, requesting information,and
so forth.

All these characteristics make it possible to communi-
cate much more effectively and to transmit many more
types of information with electronic documents than is
possible using paper documents. Electronic documents not
only make it possible to provide readers with enhanced
information, but they can also facilitate collaboration and
learning, and they can support performance in ways that
are impossible with paper documents. For example:

� Mechanics can learn how to maintain complex, expen-
sive equipment from animation or video.

� Students can master foreign languages through
computer-based training modules that include videos
of dialogs between native speakers, vocabulary
lessons that combine pronunciation clips with graph-
ics illustrating the words, and unit mastery tests.

� Software help systems can guide users through
seldom-performed tasks by prompting them for the
needed information and almost completely automat-
ing the task.

DEVELOPING ELECTRONIC DOCUMENTS

In most respects, the process for developing on-line docu-
ments parallels that for developing print documents — or
most engineering products, for that matter. There are four
broad phases: analyzing, designing, constructing, and test-
ing. To these four phases should be added a fifth: assem-
bling a team with the expertise necessary to build high-
quality multimedia electronic documents. This step is as-
sumed in most engineering tasks, but it should be an ex-
plicit part of any on-line documentation project because of

the variety of highly specialized skills needed to assemble
such a document. A sixth phase this is also assumed for
most engineering projects, evaluating the document after
its publication, provides feedback that the documentation
team can consider when planning a new release of the doc-
ument.

Assembling the Team

Identify the Skills Needed. As with any other engineering
task, the success of an electronic documentation project de-
pends in large measure on assembling team members with
the right mix of talents and previous experience to ensure
that the project achieves its goals. No sensible engineering
manager would consider undertaking the development of
new fiber optic technology without the assistance of staff
members who have the appropriate expertise to work on
the project. Similarly, building a complex on-line document
requires a broad range of skills.

� Technical writers and editors with knowledge of the
proposed document’s subject matter should form the
core of the team. They can contribute both the preci-
sion of expression needed in any technical document
with the ability to write concisely and to structure
electronic documents effectively. They can also ensure
continuity of language, style, fonts, colors, and other
elements of the document.

� A human factors specialist can help ensure that in-
formation is clearly presented to the target audience
through the selected media by choosing the basic
metaphor to be used in the design and presentation
of information for the target audience.

� An information designer can determine how to
chunk and tag information for content management
database storage and reuse.

� A translation expert (either an in-house translator or
someone who coordinates with outside translators)
can anticipate the problems and requirements for
translation of the document into other languages and
localization of its content for other cultures.

� Artists, illustrators, and videographers can add a pro-
fessional touch to the visual components of the docu-
ment.

� An experienced on-line document indexer can help en-
sure that search strategies are properly designed to
make information easier for users to locate.

� Musicians, audio engineers, and audio mixers may be
necessary if the document will contain a significant
amount of sound.

� Programmers may be needed to write or modify code
for the project, even if the latest automated tools are
used.

� Systems managers may be needed to support projects
that will reside on networks or multi-user computer
systems.

� Technicians with expertise in traditional and multi-
media computer hardware can assist with configuring
equipment.
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� An accessibility specialist can ensure that the docu-
ment complies with government and industry acces-
sibility requirements and guidelines.

� Usability specialists who are experienced in evaluat-
ing the usability of on-line documents may be help-
ful during the testing of the document to help the
project team determine how effectively it meets the
audience’s needs.

� Users of the planned document can provide essential
input, especially during the analysis, design, and test-
ing phases.

� An experienced project manager — preferably one
who has worked on previous multimedia projects —
will ensure that the project meets the customer’s and
users’ needs and comes in on time and at or under
budget.

Even though the need for such specialists will be obvi-
ous to experienced multimedia project managers, it may
not occur to those embarking on their first significant elec-
tronic documentation project. It is easy to be misled by the
hype surrounding the tools available to create multimedia
documents. Even a tool that is easy to use does not produce
professional results unless the person using it has the req-
uisite knowledge, experience, and skill. What tool could be
easier to use than a paintbrush, for example? But there
are relatively few who can produce a professional-looking
portrait using that “simple” tool.

The people in these roles need not be full-time or dedi-
cated to the on-line document project. Occasionally, a single
individual may possess skills in more than one of these ar-
eas, but the project manager should be wary of equating
casual familiarity with expertise. Just because some team
members have used a camcorder to make home videos does
not mean that the project can do without the services of a
professional videographer, for example.

Although hiring specialists to produce electronic docu-
ments may seem needlessly expensive on first glance, ex-
perts work significantly more quickly and produce higher-
quality results than amateurs. This is especially important
when the document either is part of a product or otherwise
supports a product that is offered for sale, but it can also be
a substantial factor when the document is intended solely
for internal use within a company. Employees who use an
on-line document for training are less likely to take an am-
ateurish effort seriously and to benefit from the informa-
tion it contains than they will one that results from the
professional collaboration of experts.

Deliverable: Documentation Project Team Organization
Chart. Identifying the skill set needed for a project and re-
cruiting staff with the necessary background usually spans
the entire analysis and design phases and may extend into
the construction and testing phases as well. But at the out-
set, the documentation project team manager should begin
building the organization chart for the project.

At the very beginning of the project, the documentation
team manager should examine the list of skill areas and
identify which will definitely or likely be needed on the
current project. After these skills have been identified, the

manager can then start identifying or recruiting personnel
for those positions.

For example, most on-line documentation projects will
require at least one technical writer, one editor, and one
illustrator. The project manager should identify someone to
fill each of these positions, and recruit them for the project
team as soon as possible. For larger projects, these people
will probably be the writing, editing, and illustrating leads,
and will eventually be guiding the efforts of others who will
assist with those functions.

The project manager of an electronic documentation
team must ensure that the team works together effectively.
The manager should recognize that the team members
have an unusual mix of skills and may not be accustomed to
working together. Both the manager and other team mem-
bers must understand the need to compromise their indi-
vidual desires for the good of the team and project — for
example, the video experts may not be able to produce “per-
fect” movie clips because of file size limitations imposed by
the programmers.

As the project proceeds through analysis, design, con-
struction, and testing, the documentation manager mon-
itors the tasks that must be performed and the staff re-
quired to do the work within the schedule and budget con-
straints for the project. Additional functions are added to
the organization chart as needed, and personnel are iden-
tified to perform those functions. Specialty skills such as
videography, audio mixing, and photo editing may require
outsourcing, so it is essential to budget with these needs in
mind.

Analyzing the Purpose, Audience, and User Environment

The first step in developing any new engineering product
should be to answer three questions:

� Why is it needed and what is it intended to accom-
plish? In other words, what is its purpose?

� Who will use it to accomplish that purpose? In other
words, who is its audience or user group?

� What setting will it be used in? In other words, what
is the typical user environment?

The answers to these questions determine how it will be
designed, constructed, and tested in subsequent phases of
product development.

Purpose and audience are inextricably linked, so it is
impossible to analyze one in isolation from the other. The
readers’ needs are the central focus in defining the docu-
ment’s purpose, and the document’s purpose must likewise
be considered when performing the audience analysis.

Determine the Document’s Purpose. All documents serve
the same basic purpose, to convey information from the au-
thor to the reader. But what kind of information is conveyed
and how the reader will use it differ significantly from one
document to another.

There are four major types of technical information.

� Procedural information walks a user through the
steps needed to use a product to accomplish a specific
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task (e.g., the sequence of steps required to print a
large engineering drawing using computer-aided de-
sign software).

� Conceptual information provides the background that
users need to understand the context of a procedure
(e.g., an explanation of why animation is a better
choice than video to demonstrate how to insert a mi-
croprocessor chip).

� Reference information helps users make decisions and
is meant to be consulted repeatedly, not to be learned
(e.g., the list of part numbers for items that might be
included in an inventory report or inquiry).

� Instructional information provides users with the
data they need to perform tasks as well as the back-
ground they need to master those tasks and perform
them routinely (e.g., a tutorial describing how to em-
bed graphics files containing circuit diagrams in a
technical report).

Two or more of these types of information are often
mixed in a single document because one document must
frequently meet the needs of a range of users and situa-
tions. Such documents might contain procedural informa-
tion to step some readers through a task for the first time
as well as conceptual information to help more experienced
readers understand why they should choose one procedure
rather than another similar one.

The next step in analyzing the document’s purpose is to
define at a high level the tasks that the document should
support. This is not intended to be a detailed list of all
the functionality that the document needs to describe but
rather a general list of function areas that the document
will cover. For example, the on-line help for a simple text
editor might need to address five high-level tasks: entering,
editing, formatting, outputting, and saving text.

Knowing the kinds of information that readers will need
and the tasks that they will need to be able to perform will
help the documentation team determine both the content
and the organization of the document, as well as such ele-
ments as navigation and searching strategies. Without the
information provided by a thorough analysis of the pro-
posed document’s purpose, the success of the resulting doc-
ument cannot be predicted.

Analyze the Prospective Audience. It is essential to ex-
amine the audience in as much detail as possible before
beginning work on the document. The team should collect
at least three kinds of data about their prospective readers.

Compositional Data. Is the target audience homoge-
neous or heterogeneous? In what significant ways are they
alike or different? What are the relative proportions of each
component population?

Sociological Data. What are the prospective readers’
ages, education levels, reading abilities, comfort with
English (or other target language), national origins, and
other social characteristics? Do audience members have
visual, auditory, motion, cognitive, or learning disabilities
that must be accommodated?

Subject-Matter Data. What previous experiences do the
readers have with the subject matter of the document?
Where do they stand on the experience scale from novice
to expert? What are their interest levels in and general at-
titudes toward the subject? If their prior experiences have
been negative, is it possible to determine the reasons for
those problems? Are they likely to be open to new experi-
ences with the subject matter?

The answers to all these questions will help the project
team better understand the backgrounds of its prospective
readers and therefore communicate with them more effec-
tively. A richly detailed description of the target audience
resulting from this analysis will enable the project team
to select the best words, writing style, depth of coverage of
the subject, examples, tone, and supporting media to use
in transmitting information to these readers.

Describe the Typical User Environment.. Where the docu-
ment will be read can sometimes have a dramatic impact
on its design. The documentation project team will not al-
ways be able to provide a detailed description of the user
environment, particularly when the potential user group
is very large and diverse. But it is generally helpful to con-
sider the following questions.

� Where will the typical user read the document? In
an office or cubicle? On the shop floor? At home? In
school? Outdoors? In a public or semipublic space?

� How much time do users have to view the document?
Do they need to obtain information quickly to answer
questions or solve problems, or do they have more ex-
tended time to devote to viewing the document? Is this
time structured (programmed into the workday) or ad
hoc?

� What are the typical lighting conditions in the user en-
vironment? If the user group is very large or diverse,
what is the range of lighting conditions in which the
document will be used?

� What sounds or noises are typically present in the
user environment that might affect user concentra-
tion or ability to hear sound used in the document?
What limitations does the environment impose on use
of sound in the document?

� Does the user environment impose any special restric-
tions or limitations, such as the need to preserve a
sterile field (as in an operating room) or to avoid po-
tential contamination by radioactive, chemical, or bio-
hazardous materials (as in a laboratory)?

� If the document will be read on the user’s computer,
what are the typical users’ hardware and software
platforms? What operating systems and releases?
What processor chips and speeds? What monitor sizes
and resolutions? How much random-access memory
(RAM)? What hard disk sizes? Can they read portable
media (CD-ROM,DVD,USB flash drive,memory card,
etc.)? If so, what kind(s)? Do they have sound cards
and speakers? Do they have advanced video cards?
If so, how much video RAM do they have? How and
at what speed do they connect to the Internet or to a
corporate intranet?
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� What limitations or restrictions (security or other cor-
porate policy) exist regarding changes to the user’s
hardware and software? Will the project target the
user’s existing computer infrastructure or can it re-
quire upgrades? How much infrastructure can be sup-
plied with the electronic document in the form of fonts,
audio or video software, document readers, and so
forth?

The answers to these questions will not only help the
project team to understand the environment in which the
document will be read but will also help them to make
decisions later in the development process about support-
ing media to be incorporated into the document and about
tools to be used for delivering, reading, and updating the
document.

Analysis Phase Deliverable: The Information Plan. Using
the data about the document’s purpose and audience and
about the users’ environment gathered during the analysis
phase, the project team is ready to assemble a document
information plan. The plan should include the following:

� Document purpose statement
� Audience description
� Information types the document should contain (list

with brief explanations)
� High-level descriptions of user tasks the document

should support
� User environment description
� Preliminary documentation project schedule
� Revised documentation project organization chart

The more elaborate the document envisioned, the more
elaborate the information plan should be. The information
plan for a simple on-line document might require little
more than a page; very complicated documents will require
much more complex information plans.

The information plan should be reviewed by the entire
documentation project team, and it should also be reviewed
and approved by the product development team’s manage-
ment to ensure that it conforms to the analysis and sched-
ule for the product-development project.

Designing the Document

After the team has determined the document’s purpose
and collected information about the intended audience and
their environment, the design phase of electronic document
development can begin. In design, the team will consider
schedule, budget, and staffing constraints; choose the ap-
propriate type of on-line document to build; define the top-
ics it will contain; decide on the navigation sequence and
search methods to be offered; identify the hypertext and
hypermedia links to be included; identify the supporting
media that will be used; and finally select one or more tools
for developing the document.

Consider Budget, Scheduling, and Staffing Constraints.
Although the project manager will be concerned with

budget, schedule, and composition of the project team from
the very beginning of the electronic document project,
these elements become crucial considerations in the design
phase. The time, budget, and human resources available to
the project are matters that must be weighed carefully be-
fore the document is built. Because the technology and ca-
pabilities of electronic documents can be quite seductive,
it is important to balance what the project could deliver
if resources were unlimited against the realities of time,
money, and staff available to do the job.

Many on-line engineering documents are either embed-
ded in the products they support or must be delivered si-
multaneously with those products. The schedule for such
documents must thus be incorporated into the overall prod-
uct schedule. Specific operating instructions, for example,
cannot be written before the product specifications that de-
scribe its functionality are approved. Final video clips de-
picting product assembly cannot be shot before a prototype
of the product is built, but a mock-up clip can be supplied
in a prototype or test document and replaced with the final
clip in the last stages of document production. In short, the
design and construction of the document must parallel —
and usually lag a step or two behind — the design and con-
struction of the product it supports. Careful coordination
with the overall project schedule is vital at all stages. The
documentation team and the rest of the product develop-
ment team must work together closely to ensure that all
aspects of the product’s development — including the doc-
umentation — are completed in a timely manner, and that
minimal rework is required.

Similarly, the budget for the document must fall within
the allowable limits. An elaborate electronic document that
includes several types of information and multiple support-
ing media will ordinarily require more staff with greater
expertise, more elaborate equipment, and thus a larger
budget than a less ambitious project. Although documenta-
tion teams strive to prove that they add value to the prod-
uct rather than simply being part of the cost of bringing
it to market, and although more elaborate documentation
may make the product significantly easier to use, the doc-
umentation project manager must weigh the benefits of
increased ease of use against the realities of the overall
project cost. The project manager must also identify pro-
posed use of expensive technology, such as video or custom
photography, and approve its use only when it adds signif-
icant value to the document.

Finally, the staff available to work on the electronic
document must be realistically considered. A documen-
tation manager must frequently allocate limited staff
to multiple projects. If the human resources needed
for an electronic documentation project are not avail-
able within the company, then the budget and sched-
ule must allow time and money to recruit that talent,
either on a contract or permanent basis, or outsource
those tasks. The manager may also consider using clip-
media or reusing earlier work (previous versions of the
same or similar documents) to reduce the need for spe-
cialized skills or larger staffs. At the design stage, the
project manager must make a final determination of
the skills needed, the personnel currently available, and
the likelihood of acquiring additional resources with the
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necessary experience and skill if budget and schedule
permit.

Select the Appropriate Document Type. Using the infor-
mation gathered about the electronic document’s audience
and purpose, the first step in the design phase is to choose
the type of document that will best serve the audience’s
needs and accomplish the project’s purpose. The follow-
ing document types include those most commonly produced
when this article was written.

On-Line Books. On-line books (including such diverse
types as encyclopedias, manuals, and reference guides) typ-
ically provide reference information about a product or
other subject. Users consult this type of document to ob-
tain further information about a topic and to understand
the context in which certain product features would be
used. On-line books are the closest equivalent to paper doc-
uments, and paper reference manuals can often be success-
fully and easily translated to electronic form.

Brochures, Kiosks, Demos, and Guided Tours. These doc-
ument types are primarily marketing tools that typically
describe one or more of a company’s products or services.
They may be self-running, in the fashion of a slide show, or
they may require reader interaction. These types of elec-
tronic documents are often found in stores and trade shows,
but they are also sometimes distributed through the mail
on portable media or published on the Web. Some docu-
ments of this type are informational, rather than promo-
tional. Informational brochures, kiosks, demos, and guided
tours are also found in museums, historic sites, and other
public places to explain or interpret displays or simply to
assist the user in locating a desired destination. Occasion-
ally, these document types are also used as stand-alone
instructional tools.

Readme Files. Readme files typically supplement paper
documentation by providing information about a product
that was not available when the paper documents were
prepared or that has changed since the paper documents
were printed. Although many readme files are plain text
with minimal formatting,Web browsers, operating system-
specific help engines, and “digital paper” products that re-
produce the look and feel of paper documents make possi-
ble more complexly formatted readme files incorporating
hypertext and multimedia.

Messages. Messages are embedded within a product and
inform the user about the status of a task or about prob-
lems encountered in completing a task. They are usually
very brief, but the best messages are as complete and self-
contained as possible. For complex conditions when com-
plete information about resolving the problem cannot be
provided because of space limitations, the message should
offer advice on where to find additional information in pa-
per documentation or allow the user to summon the help
facility for further detail on resolving the problem.

Help. On-line help is intended to assist users in operat-
ing a product (usually a software package) and is almost

always embedded within that product. Help is typically
consulted when a user experiences an operational prob-
lem and is uncertain about what to do next. The help fa-
cility’s ability to anticipate the task the user is seeking
assistance with is called context sensitivity. The degree of
context sensitivity may vary depending on the capabili-
ties of the tool used to author or deliver the help, on the
capabilities of the product being documented, or on imple-
mentation choices made by the documentation team. For
example, some help facilities are designed so that they take
the reader to the topic corresponding to the field or other
area on the screen where the cursor is located when help is
requested, whereas others will take the reader to a menu
where a topic can be chosen.

Computer-Based Training. Computer-based training
(CBT) typically includes one or more lessons or modules
combining instruction, drills, reviews, and exit testing to
certify the user’s competence on a subject. Because most
implementations allow users to progress at their own pace
and learn on their own schedules, CBT is an excellent
substitute for “stand up” instruction on many topics when
a large number of people must be trained. The results of
module pretests may allow users to bypass instruction
on topics they have already mastered. Because it is now
possible to deliver computer-based training directly to the
desktops of users with multimedia-ready workstations,
CBT is a much less expensive option than it once was.

Computer-Based Reference. A computer-based reference
tool allows readers to look up seldom-used or widely vary-
ing information. For example, such a document might dis-
play the correct postal code for a user-specified address
or list the manufacturer’s contact information for a user-
specified part number. Computer-based references are of-
ten interfaces to databases that might not be considered
“documents” in the usual sense of the word.

When the audience for the electronic documentation
project is diverse and the project has multiple goals, it is
usually advisable to create two or more types of document.
For example, many software documentation projects in-
clude readme files, on-line help, and a computer-based ref-
erence. The time, staff, and budget available for the project
will determine the feasibility of including various docu-
ment types that might be called for based on the analysis of
purpose and audience performed in the project’s analysis
phase.

Define the Topics. Topics are the building blocks of on-
line documents, just as chapters and sections are the build-
ing blocks of paper documents. In designing an electronic
document, the project team must identify all the topic com-
ponents of the document, ensure that the topics are sized
for optimal effectiveness, and take care that the topics ap-
proach the subject from the reader’s perspective.

The first step in defining topics for the on-line document
is to review the list of high-level tasks in the information
plan. The documentation team analyzes these tasks and
develops a detailed list of user tasks that the document will
support and then classifies each of them according to the
type of information the user will need to perform the task.
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The team then develops a list of topics that the document
will provide to support users in performing each item in
this detailed, classified list of tasks.

The documentation team should resist the urge to pack
too much information into a single topic. Each topic should
be an easily understood chunk of usable information, not a
mass of data. Each topic should answer a single question,
such as What are the steps in this process? or When is
this process performed? In sizing topics, the team should
remember that the attention span for readers of on-line
documents is 10 to 15 min at a sitting compared to 30 to
60 min for readers of paper documents.

In terms of physical appearance, depending on the tool
used to read the document, a topic can be defined as a sin-
gle screen, panel, or page of an on-line document. Ideally,
especially when the document is being designed primarily
for online reading, the reader will be able to see the entire
topic on screen at one time without having to scroll the dis-
play. Sometimes, however, the amount of information com-
prising the topic makes minimal scrolling unavoidable. De-
signing topics requires the juggling of two apparently con-
tradictory goals. To present topics without requiring read-
ers to scroll, the documentation team must carefully define
each topic in such a way that the completed topic will con-
tain only essential information or in a way that a larger
topic can be broken down into two or more smaller topics.
At the same time, the team must ensure that the topic’s
design contains all the information the reader will need to
understand it.

In terms of content, a topic will correspond to one of the
four information types discussed earlier: procedural, con-
ceptual, reference, and instructional. It is important not to
mix information types in a single topic. If one topic pro-
vides readers with the procedure for performing a task,
it should not also contain a conceptual explanation of why
that procedure is used in preference to another similar one.
The reason for limiting a topic to a single information type
is that different readers have different needs for different
types of information. Because users of on-line documents
(even more than users of print documents) tend to skim or
browse rather than truly read, isolating information types
that address similar subjects in unique topics helps ensure
that users will find the information that they need quickly
and efficiently.

Although the term page is sometimes used to refer to a
topic, especially for documents presented over the Web, an
electronic page does not usually correspond to a page in a
paper document. There are exceptions to this rule — as in
electronic equivalents of paper catalogs, for example, that
present each of a company’s products on a printed page.
Most often, however, an electronic document topic should
contain no more than one-third of the information on a
typical printed page.

When designing topics for an electronic document sup-
porting a product, the project team must ensure that the
topics are user-centered, not product-centered. Consider
the on-line help for word-processing software, for exam-
ple. From the documentation team’s perspective, it might
appear that the most useful way to define topics would be
to address the various menu selections a user can choose.
This is a product-centered approach to topic design. The

user-centered approach addresses the tasks that a user can
perform with the product. Instead of a topic on the Tools
Envelopes and Labels menu selection, the documentation
team should define a topic on how to address envelopes.

Although this approach might seem to apply only to the
title of the topic, it goes much deeper. A product-centered
document focuses on the product’s functionality. A user-
centered document, on the other hand, focuses on how
the product helps users perform common tasks or solve
common problems. Although it may be effective to market
products by listing and briefly describing their capabilities,
users don’t typically learn functions. Instead, they learn
how to solve problems or perform tasks they need to do
using the product.

Decide on Navigation Sequence. Unlike many paper doc-
uments, electronic documents are not usually organized in
a linear fashion. Readers of nonlinear on-line documents do
not start at the beginning and read through the document
until they reach the end. Instead, they access the document
at the point that introduces the information they need, and
they read only the relevant portions of the document.

There are four basic types of navigation or browsing se-
quences for on-line documents: linear, grid, hierarchy, and
web, as shown in Fig. 1.

In a linear sequence, the user is intended to navigate
through the topics from the beginning to the end, much as
in the typical printed document. The information is orga-
nized from beginning to end (chronologically, as in a nar-
rative), from general to specific (logically), or in some ar-
tificially ordered way (alphabetically by topic title or nu-
merically by some uniquely assigned identifier). The linear
sequence is best used to meet a defined outcome, such as
stepping through a multipart procedure with a fixed order.

A grid sequence resembles the linear but adds compli-
cation. In addition to navigating from left to right in the
grid, readers can also choose to move up and down. This
greater flexibility allows grid navigation schemes to serve
more diverse user groups. For example, a grid browsing se-
quence can allow users who are reading a procedural topic
to move to a related conceptual or instructional topic quite
easily if they wish to obtain a different slant on the mate-
rial. Grids are also ideal for presenting similar categories
of data about multiple subjects. Thus, the grid sequence
allows users to explore a topic in more or less detail, de-
pending on their prior knowledge or experience.

A hierarchy sequence resembles an organization chart.
It usually consists of a single topic at the top of the hier-
archy, which branches to multiple topics at the next level,
each of which may branch further at subsequent levels.
The result resembles the menu structure of many software
applications, and this scheme can be an easy way to pro-
vide reference information about a product. This structure
is most effective when the information is highly organized.
The hierarchy sequence allows users to drill down to locate
the precise information they need to answer questions or
perform tasks, but it sometimes requires a greater degree
of knowledge of or experience with the subject area than
does the grid sequence.

Finally, the web sequence is the most complex, resem-
bling a spider’s web. Here, the user may move from one
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Figure 1. The topics in an electronic document can be structured
in four ways: linear, grid, hierarchy, and web. Each major part of a
large, complex electronic document can have its own organization.

topic in the web toward related information at any con-
nected node. The web organization is the least structured
and is effective for presenting large amounts of informa-
tion that is only tangentially related. The web sequence
allows the most opportunities for user exploration, but it
also provides more chances for users to get lost.

The simpler the organizational structure, the easier it
is for users to predict what information they will find when
they navigate to the next topic; the more complex the or-
ganizational structure, the easier it will be for users to get
“lost in hyperspace” and become distracted from the job at
hand.

But the predictability and ease of use of the simpler
structures also incur a handicap. The simpler the naviga-
tional structure, the less easy it is for readers to understand
the connections between related topics.

For large, complex on-line documents that are intended
for a diverse audience of users, it is possible to combine
several of these structures. One major part of the document
might consist of a linear or hierarchy structure designed
to meet the needs of beginners who need procedural and

conceptual information, whereas another takes the form of
a grid to accommodate the requirements of more advanced
users who need reference information.

Determine Information Access Methods. After the docu-
mentation team has defined the document’s organizational
structure, it must then address how readers will find the
information — how readers will navigate to the first topic
in a browsing sequence. Context-sensitive on-line help pro-
vides one access method for that type of document. Docu-
ment tables of contents, indexes, and searching capabilities
provide other ways for readers to find the information they
need.

Context-Sensitive Help. Most software applications on
the market today allow users to summon help in perform-
ing tasks by pressing a key or clicking an icon. In response,
the software displays a help topic that addresses the screen
the user was working on and sometimes the field where the
cursor was located when help was requested. This capabil-
ity is possible by linking the software code to the help file by
means of “context strings.” The documentation team must
work closely with the product developers to ensure that
context strings are used consistently in the programs and
in the help.

Document Tables of Contents and Indexes. Good elec-
tronic documents have tables of contents and indexes that
allow users to locate topics. Just as in a printed book, an
electronic table of contents appears at the beginning of the
document and reflects the overall organization of the doc-
ument. The electronic index, much like a paper index, is
an alphabetical list of concepts presented in the document.
Hyperlinks in both the table of contents and index allow
readers to move directly to the topics they want. As with
paper document indexes, it is important that an electronic
index allow readers to access information not only using
the terms found in the document itself but also using syn-
onym terms.

Search Capabilities. The electronic index gives the user
the ability to search the document for the keywords chosen
by the indexers, but keyword searches often do not allow
readers to find information they are looking for. Depend-
ing on the tools chosen to author and deliver the document,
other types of search capabilities may be available, includ-
ing full-text and Boolean searching. In some cases, such as
Web documents, search capabilities native to the reading
tools can be extended with scripts or external programs
that allow additional searching capabilities.

When electronic documents consist of more than a sin-
gle file, the documentation team needs to consider the
problems that can result if the reading software’s built-
in search mechanisms allow users to search only one file
at a time. In such cases, the information readers are seek-
ing may be available in other parts of the document, but
readers may not be aware of that fact. In such cases, it is
advisable to determine a way to extend the search func-
tion to span the entire document or provide readers with
information about how to look elsewhere if they do not find
what they are attempting to locate.
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Identify Links. The links in a document not only imple-
ment its navigation or browsing sequence (navigation or
browsing links) but also connect points within one topic to
points in the same or other topics (hyperlinks). Because
navigation links have already been addressed, this section
will consider hyperlinks.

Not only text and graphics, but also sound, video, and
animation can be hyperlinked. The term hypertext refers
to the linking of text only, whereas hypermedia refers to the
linking of any electronic document medium to any other.

Hyperlinks in an electronic document should add value
to the electronic document by helping users find significant
additional information such as

� Definitions of unfamiliar terms
� Photos or drawings of equipment
� Video or animation of a process
� Confirmation or cautioning sound effects
� Music to illustrate or reinforce a point
� Voice narration
� References to related information

Because of the time required to create, test, and verify
hyperlinks, as well as the need to minimize user distrac-
tion, the documentation team should avoid providing more
than two or three links within a topic. They should enhance
the information contained in the topic, not be necessary
side trips to obtain all information on the topic.

Additionally, the documentation team should develop
standards for implementing hyperlinks within a docu-
ment. Although most computer users today recognize that
a blue-or green-shaded word or phrase with a dotted under-
line, or a button indicates a hyperlink, they may not recog-
nize graphics or icons that serve as links, or links indicated
with nonstandard colors or other cues. The cues should
be carefully established and consistently implemented
throughout an electronic document, and they should be
made obvious to users.

Links from one document that take readers to an-
other document require special care in implementation
and maintenance. The documentation team should take
care that all the documents needed for links to work get
correctly installed to avoid inoperative links when users
choose them. Furthermore, if the electronic document is
implemented on the Web or a corporate intranet and con-
tains links to external documents such as other sites on the
Web that are outside the documentation team’s control, the
links should be monitored to ensure that they do not be-
come stale. The decision to use relative or absolute paths to
specify the locations of linked files is complex and requires
careful execution. Relative paths are generally the safer al-
ternative, especially since the absolute locations can vary
significantly from prototype to test to production versions
of the document.

Determine Supporting Media. In most cases, sound,
video, and animation support the message communicated
by text and graphics but do not bear the brunt of the
communication burden. That is, the sound effects, music,
narration, dialog, animated sequences, and video that are

incorporated into electronic documents are generally not
essential and can be eliminated without significant effect
on the amount or significance of the information being con-
veyed to the user.

There are obviously exceptions to this rule. The sound
clips accompanying a training module on the significance of
various safety alarms communicate much more effectively
and clearly than the verbal descriptions of those alarms.
Sometimes a sound effect, a picture, or a video is worth far
more than 10,000 words. When these media play a defin-
ing rather than supporting role, however, it is essential to
provide alternate media for those with visual or hearing
disabilities, or those whose environments may not permit
them to play the media.

Media other than text are also relatively expensive to
produce, require more elaborate user hardware, and can re-
quire significant storage space. For example, not only does
high-quality video require installation of plug-ins to allow
execution as well as the services of a professional camera
and sound crew, lighting, and editing, but it also typically
requires “talent” — people who act out scripts that have
been prepared in advance. Add to these costs the overhead
incurred by storage space requirements on the user’s hard
disk, the competition for space on a CD or Web site, the
network bandwidth required to download the file from a
network server, or the contention for processor time on the
user’s workstation, and the costs become even more signif-
icant.

Animation, sound, photography, and illustrations are
usually significantly less expensive than video, but a docu-
ment that will incorporate large quantities of these media
can still prove costly.

Some of these overhead costs can be reduced. For ex-
ample, the storage and bandwidth required for full-motion
video (30 frames per second) can be significantly lowered
by sampling the video at a rate of 15, 10, or even fewer
frames per second. Even though the difference is percepti-
ble, it is less noticeable and is generally acceptable to most
users in some situations (e.g.,where video portrays“talking
heads” — individuals speaking while seated or standing at
a podium, and making relatively few movements).

When the documentation team decides to incorporate
essential or highly important multimedia data in a docu-
ment, it is vital to alert readers in a conspicuous way in ev-
ery topic where those essential media appear. This practice
will ensure that readers whose workstations do not support
those media, who have disabilities that prevent them from
seeing or hearing those media, or whose environments do
not permit playing those media will not miss important in-
formation. In these cases, it is advisable to provide a text
and graphical summary of that information, either directly
in the topic or by means of a link to a supplementary topic.

Finally, if a document will incorporate multimedia, the
documentation project team must be aware of the copy-
right requirements that protect the creators of these me-
dia just as they protect creators of books and articles. The
documentation team should avoid reproducing anything in
an on-line document — text, graphics, photography, anima-
tion, video, music, or sound effects — that are not clearly in
the public domain or for which they have not paid a royalty.
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Select the Tools to Be Used. Except in rare situations,
the project team should not make any assumptions about
the tools that will be used to create, distribute, and view
an online document until the very end of the design phase.
The reason is a basic one: a tool cannot be selected wisely
without first performing the required analysis and design
steps, and identifying

� The document’s purpose and audience
� The kinds of information needed
� The users’ environment
� The user tasks that the document needs to support
� The type of document to be created
� The topics to be included
� The navigation sequence and search methodologies to

be employed
� The number and types of hyperlinks to be used
� The supporting media to be used
� The project’s budget and schedule constraints

If tools are selected prematurely, the choice may not de-
liver the needed information effectively, have the needed
functionality, or be usable by the intended audience. For
example, to assume that a document will be created with
sophisticated multimedia authoring software is not realis-
tic if the project manager is unable to recruit staff mem-
bers who are sufficiently familiar with the tool to meet the
schedule. Similarly, to take for granted that a document
will be delivered as a help file supported by one operating
system is foolish if the audience has a significant number
of users whose workstations run a different operating sys-
tem.

The best way to proceed, then, is to wait until the very
end of the design phase to select the tools and follow these
guidelines:

� Select authoring tools that best conform to the docu-
ment that has been defined and can be competently
handled by the staff available to perform the work.
Avoid the temptation to select a tool that offers ca-
pabilities that users don’t need or that require staff
talents that aren’t available.

� Choose a viewing tool that is appropriate to the user
base. Avoid the temptation to select a tool that users
are unfamiliar with or that will require extensive
training for them to use effectively. Similarly, be cer-
tain that the tool selected is compatible with the users’
existing hardware and system software (or planned
upgrades).

� Pick a delivery technique that is appropriate to the
type of document, the product it supports, and the
needs and capabilities of the intended users. Avoid
placing a burden on the user by making delivery as
transparent to the user as possible; embed the docu-
ment in the product it supports or otherwise install it
automatically.

� Prototype a small segment of the document in the se-
lected tool. The prototype will help you identify the
tool’s limits (e.g., supported levels of hierarchical links

and multithreading of topics and files, font portability
between operating systems, and so forth).

� Be aware of the cost of licensing run-time versions of
nonstandard viewing tools for each user of the docu-
ment.

� Above all else, be conservative in choosing authoring
and viewing tools as well as delivery method. This
approach will not only save the project money and
time but will also usually result in a more effective
document from the user’s perspective.

Many on-line documents need to be accessible to read-
ers who use multiple hardware and software platforms.
The easiest way to ensure cross-platform compatibility for
the commonly used operating systems is to rely on Web
browsers as the user’s reading tool. Because browsers for
each of these platforms can interpret the same files on In-
ternet servers, intranet servers, local area networks, and
the individual user’s machine, they provide a great deal of
flexibility. Since virtually all users today already have Web
browsers installed on their desktops and because browsers
are easily available for download for those who don’t al-
ready have them, they are often the tool of choice. Never-
theless, the electronic documentation team needs to con-
sider cross-browser compatibility issues as well as various
browsers’ support for media, and they must monitor mar-
ket penetration for screen resolution and dial-up versus
broadband connectivity for the target audience.

Other tools in common use as this article went to press
include the following:

� Operating system online help engines — The contin-
uing evolution of the Windows and Macintosh oper-
ating systems, however, mean that a single help file
may not be compatible with all users’ workstations,
depending on the versions of the operating system
they run.

� “Digital paper” tools — Software such as Adobe Ac-
robat reproduces the look and feel of existing paper
documents and adds hypermedia and on-line index-
ing and searching capabilities.

Design Phase Deliverable: Document Design Specifica-
tions. The document design specifications describe in de-
tail the content and organization of the entire electronic
document. As with the information plan prepared at the
end of the analysis phase, the more elaborate the docu-
ment envisioned, the more elaborate the design specifica-
tions need to be. Two major components are suggested.

Story Board. It is helpful to construct a story board con-
sisting of one panel for each topic the document will con-
tain. Each story board panel should include

� A unique alphanumeric topic identifier for this topic
� The topic title that is grammatically parallel with the

titles of other similar topics (For large projects, it is
helpful to develop naming conventions for the titles of
various types of topics.)
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� A descriptive outline of this topic’s contents, includ-
ing cross-references to pages in the product’s design
specifications that describe the functionality to be ad-
dressed in this topic

� The file name (including full pathname) for each text,
graphic, sound, animation, and video source file that
will be built for this topic (For large projects, it is help-
ful to develop naming conventions for the filenames of
various types of files.) Warning: Links cannot be main-
tained if files are moved or their names are changed

� The search terms to be used in building any index
that will help users locate information contained in
this topic

� For help topics, the product code routines and param-
eters that call this topic when help is invoked

� The unique identifiers of all topics from which this
topic can be accessed, both through the planned
browsing sequence and through embedded links

� The unique identifiers of all other topics that can be
accessed from this topic, both through the planned
browsing sequence and through embedded links

� The name(s) of the person(s) assigned to build each
text, graphics, sound, animation, and video source file
for this topic

� The name(s) of the person(s) responsible for fact-
checking, editing, and testing each source file for this
topic

� The deadline dates by which each source file must be
built, fact-checked, edited, and tested for this topic

Figure 2 shows a sample story board panel for an electronic
document topic.

Document Diagram. In addition to the story board,
which provides a detailed view of each topic of the proposed
document, it is helpful to construct an overall document
diagram that shows each topic and its position in the in-
tended browsing sequence. If space allows, additional lines
can be drawn between topics to depict embedded links. This
diagram gives the documentation project team a bird’s-eye
view of the entire document.

Topic Templates. To ensure consistency and minimize re-
work, it is helpful to prepare a template that indicates the
arrangement and formatting of information for each type
of topic. Depending on the types of information the docu-
ment will contain, the design specifications may include a
procedural topic template, a conceptual topic template, a
reference topic template, an instructional topic template,
and a home or menu topic template.

Revised Documentation Project Schedule and Organiza-
tion Chart. The project team needs to revisit the schedule
and organization chart for the documentation project at the
end of the design phase and make any revisions needed.
The information on the project schedule should be as de-
tailed as that on the story board to allow the teams to up-
date the status of each task as the various document com-
ponents are constructed.

As the project continues through the construction phase,
the story board, diagram, templates, project schedule, and
organization chart need to be maintained to keep them up
to date and useful to members of the project team — and
especially to assist the documentation project manager in
tracking the project to ensure that the team has the nec-
essary resources to deliver the project on time and at or
under budget.

As with the deliverables at the end of the analysis phase,
the design specifications should be reviewed by all mem-
bers of the documentation project team; they should also be
reviewed and approved by the product development team
manager to ensure that the documentation effort is in line
with the overall product development effort.

Building the Document

If the electronic document has been designed according to
the method advocated in this article, the project team will
find that building the document is an easy task because
the specifications contain all the information necessary for
the writers, illustrators, animators, sound engineers, and
videographers to produce the necessary parts and for the
document production staff to assemble those parts.

Creating and Assembling the Parts. Using the document
design specifications, the documentation project team
members create the components for each topic; assemble
and format the components of each topic; create the index
entries for each topic; create the links between topics; and
then assemble and compile the entire document.

� Each story board panel provides the documentation
project team with the data needed to write the text,
draw the illustrations and animations, record the
sounds, and produce the video required for that topic.
When each of these files is created, it is named and
stored in accordance with the file names and locations
specified on the story board. As each file for the topic
is created, its status is updated on the documentation
project schedule.

� The story board panels also contain the information
required to create both browsing sequence links and
embedded links from one topic to another. As the links
for each topic are completed, their status is updated on
the documentation project schedule. Note that linking
is a bottom-up process. The file or topic to be linked
to must exist before the link will work. Good design
can provide the filename, but the file must be created
before the link can be tested.

� The story board also contains the information needed
to index and create search terms for each topic in the
online document. As the search terms and index terms
for each topic are created, their status is updated on
the documentation project schedule.

� The document topic templates provide the document
production staff with the information needed to for-
mat and assemble each topic as specified by the story
board panel. As the assembly and formatting of each
topic are completed, their status is updated on the
documentation project schedule.
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Figure 2. This sample topic story board, a part of the document design specifications, provides all the information the documentation
team needs to create the topic.

� The document diagram provides the documentation
team with guidance on the shape of the entire docu-
ment and the links between its major parts.

� All the design phase deliverables provide the project
manager with the information needed to track the
progress of the project. By monitoring the status of
each task on the documentation project schedule, the
project manager can determine which parts of the doc-
ument are proceeding according to or ahead of sched-
ule and which are behind. The project manager can
thus determine the cause of any problems and assign

additional staff as needed to ensure that the construc-
tion of the entire document is completed on time.

When all the components of the document are essen-
tially complete, the document may require compiling be-
fore it can be viewed with the reading tool chosen for the
electronic document. Complex electronic documents that
must be compiled often require multiple iterations to com-
pile successfully. The documentation project team should
allow sufficient time in the schedule to produce a clean
compile before turning the draft document over to testing.
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Construction Phase Deliverable: The Draft Document. Af-
ter the document has been substantially completed and
compiled if necessary, it is ready for testing. Depending on
the size and complexity of the project, there may be more
than one version of the draft document, but this description
will assume a single draft. It will be reviewed by the entire
document project team as well as by the testing team in the
next phase. The product development team management
may review and approve the draft for testing separately at
this point, or that review may be delayed until the end of
the testing phase.

As at the end of the analysis and design phases, the doc-
umentation project manager should review and update the
project schedule and organization chart at the completion
of the construction phase.

Testing the Document

During the testing phase, members of the documentation
project team as well as product developers check the entire
draft document carefully and thoroughly to ensure that it
is complete, correct, fully operational, and otherwise meets
the organization’s quality standards. Members of the doc-
umentation project team may — and indeed should — test
individual topics and topic clusters before the draft is com-
plete, but that unit testing is not a substitute for compre-
hensive system testing of the entire document.

A test plan that briefly describes exactly what tests and
checks are to be performed on each topic should be pre-
pared. The test plan should also provide a test results form
on which the tester records the completion of each test for
a topic (along with tester’s initials and date), as well as any
problems noted.

What Testing Is Performed and Who Performs It. Depend-
ing on the document’s complexity, the project schedule and
budget, and the personnel available to conduct the testing,
some draft document tests may be more or less elaborate
than others. At a minimum, the test plan for each topic of
an electronic document should ensure that:

� The text uses correct spelling, punctuation, grammar,
syntax,and word usage (tested by the technical editor)

� The text is legible and readable by the target audience
(tested by the technical editor and usability specialist)

� The vocabulary is understandable to the target au-
dience (tested by the technical editor and usability
specialist)

� The facts contained in the topic are correct (tested by
a product development team member or other subject
matter expert)

� Illustrations, animations, video, and sounds are cor-
rect and accurately rendered (tested by a product de-
velopment team member or other subject matter ex-
pert), and that the system returns to normal operation
(screen colors and cursor focus) after the multimedia
event is completed

� Navigational and cross-reference links work correctly
(tested by the technical editor)

� For help, the context strings in the program code call
the correct topic (tested by the technical editor and
programmer)

� The text, colors, illustrations, photos, animations,
videos, and sounds are correctly rendered on the var-
ious user hardware and software platforms (tested by
the media specialists and hardware/software special-
ists)

In addition, procedural topics can be tested by the qual-
ity assurance personnel who test product functionality,
thus ensuring that the steps outlined in the document pro-
duce the specified results.

Testing should be conducted on machines that closely
resemble those used by the target audience because devel-
opers’ machines will be biased against independent testing.
The developers’ machines usually have all software and the
contexts for any relative links preinstalled, conditions that
will not exist on users’ machines.

How Test Results Are Reported and Resolved. Draft docu-
ment testers record their completion of each test of a topic
on the test results form for that topic by initialing and
dating the form adjacent to the test description. They also
record any problems noted on the form.

When a problem is reported, the person responsible for
the topic resolves it, and the revised topic is retested. This
cycle continues until all problems have been addressed.

Warning: Fixing one problem may cause another prob-
lem. The testing cycle must include systematic testing of
areas adjacent to modifications, and sufficient iterations to
guarantee that all problems are identified and repaired.

During the testing phase, the documentation project
manager carefully monitors the progress of the tests, notes
the problems that are reported, and ensures that resources
are available to assist in resolving them. Because thorough
testing is crucial to ensuring a quality electronic document
that will be both usable to and accepted by readers, the
manager must resist the temptation to hurry testing or
approve the document for publication before all problems
have been resolved. This is particularly important because
other product development deadlines will frequently have
already been met before document testing is completed.

Testing Phase Deliverable: Final Draft of the Document.
When all testing and revisions to the document are com-
plete, the documentation project team reviews the final
draft of the document. It is also reviewed and approved
by the management of the product development team.

After the final draft is approved, the document is pub-
lished.

Publishing the Document

After the electronic document has been built and tested, it
is published, but publication does not mean the same thing
for all electronic documents, and electronic publishing is
quite different from paper publishing.

To publish a paper document, the originator prints it
and then makes it available by distributing it to the poten-
tial audience. In the case of an on-line document, however,
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the document is not printed — at least not by the originator
— and distribution can take many different forms.

The method of distribution must be addressed at the de-
sign phase, but the actual distribution must be monitored
to ensure that the document reaches the prospective read-
ers.

Much of the best software currently on the market
demonstrates the best way to distribute electronic docu-
ments: by embedding them within the products in such a
way that users cannot distinguish product documentation
from the product itself. Readme files displayed automati-
cally during product installation, help files, messages, and
even features of the product’s interface such as prompts for
user input are all delivered transparently to the user. That
is, the user does not have to think about or choose to install
these documents; they are automatically installed during
product installation.

Electronic documents that reside on the product’s in-
stallation media (Such as a DVD or CD-ROM disc) after
the product has been installed or that must be retrieved
from the Internet may not always be available when users
need them.

When the electronic document is published, the develop-
ment team must ensure that all source files and compiled
libraries are archived so they are available the next time
the product or its documentation is revised.

USING ELECTRONIC DOCUMENTS

No matter how convenient or well designed, no matter how
great their potential for supporting user learning or per-
formance, electronic documents are useless unless people
actually read them and find them helpful.

In the past, paper documentation has been neglected by
users who are far more interested in using a product than
in learning about how wonderful it is. Most users tend to
learn how to use products through trial and error rather
than by reading the documentation, so paper documents
have often been relegated to the status of shelf decoration.
Even in the nuclear industry and other situations where
users are required to follow a written procedure step by
step, and initial and date/time-stamp each step as it is com-
pleted, there are numerous instances of employees who
have not actually used the procedure in performing the
work.

Is the record any better for electronic documents? Un-
fortunately, the answer is probably not.

Despite the fact that virtually all software applications
now offer electronic documentation, the user who experi-
ences a problem or who needs to perform a task for the first
time is more likely to ask a co-worker or call the manufac-
turer’s technical support line than to summon the on-line
help. As a result, experienced creators of on-line documen-
tation are looking at alternative ways of approaching elec-
tronic documents.

� They are applying the principles of minimalist doc-
umentation to on-line as well as printed documenta-
tion. Minimalism basically endorses supplying users
with the minimal amount of documentation they need

to get up and running with a product and encouraging
users to explore and learn on their own.

� They are usability testing on-line documents and ap-
plying the results to the next major release of the doc-
ument.

� They are replacing at least some of their existing
on-line procedural documentation with wizards that
walk users through seldom-used processes by prompt-
ing them for the necessary parameters and essentially
automating the processes. Even though wizards offer
less control over the fine details of performing the pro-
cess, many users prefer them because the wizards al-
low them to get real work done quickly rather than
having to learn product features.

� They are looking at more creative, just-in-time de-
livery methods to get information to users. Nontra-
ditional resources such as wikis, blogs, and message
forums may be more appealing to or appropriate for
some users than traditional electronic documents.

REVISING ELECTRONIC DOCUMENTS

One of the major advantages of electronic documents is
that they can be more easily revised, and the revisions,
more easily distributed to readers than is the case with
printed documents.

Because the on-line document is not printed except by
some users, the document’s originator has no investment
in an inventory of printed copies. This fact alone frees
electronic document originators in some cases to update
their documents continually and make the revised versions
available to their readers as they are approved for distri-
bution.

Similarly, the cost of distributing revised documents is
essentially nonexistent.

Revised versions can be posted on Web or file transfer
protocol (FTP) sites for easy, free downloading via read-
ers’ Internet connections. Corporate intranets provide the
same capability.

New releases of on-line documentation for new releases
of the hardware and software products they support can
be distributed with the revised product, either through the
post, over the Internet, or through commercial outlets. The
cost of shipping the new documentation on portable media
is slight, and in most cases, the electronic documents can
be included on the same media as the application or system
software for the product at no additional cost.

As a result of the low associated cost, document creators
can issue more frequent releases of the electronic docu-
ments than would be practical with paper documentation,
and users can be assured of having the most recent version
of the document. In cases where up-to-date documentation
is critical to safety or security, the electronic document can
be made available only via the Internet or corporate in-
tranet.
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