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Information Architecture is Just Plain Fun!
An Interview with Lou Rosenfeld

In planning the second issue of The Rockley Report, it was unanimous that an 
issue on Information Architecture would not be complete without hearing 
from Lou Rosenfeld, information architecture "guru" and co-author of Infor-
mation Architecture for the Word Wide Web, now in its second edition. We posed 
a number of questions to learn how he got involved in information architec-
ture, his views on information architecture for the web, and how he sees 
information architecture extending beyond the web, potentially to all content 
created, used, and stored throughout an organization. According to Rosen-
feld, "structuring, labeling, and organizing information is just plain fun. Well, 
at least for the oddfellows among us who are into that sort of thing." We hap-
pen to agree and are happy to share with you our interview with Lou Rosen-
feld. 

Read more on page 3 ...

�	����
�����	�
Strategies for Optimum Reuse

Reuse is a critical component of a unified content strategy. At each stage of 
developing the information architecture, information architects refine the 
reuse strategy to reflect multiple perspectives of reuse, culminating in an 
optimal reuse plan. This article provides guidance on how to achieve opti-
mum reuse.

Read more on page 7 ...
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Semantic vs Generic Elements 

As you begin to model your content you will be faced with the issue of 
whether to create semantic models or generic models. This article reviews the 
pros and cons of naming your elements semantically and provides some 
guidelines for when to name elements semantically.

Read more on page 11 ...

�����������	��������
Implementation: Issues with Granularity

Making the transition from document management to content management 
means that you have to look within documents for the structure of your con-
tent management system. How big should the pieces of content in your sys-
tem be? There are many factors that affect the physical granularity of the 
content you manage. 

Read more on page 13 ...
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his issue of The Rockley Report focuses on a topic “near and 
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so important to us? Information architecture defines your content man-
agement strategy; it outlines how your content will be structured, 
where and how it will be reused, how granular it will be, what meta-
data will apply to it, how it will be stored, and how it will be retrieved. 
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house will be structured. Likewise, you need to define your informa-
tion architecture before implementing a content management system, 
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Lou Rosenfeld
Information Architecture Consultant
lou@louisrosenfeld.com

In planning the second issue of The Rockley 
Report, it was unanimous that an issue on Infor-
mation Architecture would not be complete 
without hearing from Lou Rosenfeld, informa-
tion architecture "guru" and co-author of Informa-
tion Architecture for the Word Wide Web, now in its 
second edition. We posed a number of questions 
to learn how he got involved in information 
architecture, his views on information architec-
ture for the web, and how he sees information 
architecture extending beyond the web, poten-
tially to all content created, used, and stored 
throughout an organization. According to Rosen-
feld, "structuring, labeling, and organizing infor-
mation is just plain fun. Well, at least for the 
oddfellows among us who are into that sort of 
thing." We happen to agree and are happy to 
share with you our interview with Lou Rosen-
feld. Be sure to also check out Rosenfeld's web 
site at 
www.louisrosenfeld.com. 

34�&����������
�5��6�
����7

After receiving a BA in history from the University of 
Michigan in 1987, I spent a short stint in that hell-on-
earth known as retail sales. That experience chased 
me back to school, where a masters in library science 
seemed like a safe bet. I'd heard that there were lots of 
new information technologies that could prove useful 
both within and outside the library environment.

In those days, you only needed to be a month ahead 
of your peers to be a tech guru among librarians. I 
managed that float well, taking on various positions 
at Michigan as an instructor, researcher, and technol-
ogy manager before ending up back in grad school to 
begin work on a PhD. Two years at the bottom of that 
particular pyramid made the dog-eat-dog of the pri-
vate sector look warm and fuzzy.  I'd already begun 

my consulting firm, Argus Associates, a few years 
earlier, and I left academia for good in 1994 to devote 
myself to Argus full-time.

Argus went on to be recognized as the leading con-
sulting firm in information architecture, serving many 
Fortune 500s and other large enterprises and helping 
define the profession along the way. Argus reached 
approximately forty employees before flaming out in 
2001, when corporations suddenly erased the budget 
line item that covered consulting services in new, 
abstract, difficult-to-prove-ROI, yet extremely impor-
tant areas like information architecture. Since then 
I've been an independent IA consultant (more about 
me at www.louisrosenfeld.com).
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Let's face it: structuring, labeling, and organizing 
information is just plain fun.  Well, at least for the 
oddfellows among us who are into that sort of thing.  

Looking forward from, say, 1994, IA presented unex-
plored terrain as the Web and related technologies 
were beginning to explode. Someone was going to 
have to organize all that content.  

And finally, how many opportunities do we get to 
help define and develop a new profession? Everyone 
involved in IA is doing just that; it's hard not to be 
drawn to a field that is growing and morphing before 
your eyes.
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Even ten years ago, both end users and content man-
agers were straining under the weight of huge, com-
plex web sites and other information systems. It was 
clear that this scalar problem was only going to get 
worse for two reasons. The first we all know about: 
the information explosion that, according to some, is 
6
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doubling humanity's total output of information every five years. The second, lesser-known factor was described 
to me by a client at AT&T as "ROT": Redundant, Outdated, and Trivial content. What's good today will be ROT 
tomorrow. IA can help both content managers and end users deal with these problems be helping make ever-
larger information systems better at supporting findability, while providing guidance in minimizing content ROT.
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Generic or "traditional" IA is agnostic in terms of how 
best to design and implement an information architec-
ture—just use the methods that make the most sense, 
choose the subset of ways to connect users to content 
that gives you the most bang for your buck, and so 
forth. IA "textbooks" like Information Architecture for 
the World Wide Web (Louis Rosenfeld & Peter Morville, 
O'Reilly & Associates, 2002) present a broad palette of 
architectural options, and it's up to the information 
architect to choose wisely.

Enterprise IA, by contrast, is much more proscriptive. 
The enterprise setting is typically a large information 
space made up of disjointed silos controlled by differ-
ent business units. Users are confronted by a counter-
intuitive architecture that closely resembles the enter-
prise's org chart. Politics, culture, geography, technol-
ogy, and other interesting constraints complicate this 
particular context. Enterprise IA is a unique IA genre, 
as are the architectures for ecommerce sites or enter-
tainment sites. So we can prioritize and often pro-
scribe which aspects of an IA will succeed in this 
particular genre and which won't. 

For example, for obvious reasons it's difficult to man-
ually tag all documents using controlled vocabulary 
terms in an enterprise environment. It's easier to 
implement site-wide search, which doesn't necessarily 
require bothering content authors or manually touch-
ing their content. We can look at the entire IA palette 
and make some reasonable suggestions as to what 
will work in an enterprise environment, what won't, 
and when. I've captured my suggestions in this 
“Enterprise IA Roadmap” which, at worst, is a straw 
man for guiding enterprise information architects as 
they make their IA choices:

I use this diagram as the basis for the design aspects of 
my seminar on Enterprise Information Architecture 

(www.louisrosenfeld.com/presentations/seminars/
eia/). 

My hope is that a well-designed enterprise IA will not 
only aid users in their efforts to find information in 
the enterprise environment, but also save information 
architects—and their employers—from wasting huge 
amounts of time and money as they try to develop 
useful, findable content.
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Individual methods are interesting, but the important 
thing is to assemble and utilize a whole bunch of them 
in a logical way. So instead of talking about individ-
ual methods, I think it's better to think about how 
they fit together. My take on IA methodology is 
addressed by the Venn diagram below (reader warn-
ing: you're reading an interview with a consultant, so 
what did you expect?):

A well-designed information architecture maps the 
needs of users to available content, all against the 
backdrop of a specific business context. The methods 
used should help us better understand all three areas, 
�
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so we'd better take a balanced approach to selecting the 
methods we'll use on a given project.  

For example, I might utilize card-sorting and search 
log analysis to understand what's inside users' heads, 
content inventory and modeling to know what content 
is available and how its pieces relate to each other, and 
stakeholder interviews, resource analysis, and compet-
itive benchmarking to make sure that the IA design 
would work well in a given business context. For vari-
ous reasons, I might use a different set of methods for 
another project, but the key is always to maintain bal-
ance across users, content, and context.
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Absolutely not. Consider the information architecture 
of that most familiar information system, the book. 

Well, it's kind of hard, isn't it? We take tables of con-
tents, indices, pagination, chapters, and the details on 
the spine and cover for granted. After all, we grow up 
using this medium and its conventions.

Designers of Web sites, on the other hand, don't benefit 
from the trial and error of centuries of predecessors. 
And Web sites allow for designs that are much more 
flexible and therefore more complex. That's why peo-
ple are so interested in IA for web sites when com-
pared with traditional media; there are precious few 
conventions, and we can influence what may ulti-
mately become conventions.

Of course, if the pundits are right, the Web and other 
media will all eventually converge, rendering this 
debate moot.
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Sorry to over-anthropomorphize here, but I see infor-
mation architecture gleefully holding a squirming con-
tent management's feet to the fire, ensuring that CM, in 

its zeal to support those users known as content own-
ers, doesn't forget those other users, namely end users. 

I remember attending my first CM conference a few 
years ago and being dumbstruck at how surprised 
many attendees were when they were reminded that 
their work impacts end users. What's the point of 
doing CM if end users are left out of the equation? IA 
provides tools, techniques, and expertise to help con-
tent management benefit from metadata and integrate 
well with search and navigation systems, thereby 
delivering value to end users and content owners alike.

You might also say that IA provides a model for how 
CM might develop as a profession. IA is technology-
agnostic. Until content managers start thinking this 
way, and focus on users and the processes that serve 
them, CM will continue to be dominated by CMS ven-
dors to the detriment of all.

34�&�	
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I'm convinced we'll see two major growth areas over 
the next decade: 1) IA for enterprise environments; and 
2) IA for global environments, where L10n and i18n 
become critical design considerations. I'm starting to 
see many clients grappling with both areas concur-
rently.

As far as where IA is practiced, many of us witnessed 
the exodus of information architects from agencies to 
in-house positions over the past four years. Informa-
tion architects were often hired in the wake of troubled 
CMS and search engine implementations, where it was 
realized that technology alone couldn't solve all the 
world's ills. 

However, as the population of in-house information 
architects reaches a critical mass, many senior IAs are 
leaving the warm embrace of full-time employment to 
provide either strategic or highly-specialized consult-
ing and training to support those in-house folks. I'd be 
surprised if the same thing wasn't happening in CM.

34�>�)�)���������
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You can now actually get an advanced degree in infor-
mation architecture. If you'd like to know more, the 
Asilomar Institute for Information Architecture pro-
 ��������������
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vides useful links to IA education resources
(www.aifia.org/pg/education.php).

But if you don't have a couple of spare years to pursue 
another degree, I'd return to my three-circle Venn dia-
gram.

Consider “majoring” in one of those circles and 
“minoring” in the other two. For example, maybe 
you're already quite knowledgeable about context—
you might have a background in organizational psy-
chology or management, and having worked at your 
company for a dozen years, you know more than you'd 
like about its particularities. With business context as 
your “major,” you might begin your “minor” in users 
by reading books on human-computer interaction or 
reference librarianship, and you might learn more 
about content by attending a conference on technical 
communication or hanging around with the journalists 
who congregate at your local watering hole. 

However you pursue your studies, formal or informal 
as they may be, seek balance among those three circles 
and you'll be in great shape.
8
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President Solutions Architect
The Rockley Group Inc. Arbortext
rockley@rockley.com cczekaj@arbortext.com

Reuse is a critical component of a unified content strategy. At each stage of developing the information 
architecture, information architects refine the reuse strategy to reflect multiple perspectives of reuse, 
culminating in an optimal reuse plan. This article provides guidance on how to achieve optimum reuse.
Every project we undertake involves reuse within 
information products (e.g., in the body of a document 
and in the quick reference section in the appendix), 
across information products (e.g., call center materi-
als, brochures, documentation, training), and across 
media (e.g., web, paper, wireless), but designing opti-
mum reuse requires a balance between what is desired 
with what is possible from both an authoring and a 
technical perspective. An optimum reuse strategy is 
based on our analysis of the documents, the potential 
for reuse, and the end user content requirements, as 
well as on our understanding of the technical capabil-
ities/implementation of the content management sys-
tem and its users. Optimum reuse is also impacted by 
granularity and the types of people who use the reus-
able objects.

"
�����
���

Reuse is based on granularity. Granularity identifies 
the smallest piece of information that is reusable. 
There are typically multiple levels of reuse within 
your information set. In one instance you may reuse 
large sections of information unchanged; in others, 
you may reuse content at the sentence or even the 
word level. 

Defining the appropriate level of granularity can be 
challenging because if the granularity is too large, you 
may have to delete a significant portion of the content 
that is not applicable when you reuse an object. This 
may result in a lot of derivative reuse. Alternatively, if 
the granularity is too fine (small), content is more dif-
ficult to manage and track (e.g., the performance of 
some content management systems may be impacted 
by large numbers of small objects).

Granularity will vary depending upon the users of the 
reusable objects (e.g., authors, reviewers and transla-
tors) and the technology.

�����
�

Authors tend to prefer a more granular approach to 
content, in which the elements are identified semanti-
cally. The semantic structure gives them very clear 
guidelines on what to write (see the article on Seman-
tic vs generic elements in the Information Architecture 
section of this issue). When elements are named 
semantically, they can be easily identified for storage 
as separate content objects. Fine granularity also 
makes it easy for authors to identify content for reuse 
or filtering (e.g., steps 1–3 in a procedure are relevant 
to all customers, but step 4 is only relevant to expert 
users).

2	0�	)	
�@�
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One of the wonderful features of object-oriented con-
tent management is that we can identify the elements 
that have changed and route only the changed ele-
ments to reviewers or translators. However, review-
ing small elements of content out of context of the 
surrounding content can be problematic because the 
element may not make sense on its own, or may 
appear inaccurate the way it is used. Similarly, trans-
lators cannot translate an element unless they under-
stand the context in which it is being used. Reviewers 
and translators may require a higher level of granu-
larity, such as a sub-section or even a complete sec-
tion. Compliance and legal officers may also want to 
see the entire document to ensure that the content is 
correct in the overall context. To achieve this balance, 
consider routing large elements for review and trans-
lation, but ensure that the element for review is 
clearly identified so that reviewers/translators work 
with only the required elements, not ones they have 
already seen. In this way, reviewers and translators 
can see content in the overall context and make appro-
priate changes to the specified information element.
9
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Granularity is also impacted by technology. Too small 
a level of granularity can be very difficult to manage, 
yet too large a level of granularity may make it very 
difficult for users to retrieve and reuse elements. Look 
at your content and determine if you need to “burst” 
(break your content into its component parts and store 
the content at that level of granularity in the CMS) at 
every element. Would nested reuse make sense instead 
of bursting? Remember that authors don’t want to look 
for small fragments of content either. Can you take the 
element size to the next level (e.g., instead of a small 
element, such as a step, would a whole procedure be a 
more realistic size for authors to retrieve and for the 
CMS to manage)? The larger the object, the easier it is 
for authors to manage and retrieve. Larger content 
objects can also be more technology friendly. The per-
formance of content management and composition 
systems is often related to the number of information 
elements being stored and retrieved.

����	�	�������������	��	�

You’ve done all your modeling and you know what 
type of reuse is required, but now you have to figure 
out how to implement it. This section describes some 
of the implementation challenges for authors, archi-
tects, editors/reviewers/translators, and implement-
ers, and suggests how you can overcome them.

�����
�

Implementation issues for authors include:

• Granularity
• Metadata

As previously described, authors like to be guided in 
their authoring by richly semantic models. In an XML-
based content management system every element can 
be burst apart and stored separately. It is easy to burst 
content based on its semantic structure because seman-
tically-named elements have more meaning for 
retrieval (e.g., it makes more sense to retrieve a “proce-
dure” than an “ordered list”). However, if you have a 
very rich semantic structure (e.g., procedure contains 
steps and steps contain action and result) and you 
choose to burst the content at every semantic element, 
authors may have difficulty searching for appropriate 
content. Authors generally don’t want to search for 
small reusable fragments (e.g., steps). Consider a 
nested reuse strategy, allowing authors to have small 

fragments of content within a single element. Nested 
reuse also solves the problem of having to write out of 
context (e.g., writing step 4 on its own, out of context of 
the entire procedure). Nested reuse allows authors to 
write a complete set of information in context, yet filter 
out specific pieces of the content where appropriate. 

Also consider providing a semantic authoring 
stylesheet that “maps” to a more generic structure 
(e.g., DTD/Schema). This ensures that authors have 
the semantic structure for authoring, but a more sim-
plified DTD/Schema for creation and maintenance.

Metadata is also needed to identify and retrieve con-
tent. If you don’t have enough metadata you may not 
be able to effectively retrieve content; however, too 
much metadata makes the authoring task onerous. 
Authors can be intimidated by having to add too much 
metadata. Wherever possible consider automating the 
addition of metadata through functions like inherit-
ance and reduced metadata lists (e.g., show only the 
metadata that is relevant in the context of the content). 
Also, consider using a semantic authoring template 
that maps to a generic DTD/schema and maps the 
semantic element in the authoring template to appro-
priate metadata.

 ���	��@����
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Content/information architects are responsible for 
designing an optimum reuse strategy that is repre-
sented in the models and in the implementation strat-
egy. Implementation issues for content/information 
architects include:

• Understanding the full breadth of content and 
organizational requirements

• Simplifying content models yet at the same time 
optimizing authoring and implementation

• Providing appropriate guidelines for reuse

Content/information architects need to see the whole 
breadth of content in an organization (or a representa-
tive sample) and look for opportunities for reuse. If 
they try to model content for a specific situation, they 
may model it only for use in that situation, which may 
be ineffective in the wider context of the organization. 

Once the preliminary models are created and vali-
dated, architects need to simplify them. For example, 
they need to determine where semantic elements are 
most appropriate and where generic elements can be 
more effectively used. In doing so, they make have to 
compromise to accommodate authoring requirements, 
:
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reuse requirements, and technology requirements (see 
Issues with Granularity in the Tools and Technology 
Section).

Once modeling is complete and appropriate templates, 
DTD/schema, and stylesheets are in development, 
architects need to develop and enforce policies for 
authoring and reuse, and develop test procedures to 
ensure that content continues to meet quality stan-
dards.
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Editors, reviewers, and translators also need to under-
stand reuse, specifically, they need to understand that 
the content they review/translate can exist in multiple 
locations.

In a content reuse environment, editors, reviewers, and 
translators no longer work with content that appears in 
only one location; they work with content that may be 
used in multiple locations. In a reuse environment, 
authors need to write content so it is effective every-
where it is used. Reviewers need to review it with the 
understanding that it can be used in multiple locations. 
Reviewers often want to change content to reflect their 
unique requirements; however, changes to a reusable 
element change the element everywhere it appears. If 
reviewers look at the content in the context of how it is 
reused, they may see that their changes are not 
required. 

To understand the impact on changes to reusable con-
tent, editors, reviewers, and translators need to under-
stand the current and future contexts for content they 
are reviewing/translating. Consider providing train-
ing to show them how content can be reused. Also, 
consider providing them with a visual context for the 
content they are reviewing so they understand which 
content has already been signed off and which content 
requires their attention. Editors, reviewers, and trans-
lators should also be taught how to use the content 
management system to see where reusable elements 
are reused. Seeing elements in multiple contexts helps 
them to understand the impact of their changes.

�	�������������	�	��	
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Technology implementers need to implement the 
vision of the architecture. Technology implementers 
must balance the vision while optimizing the technol-
ogy and in doing so, must work closely with everyone 

on the design team to ensure they can effectively 
implement the architecture to meet everyone’s needs.

Technology implementers need to implement the mod-
els and reuse strategy to optimize both the content 
management user requirements and the technology. 
To do this they need to work with the content/infor-
mation architect to simplify the architecture by point-
ing out how the architecture could be supported in the 
technology. To do this effectively, technology imple-
menters should attend some of the architecture work-
ing sessions so they understand the information/
authoring needs driving the requirements. It is also 
very helpful if the content/information architects 
receive training on the technology so they understand 
the information architecture in the context of the tool.

2��6�

There are a number of risks involved in implementing 
a reuse strategy if you don’t take the time to do it right. 
Some of the risk factors include:

• Not knowing how content will be managed

You can’t complete your models and your imple-
mentation strategy until you have selected your 
technology. Your technology will impact your 
strategy, because different tools support reuse dif-
ferently. You have to understand the capabilities of 
the tool and design accordingly.

• Designing the content management system for one 
audience

You need to design the content management sys-
tem to support all potential users. You need to sup-
port authoring, editing, review, translation, and 
end user requirements. You need to consider all 
the requirements when you design your models, 
workflow, and publishing.

• Failing to coordinate, manage, and/or demand 
communication between implementation 
resources

An effective implementation strategy requires a lot 
of communication with users (e.g., authors and 
reviewers), architects, and implementers. You 
need to ensure that communication happens 
between all of the stakeholders and the design/
implementation team to ensure that needs and 
requirements are clearly communicated and every-
one is in agreement. Ensure that the implementers 
understand the requirements and can communi-
;
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cate how the selected technology can best meet the 
needs of your reuse strategy. 

• Not supporting multiple levels of reuse

You will have multiple levels of reuse throughout 
your information set. Make sure that you optimize 
reuse while making it possible for authors to create 
content at the level of granularity that makes sense 
to them. And make sure that you provide editors, 
reviewers, and translators with the level of granu-
larity they require. Don’t forget that reuse needs to 
be optimized for end users as well. Make sure that 
your content management system can support all 
your requirements and you know how to optimize 
all user requirements with system functionality. 

$����
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A successful strategy for optimum reuse requires that 
you determine the needs of content management users 
and plan for the level of granularity that supports their 
tasks. Communication is critical to success! Create an 
environment for information sharing and knowledge 
transfer during all phases of the project. Be sure to 
invest in planning, training, and knowledge transfer. 
Develop a realistic implementation plan that takes user 
requirements and technology capabilities into account. 
And, don’t ignore the “usability” factor for all your 
users.
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Ann Rockley, President 
The Rockley Group Inc. 
rockley@rockley.com 

As you begin to model your content you will be faced with the issue of whether to create semantic mod-
els or generic models. This article reviews the pros and cons of naming your elements semantically and 
provides some guidelines for when to name elements semantically.
The word semantic refers to “meaning.” An element 
that is named semantically is uniquely identified by 
its content. In other words, the name (label) of the ele-
ment uniquely identifies the element. An element that 
is named generically, on the other hand, is identified 
by its common name, such as paragraph (para) or 
unordered list. For example, the semantic names in a 
product description could include Product name, 
Product overview, and Key features. Those same ele-
ments named generically would be Title followed by 
a Paragraph, followed by an Unordered list. The illus-
tration below shows both a semantic model and its 
equivalent generic model in a number of common 
authoring formats:

A���	�����	�������	�	�	���

Semantic elements can be very valuable in a struc-
tured writing environment. Semantic elements clearly 
define:

• The type of content that should be included in 
your information product

Semantically-named elements clearly identify the 
required content and the structure of the content 
to be authored. Authors prefer semantic elements 
because the semantic labels guide them in the 
type of content to include, allowing them to focus 
on creating effective content instead of worrying 
about what to include.

• The content's “identity” for “manipulation” later

Semantic names identify content so it can be 
selected for reuse, filtered out if inappropriate in a 

particular situation, or more effectively retrieved. 
For example, you might want to reuse “Product 
name” in another location in your content set. 
Because it has a unique name, you can retrieve it 
for reuse. Or in another situation you may only 
want the Product name and Product overview, 
but not the Features. If the Features are labeled 
semantically, you can easily filter them out. The 
semantic labels act like metadata so that you can 
retrieve content in a particular context (e.g., Infor-
mation about Product X in a positioning state-
ment).

:
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However, semantic elements have their drawbacks. 
These include:

• Authors see a lot more tags

In a traditional authoring tool a large number of 
tags can be a problem because authors have to 
select from a long list of style tags. However, in a 
structured editor, only the elements that are valid 
in that portion of the structure are displayed, 
which limits the list authors must choose from. A 
long list of tags may still be confusing in a struc-
tured environment if you provide too many 
optional tags.

• A lot more coding 

It is a lot more work for an information technolo-
gist to create all the individual tags for your tem-
plates. Maintaining templates and stylesheets can 
also be more work with semantic elements.

• May limit reuse

If you are using a validating structure like a DTD 
or schema, semantic elements may limit your 
reuse because you can reuse content only if the 
structure allows that element to exist in that con-
text. If it doesn’t (e.g., you have named the same 
��
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type of content differently for different situations), 
then you cannot reuse that content in multiple 
places.
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The right decision is using a combination of semantic 
and generic labels for your elements. Use semantic 
labels if they will help authors to create content more 
effectively or if content needs to be manipulated later. 
Use generic element labels when there is no added 
value to a semantic label (e.g., it may not be necessary 
to identify the first paragraph in a section as an Intro-
duction, it could simply be a paragraph and your writ-
ing guidelines could recommend that authors include 
an introductory paragraph). Consider using semantic 
forms or authoring templates that map to a more 
generic DTD/schema to aid in authoring, or consider 
adding metadata rather than using semantic elements 
to identify content for manipulation

$����
�

Semantically-named elements provide authors with 
the guidance they need to create consistently struc-
tured content. Semantically-named elements also make 
it possible to identify, reuse, and filter content. How-
ever, semantically-named elements are more difficult 
to create in a DTD/schema and stylesheets are more 
difficult to maintain. A well-planned content strategy 
uses semantic elements where they will be most valu-
able, but uses generic elements where no significant 
value will be realized. 
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Steve Manning 
Senior Consultant 
The Rockley Group 
manning@rockley.com 

Making the transition from document management to content management means that you have to look 
within documents for the structure of your content management system. How big should the pieces of 
content in your system be? There are many factors that affect the physical granularity of the content you 
manage. 
There are many factors that affect the granularity of 
information you create, manage, and maintain. Fac-
tors include:

• The type of reuse you are supporting
• The nature of your authoring life cycle
• The technology of individual content manage-

ment systems
• The data format of the content management sys-

tem—XML or not

���	�����
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We should begin with a discussion of types of reuse, 
but a limited discussion. When we talk about reuse, 
we usually talk about things like opportunistic and 
systematic. But, these are really modes of reuse. The 
types of reuse that affect granularity are filtered reuse 
and modular (or building-block) reuse.

In filtered reuse, authors provide all variants for a 
specific chunk of information in a single block of con-
tent, e.g., they include all the content to support all 
levels of users, or all outputs. The variations are iden-
tified by conditional tags or attributes of some type. 
When the block is converted into output formats, vari-
ations that are not needed for a specific output (e.g., 
the user guide) can be filtered out through stylesheets. 
In modular reuse, content is written in separate physi-
cal blocks (building blocks) of content. The blocks are 
then combined (either by the author or automatically 
by the system) to create the output.

Of course, these two types of reuse can be—and fre-
quently are—combined to provide the necessary func-
tionality for authoring and presentation. However, 
filtered reuse has fewer implications for implementa-
tion than modular reuse; content can be managed in 
large chunks, because it is filtered by the publication 
engine.
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In addition to reuse types, the granularity that you 
implement in your content management system may 
also depend on the authoring life cycle of your con-
tent.

In a collaborative authoring situation, where authors 
provide fragments of content, you may want to main-
tain those fragments as contiguous pieces in the con-
tent management system. This allows contributing 
authors to check out and check in only the content ele-
ments they need to work on. They do not need to nav-
igate through entire chapters to find the section or 
sub-section they need to author. Providing contribut-
ing authors only the pieces they need helps them to 
focus on the individual task at hand. They do not 
need to see and be distracted by the rest of the docu-
ment.

Where individual elements of content from the 
authoring chunks will be used in multiple places 
(building block style), it may be necessary to break the 
content into small pieces for storage and reuse, but 
reassemble the pieces for authors so they can edit and 
manipulate content elements in their entirety.

��	�	��	�������	��������

It would be nice to say that all content management 
systems are created equally, and thus be equally capa-
ble of managing individual elements of content, but it 
is neither true, nor is it reasonable to expect it to be 
true. Many content management systems began life as 
document management systems, and were focused on 
the administration and management of document 
files. However, content management means having 
the ability to manage the individual chunks of content 
that have traditionally been combined in individual 
�6
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files to make documents. In making the transition to 
content management, these document management 
systems opened up access to the elements of the docu-
ment.

In contrast, there are also content management systems 
on the market that were built with the express purpose 
of manipulating the content elements that make up 
information products. Note the use here of “informa-
tion products” and not “documents.” The term “docu-
ments” implies paper. These content management 
systems grew in parallel with the Web and have there-
fore been designed to support both paper and online 
content. 

Older systems tend not to support fine levels of granu-
larity. They usually require that documents be “burst” 
or broken into individual pieces as they are checked 
into the repository. Frequently, this mechanism has 
been “bolted” onto an existing system to add the func-
tionality to manage elements. This bursting mecha-
nism must usually be configured into the system as a 
custom extension. The drawback to this is that the sys-
tem becomes “hardwired”, and changes are expensive 
to make. Also, if you want a fine level of granularity, 
where many elements are broken out and managed 
individually, the costs of customizing the system may 
become prohibitive.

Newer systems, especially those created specifically for 
managing fragments of content, have a significant 
advantage. Many of them manage individual elements 
as part of their base functionality and don't require an 
add-on. These systems may or may not actually require 
you to burst the content. Many of them are built to 
automatically burst the content, giving you access to all 
individual elements.

The ability of a content management system to manage 
and manipulate elements will be a key factor in the 
granularity of a system. Systems can manage elements 
to different degrees, and not all systems will be able to 
support your level of granularity.

C#1

There are very few content management systems that 
do not support XML, which is a good thing. The very 
nature of XML, with clear boundaries of elements and 
a general orientation towards databases, makes it an 
excellent data format for managing content. Therefore, 
XML-based content management systems offer the 

greatest flexibility for managing content at a very gran-
ular level.

Like the basic ability to manage elements, the way in 
which XML support has been built into a system can 
affect the level of granularity. Some systems have XML 
capability “bolted on”, where XML content is trans-
formed into something else for storage. Native XML 
systems, however, were created specifically to manage 
XML content.

$����
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The level of granularity that is right for your content 
management system depends on a number of factors 
(in addition to information architecture), including 
types of reuse, collaborative or local authoring, and the 
technology you are using to support your content man-
agement.
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Pamela Kostur 
Senior Consultant 
The Rockley Group
kostur@rockley.com

Behind a successful content management implementation is a solid information architecture that 
describes such things as how information products will be structured, where and how content (and 
structure) will be reused, as well as what metadata is required to identify how content is used, retrieved, 
and tracked. Information architecture forms the specification for a unified content strategy, but informa-
tion architecture brings a new set of challenges to those whose job is to create and disseminate content. 
This article explores some of the issues specific to information architecture, including: teaching authors 
about information architecture; distinguishing between reusable content and reusable structure; visu-
ally representing information structure (documenting your information architecture); and documenting 
the architecture.
When organizations attempt to unify their content, 
they start by analyzing a select set of content to see 
how it is currently used and where it can be used. 
Along with an analysis of the content, organizations 
must also examine the processes they follow to create, 
review, and manage content. Once they have a thor-
ough understanding of the information needs within 
the organization (or within a department or depart-
ments), they can start unifying content, first by 
designing a new structure to support consistency and 
reuse, then by implementing the structure with new 
processes, and often, with new tools. Building the 
information architecture that describes the new struc-
ture is critical to a unified content strategy. However, 
many authors struggle with concepts related to infor-
mation architecture. They often have difficulty model-
ing their content, describing their structure 
semantically, visualizing structure within and across 
information products, and they have difficulty under-
standing the technology well enough to know what 
type—and how much—information to include in 
their models so they will be implemented according 
to the authoring scenarios they envision.
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Once organizations have identified opportunities to 
unify content, they need to model the content they 
plan to unify. Creating information models is the first 
stage of designing your information architecture. 
Models formalize the structure of content; they form 
the framework upon which the unified content strat-
egy is based. As such, they are critical to the success of 

a unified content strategy. In general, authors create 
documentation—brochures and other marketing 
materials, press releases, user guides, technical speci-
fications, product descriptions, training materials, 
policies, procedures, etc.. Their focus is typically on 
writing and editing (for many different media), on 
assessing user requirements and writing documenta-
tion to meet those requirements. However, informa-
tion modeling asks them to examine documentation 
from an architectural perspective and across a num-
ber of different information products. For most 
authors, this is a different way of looking at documen-
tation. Instead of focusing on writing and editing—
the “normal” scope of work for most authors—infor-
mation modeling asks them to examine their content 
structurally.

When authors look at their content structurally, they 
examine how it can be put together so it is consistent 
and so elements can be reused across information 
products. Information modeling requires that authors 
determine:

• Which elements make up their information prod-
ucts and which element (based on granularity) 
belongs where

• Which elements share a reusable structure and 
which share reusable content

• The type of reuse that applies to each element 
(e.g., opportunistic, systematic, derivative, 
locked, nested)

• The semantic structure of each element, which 
uniquely identifies the element’s content. Seman-
tic tags are based on content (as opposed to for-
�7
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mat), helping authors to identify elements for 
reuse and to structure them consistently

• The metadata that applies to each element
• The base structure (or presentation) of each ele-

ment (e.g., para, ulist, olist, title, and so on)

Much of this is new to authors so before starting the 
modeling work, they may need to be educated in the 
process and language of information architecture (e.g., 
elements, granularity, the types of reuse, semantic 
structure, metadata). The modeling team also needs to 
go through some practice modeling exercises before 
tackling their own work. Once they have modeled 
something in which they have no vested interest, they 
are more comfortable modeling their own information 
products. Choosing members of the modeling team is 
also important. They need objectivity, plus the experi-
ence to help them to make decisions about the struc-
ture of their content. Accordingly, it is beneficial to 
have both experienced and newer members of author-
ing groups on modeling teams. An information model-
ing team will also need someone well versed in 
information architecture to lead it and to keep the team 
on track.
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One aspect of modeling that seems particularly prob-
lematic for authors is distinguishing between reusable 
structure and reusable content. Within a model, there 
may be elements that share a reusable structure, and 
others that share both structure and content. Both 
types of reuse need to be reflected in the model. For 
example, procedures (or portions of procedures) may 
have a reusable structure, so that wherever procedures 
appear, they are structured consistently. However, 
even though procedures may share a common struc-
ture, they do not always share content. Wherever ele-
ments share both content and structure, both types of 
reuse must be indicated in the model.

Illustrating both reusable structure and reusable con-
tent adds another dimension to the information model. 
An information model is typically hierarchical. It 
shows the order in which elements appear within an 
information product. Where elements share reusable 
structure within that information product, or across 
other ones, we track the reusable structure separately, 
apart from the information product hierarchy. We do 
this by “linking” to another model that describes the 
structure of each reusable element, and indicates 
which parts of the structure belong where. This way, 

the main “hierarchical” model for an information 
product doesn’t get bogged down in levels of reusable 
structure, making the hierarchy easier to see. Plus, we 
don’t have to repeat reusable element structure over 
and over again; we simply link to the reusable ele-
ments.

Furthermore, if an element takes reusable content, this 
needs to be indicated separately, for example, in a 
“reusable content” column on the information product 
model. In this way, the reusable content is kept sepa-
rate from the reusable structure. In the reusable con-
tent column, the modeling team indicates if an element 
takes reusable content, if that content is inserted sys-
tematically or if authors look for it and insert it oppor-
tunistically, and if the reusable content is locked or 
editable. As before, this requires that authors think 
about content from an architectural perspective—both 
content and structure—and that they document struc-
ture and content reuse in a way that makes sense to 
their team, and to those who will be implementing the 
models. This poses a challenge for many organizations.
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Regardless of how well the modeling team under-
stands information architecture, visualizing structure 
remains difficult. Besides showing hierarchy, informa-
tion models also show relationships among elements; 
for example, the use of one element may be dependent 
on another element being included. One of the best 
ways to represent hierarchy and relationships is in a 
spreadsheet, with the left column representing the 
semantic name of the element, and the columns to the 
right representing the element’s usage across informa-
tion products. If an element belongs in an information 
product, we use an “M” to indicate its usage is manda-
tory or an “O” to indicate it’s optional. The model also 
carries other information, such as the reusable content 
notes, any production or writing notes, and the meta-
data that applies to the element.

Because models contain so much information, they are 
difficult for authors to learn to read, and hence, verify. 
Models are usually “textual”, with hierarchy and rela-
tionships being shown through a tabular structure. 
But, the models that represent information products 
don’t exactly look like information products; in fact, a 
house blueprint looks more like a house than an infor-
mation model looks like an information product.

To assist authors in visualizing information products 
in their spreadsheet representation, we recommend 
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“connecting” the model to the information products 
being modeled, possibly marking up actual informa-
tion products to correspond to the parts of the model. 
Content is multi-dimensional, and it’s difficult to rep-
resent its structure visually without a sample that 
accompanies the model. This marked-up information 
product is also useful for the DTD/authoring template 
developers; it gives them a clearer idea of what the 
authoring template should allow authors to do and 
what the output should look like. However, if you are 
making significant changes to the information prod-
ucts being modeled (and we recommend modeling 
what you want your information products to be, not 
necessarily what they are), or if you are modeling new 
information products, you may need to create a sample 
information product to go along with the model, mark-
ing it up to correspond with the model. Without infor-
mation product samples that correspond to the 
information model, it’s also very difficult for authors to 
verify the models.
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Once models are created and verified, they need to be 
implemented in DTDs or authoring templates, and the 
content needs to be managed in a CMS (content man-
agement system) or document server. The biggest issue 
in implementing models is ensuring that their imple-
mentation corresponds with what the modeling team 
envisions. Just like an architect gives a house builder a 
blueprint for a house and the builder follows it, an 
information architect gives the DTD/authoring tem-
plate developer (and the person responsible for setting 
up the CMS) the blueprint for the information prod-
ucts. But, the model does not stand alone; it needs an 
implementation strategy to accompany it.

The model illustrates the hierarchical structure of the 
information products; it shows the order of elements 
within an information product and where elements 
(both structure and content) are reused across informa-
tion products. It also provides implementation details 
such the metadata, the presentation of each element 
(e.g., para, ulist, title), their frequency, etc. However, 
the model does not illustrate the authoring process, 
which is a critical part of the authoring template. 
Accordingly, along with the model, you need an 
“implementation strategy” that fully describes how 
you envision the authoring process, from the time 
authors sit down to write or edit the document, 
through to its being stored in the CMS or on a server. 
This strategy describes the implementation of your 

information architecture and should include such 
things as:

• How authors select the template for the various 
information products 

• How the template is presented to them (e.g., in 
chapters/sections or in its entirety) and what rules 
apply to the template (e.g., Will optional elements 
be displayed? Will authors be able to proceed 
without writing the mandatory elements?) 

• How systematically reusable content is retrieved 
and pulled into the template 

• How authors search for opportunistically reusable 
content 

• How content is tracked as it is updated/used in 
other information products, including how deriva-
tives are tracked 

• How locked content is updated
• How information products that have reusable con-

tent are updated when the reusable content ele-
ments are updated in other information products 
(e.g., are authors notified or is updating done auto-
matically, without notifying authors)

• How metadata is added to the elements
• How content is stored or checked back into the 

CMS

Many implementation issues are tool dependent and 
authors should work with the DTD/authoring tem-
plate developers as well as the CMS experts to ensure 
their authoring vision will work in the selected tools. 
It’s also useful to have the DTD/authoring template 
developers as members of the team defining your 
information architecture, so they share the same inter-
pretations as the authors who create it and so they can 
guide authors in what is technically possible, given the 
tools they are using to create and manage their content

$����
�

As information architects, or as those heading content 
management projects, we need to describe unified con-
tent and information structure in more familiar ways, 
at the beginning of projects and throughout their 
implementation. Looking at content management from 
an information perspective (i.e., beyond the purely sys-
tems perspective) is new for many of us. Everyone 
working on a unified content project—from manage-
ment supplying the funding and the support through 
to the authors developing the models and the IT 
departments implementing and supporting the tech-
nology—needs a common understanding of what the 
�9
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models are and what they’re intended to do. With that 
in mind, we need to:

• Educate everyone who will be involved in the uni-
fied content project about what unified content is 
and how information architecture supports it

• Teach everyone who will be participating in defin-
ing the information architecture (and its imple-
mentation) the language and the concepts of 
information architecture

• Find ways to create more visual information mod-
els, including mapping information models 
against existing information products (even if you 
have to create new ones), thus making them into 
visual aids that support the models

• Document the model in an “implementation strat-
egy” that describes, in terms that authors are famil-
iar with, how the model will be implemented, from 
the time they start writing, to the time the content 
is published and stored in the CMS

• Share the strategy with those who are creating the 
DTDs/templates and with those who are design-
ing how the content will be stored/retrieved/
tracked

A unified content strategy is only as successful as the 
blueprint on which it is based. A solid information 
architecture forms the basis for the unified content 
strategy and it’s critical that everyone involved in the 
project understands the strategy behind the architec-
ture is, how to read the models, how to implement 
them, and how to move from their current authoring 
environment to the one described in the strategy.
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Steve Manning 
Senior Consultant 
The Rockley Group 
manning@rockley.com 

When deciding to adopt XML as an authoring standard/backbone, one has to consider the question, 
“Do we need to create our own DTD?” Some will tell you that there are ready-made DTDs out there for 
you to grab and use. Others will tell you that you must either start from scratch or forget about it. So 
what's the answer? Here are the pluses and minuses in the Buy vs. Build debate to help you decide what 
makes sense for you and get the DTD you need. 
It's a common question for anyone contemplating a 
move to XML: “Do we need to create our own DTD?” 
The answer, guaranteed to frustrate you is, “Maybe ... 
maybe not.” 

You have 4 choices:

• Build your own DTD from scratch
• Adopt an existing (possibly industry-standard) 

DTD as is
• Modify an existing DTD
• Create your own DTD as a layer on top of an 

existing/industry standard DTD

&���D���0����5�	

Let's start by discussing what's available. DTD is used 
here to represent any predefined, “validatable” struc-
ture. That is, the structure could be a DTD (XML or 
SGML), or it could be a schema (the XML-based 
equivalent to the DTD). Both types of structures are 
readily available for use. 

Note that you don't necessarily have to buy a DTD to 
use it. There are many DTDs that are available as open 
source DTDs and schemas, available for you to use for 
free. To get an idea of just how many, surf the Appli-
cations section of the Cover Pages (xml.cover-
pages.org) to see a rough list. Or, go to 
xml.schemas.org and see what's available there.

For technical writers, a couple of the noteworthy 
structures are the Darwin Information Typing Archi-
tecture (DITA) and DocBook. 

:���

DITA gives you the building blocks for creating your 
own topic-based markup and is described as follows:

The Darwin Information Typing Architecture 
(DITA) is an XML-based, end-to-end architec-
ture for authoring, producing, and delivering 
technical information. This architecture con-
sists of a set of design principles for creating 
“information-typed” modules at a topic level 
and for using that content in delivery modes 
such as online help and product support por-
tals on the Web. [1]

:�����6

DocBook works out of the box and it comes in a cou-
ple of different forms (full and simplified) and with a 
suite of stylesheets. DocBook is defined as follows:

DocBook is a DTD maintained by the Doc-
Book Technical Committee of OASIS. It is 
particularly well suited to books and papers 
about computer hardware and software 
(though it is by no means limited to these 
applications). [2]

����������5	�“�
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Beyond knowing what's available, you also need to 
consider what makes an XML implementation pro-
duction worthy, regardless of the tool. Too often, 
companies focus on the content model defined in a 
DTD, or the availability of ready-made stylesheets, 
and forget about the environment in which the DTD 
will be used. Some of the factors that can affect XML 
implementation are described below.
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For publications, XML authoring begins in the author-
ing tool. A typical authoring scenario goes something 
like this: users sit at their computers, select File > New, 
and choose a type of document to create. The list of 
document types corresponds to the list of DTDs (Docu-
ment Type Definitions) that the authoring tool knows 
about. (The details might vary, but this is the basic pro-
cedure for creating a new document in pretty much all 
XML editors.) 

The operative word in this scenario is “users” because 
defining production-worthy always begins with users. 
Typical users are a little nervous about technology. 
They've heard about XML, but really don't understand 
it. And, in a good XML implementation, they shouldn't 
need to know much about it. That's the first rule of pro-
duction worthy: hide as much of the XML from users 
(in this case, authors) as possible—it scares them! Users 
need to understand structure and structured author-
ing. They also need to understand the concepts of 
attributes and metadata. But they don't need to under-
stand things like the coding rules of XML. That should 
be hidden. Expose only as much XML as possible. 

2	���������	��	�
�������
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Hiding the complexities of XML from users removes 
“XML Training” from the list of courses that people 
usually think are required for moving to XML. XML 
training is required, but not for all users. Hiding the 
XML is one way of reducing the learning curve. There's 
also a second way: provide users with a DTD where 
the element names are meaningful to them. 

One of the great benefits of building a DTD is that you 
get to create the tag names. XML itself is not a markup 
language, but a standard for creating markup lan-
guages. If you are creating your DTD from scratch, you 
get to make up all of the tag names. That's an advan-
tage, because you get to give your structural elements 
names that have meaning to you and your authors. 
That's the second way of reducing the learning curve. 
Your tag names will fit into the natural language of 
your authors, making your markup easy to use and 
author in.

On the other hand, buying a DTD brings the risk of 
imposing a new language on your authors. You call it a 
“caution”, the other markup calls it an “alert.” This can 
lead to confusion and inefficiency and will definitely 
add to the learning curve.

$����
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One of the arguments people use when promoting 
industry-standard DTDs is that they come with the 
ability to improve information exchange. This can be a 
very persuasive argument to adopt an industry-stan-
dard or existing DTD. But, so what if you have to 
exchange information? You already do. You exchange 
it with users. Okay, I'm being obtuse; the point of infor-
mation exchange is to share the source so it can be 
reused by others. But, you needn't approach it any dif-
ferently than delivering information to users.

There are two phases of information development 
when using a markup language—the authoring phase 
and the delivery phase. Information exchange is just 
another delivery output. With XML, you have the 
opportunity to improve the efficiency of authoring and 
the efficiency of delivery. So why not do both? Make 
the authoring version as effortless to use as possible, 
and transform it (using XSL stylesheets) into as many 
output (delivery) languages as you need. You can take 
a custom (modified) DTD and transform it to a stan-
dard DTD in order to exchange information. Now that 
is not to say that an industry-standard DTD will never 
match the language/terminology of your authors. It 
might. If it does, you've got the best of both worlds: 
efficient authoring and easy source sharing.

The bottom line is, to be considered production-wor-
thy, an XML implementation must be optimized for 
both authoring and for delivery.

$����
������������	��������

The buy vs. build decision can also extend to 
stylesheets. XML requires stylesheets for output. You 
associate XML with a file, pass it through an output 
generator, and get the appropriate output format (e.g., 
HTML, PDF, or other XML markup). Generating multi-
ple formats requires multiple stylesheets and possibly 
multiple output generators. For authors or publishers, 
this is not necessarily a big deal. It's technically not 
really any more complicated than associating a Word 
document with a specific template. 

However, the complexity is for the individuals creating 
the stylesheets. The more complex the output, the more 
complex the stylesheet. The more complex the list of 
outputs, the more complex the maintenance of those 
stylesheets will be. How many stylesheets might be 
effected by a style change? Can they be modularized to 
share common style properties?
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Here is where there are some advantages to the bought 
or borrowed DTDs. They usually come with 
stylesheets that are, at the very least, excellent starting 
points that you can modify for your own use. Some, 
like DocBook, come with a suite of stylesheets for 
things like HTML pages, Web Sites, HTML Help, and 
PDF. Building upon an existing stylesheet can really 
shorten the implementation process.

2��6������	������	�

So how do you choose the best approach? The choices 
are:

• Build your own DTD from scratch
• Adopt an existing (possibly industry-standard) 

DTD as is
• Modify an existing DTD
• Create your own DTD as a layer on top of an exist-

ing/industry standard DTD

���������
��)��:�:��
�����
����

This is the most time-consuming approach, but it also 
has the most potential for getting exactly what you 
want from a DTD. 

Pros

• You get exactly what you want
• Greatest opportunity to improve both the author-

ing and delivery sides of content
• Shortest learning curve
• Easiest to get buy-in for from authors

Cons

• Time consuming
• Technically demanding

���������	;�������E�����5���������
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The fastest approach to implementation, but you risk 
limiting the effectiveness.

Pros

• Shortest to implement
• Facilitates source sharing

Cons

• Long learning curve where the language of the 
markup tags is not natural to the users

• Could be more tags or fewer tags than you really 
need

• Stylesheets are designed for someone else's styles, 
if they exist

#���������	;�������:�:

Faster than starting from scratch, but may have issues 
for long-term maintenance.

Pros

• Takes less time than starting from scratch
• Can build on existing stylesheets
• Can add tags when tags are missing or delete tags 

when not needed

Cons

• Long learning curve if the language of the markup 
tags is not natural to the users

• Modifying can be technically demanding 
• Can be difficult to maintain when the source DTD 

changes 
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This requires that you author in a tag set of your own 
making, then transform the markup into that of an 
existing DTD/standard. 

Pros

• You can create a markup set that meets the users' 
needs exactly

• You can still take advantages of stylesheets sup-
plied with the DTD

• You can optimize for both authoring and delivery

Cons

• Still requires technical expertise to modify the 
stylesheets to match your style
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There are advantages and disadvantages to both start-
ing a new DTD from scratch and using or modifying 
an existing DTD. When starting with an existing DTD, 
you can build upon the information models repre-
sented by the DTD, as well as take advantage of 
stylesheets that frequently support the DTDs. The dis-
advantage is that you have to adapt your authoring to 
someone else's vision of the content. Starting from 
scratch means that the content models match your 
work, but the effort to create everything—the DTD and 
all the stylesheets—may be prohibitive.

2	�	
	��	�

[1]  Description of DITA is available at http://www-
106.ibm.com/developerworks/xml/library/x-
dita1/

[2]  Description of DocBook is available at www.doc-
book.org
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Scott Abel and Lisa Woods

In this case study, Pat Waychoff, a single sourcing visionary and strategist for HP Network Storage 
Solutions, TCE Metrics and Initiatives department, describes the evolution from traditional documenta-
tion authoring and publishing to single source XML content management. Waychoff offers advice for 
others who hope to tackle such an initiative on their own. HP’s lesson learned: “To be successful,” Way-
choff says, “you need to recognize that there is no ‘software’ solution. It’s not really about technology. 
It’s about methodology.”
���6�
����

First, here's some background on HP Network Stor-
age Solutions and the challenges they were facing:

Target audience: End-users, customers, operators, sys-
tem administrators, technicians, field service person-
nel, customer call center staff 

Deliverables: User guides, instructions, information, 
notes, and help systems. 

Delivery formats: Print, PDF, HTML, Java Help, HTML 
Help, WinHelp. 

Languages: English, Japanese for all deliverables. 
English, Japanese, major European and Asian lan-
guages for some deliverables. 

Challenge: More than 100 content creators in 12 geo-
graphic locations (North America, Europe, Far East) 
required the ability to collaborate on documentation 
projects including: content authoring, localization, 
translation, and delivery into multiple output formats 
in order to reduce costs, increase productivity, and 
improve quality by eliminating unnecessary manual 
tasks. 

Revelations: The HP Network Storage Solutions Team 
identified two requirements that would hold the key 
to tackling this challenge: the need to adopt struc-
tured writing (to address issues of consistency, qual-
ity, content reuse and re-purposing) and the need for 
a move to an XML authoring environment.

>�D�����
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Waychoff describes his foray into the world of content 
management as a “four-year journey” that would not 

have been possible without adopting a structured 
authoring methodology. “Structured writing is foun-
dational,” says Waychoff. “Without it, single sourcing 
would not work.” 

To get the project off the ground, Waychoff and his 
team relied on research from the Society for Technical 
Communication, attending conference presentations, 
reading white papers from industry luminaries, and 
mastering the concepts outlined in the book Managing 
Enterprise Content: A Unified Content Strategy (New 
Riders), which Waychoff and team view as their 
“bible for single sourcing”. The team also turned to 
the book Single Sourcing: Building Modular Documenta-
tion (William Andrew Press) to learn how to author 
content in a modular fashion. 

To succeed, they learned they needed an approach 
that would serve the needs of all their content cre-
ators, translation and localization staff ... and the cli-
ents they serve. They also needed tools that would 
help them to create more content with less money. 
“The bottom line,” Waychoff says, “we had to reduce 
budget costs.” 

Convincing management Of course, taking on a content 
management project is more than just doing research 
and learning what you need. You also have to sell the 
idea to get the project funded. And this—convincing 
management of the need to fund a paradigm-shifting 
initiative—can be difficult, Waychoff says, especially 
if they aren’t able to clearly perceive the necessity. 

Waychoff’s team was painfully aware of their need 
for change. They were struggling to create increasing 
amounts of documentation with decreasing budgets. 
“Most days,” Waychoff says, “I felt like I was the Blue 
Light Special at K-Mart as far as budgeting went. 
Something had to give.”
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To illustrate the need for structured XML authoring 
and content management to those who control the 
budget, Waychoff’s team set out to gather meaningful 
cost savings metrics. “We had no real budget to buy 
any new tools (such as an XML authoring and content 
management system). We had to focus on using tools 
that didn’t cost much,” Waychoff says.

Proof-of-concept The initial effort involved restructuring 
and reworking a sub-set of content using Adobe 
FrameMaker (an inexpensive commercial software tool 
that facilitates structured authoring and single source 
content creation). This low-cost, proof-of-concept exer-
cise yielded impressive results. The move to structured 
authoring alone (before adding a content management 
system to automate workflow) significantly improved 
content creator efficiency and produced a noticeable 
increase in quality. Both benefits were realized, Way-
choff says, by “freeing writers and editors from the 
mechanical processes of information development.” 
Authors and editors were suddenly able to focus on 
key processes, effective information design, and the 
development of new content.

The proof-of-concept also yielded impressive payoffs 
for word and page count metrics. Waychoff and his 
team were able to reduce the total source word count 
of a single deliverable from 33,200 to 27,500 - a 
decrease of 6,000 words (approximately 20%). Total 
production page reductions were even more impres-
sive. One restructured document shrank from 2714 
pages to 1908 pages - a decrease of 806 pages. These 
reductions were made possible by structuring the con-
tent for reuse and using the “conditional text” feature 
native to Adobe FrameMaker. Real-world savings 
would be significantly higher, Waychoff notes, as these 
metrics don’t take into account additional downstream 
savings including anticipated shortened review times, 
reduced translation and localization fees, and lower 
production costs (printing, packaging, shipping, and 
storage).

Page count savings (reductions in the number of pages 
published) led to impressive financial paybacks. Before 
single sourcing, revising 1306 pages of content would 
cost HP about $59,000US. After single sourcing was 
introduced, this cost dropped to $22,000US—a savings 
of roughly $37,000US on content production and 
development costs alone.

�����������5	�	����

Determining additional savings While metrics collected 
during the proof-of-concept were valuable, Waychoff’s 
team wasn't ready to stop there. They knew that to 
gain full advantage of the many benefits single sourc-
ing and structured authoring can provide, they’d need 
funds to implement a content management system and 
a robust XML authoring tool. To get this funding, 
they’d have to provide potential cost savings estimates 
to management. And, they’d need to provide more 
than page count savings estimates: “We determined 
that measuring page count was not specific enough. 
We were not really measuring actual content, just the 
number of pages,” Waychoff says.

The team used a cost savings calculator designed to 
factor in actual costs to generate potential savings esti-
mates. The calculator worked with actual project data: 
number of writers, annual number of new content 
pages created, annual proportion of content in need of 
revision, number of languages required, translation 
cost, writing cost, conversion costs, labor costs, etc. The 
results? Substantial potential cost savings estimates. 
The estimated savings were so impressive that the 
team decided to err on the cautious side, and lowered 
the figures provided by the calculator before present-
ing a more conservative cost reduction estimate to 
management.

The proof-of-concept data combined with the results of 
the cost savings calculation “was enough to convince 
management to fund the purchase of a content man-
agement system and XML authoring software,” Way-
choff says.

Cost savings from structuring content Structuring content 
has resulted in a 5% to 44% reduction in total word 
count, as well as reductions in both content creation 
time and localization costs. “Today, we are using our 
own data (reduction in labor) to demonstrate that 
structured writing and XML are working for us,” Way-
choff says.

Cost savings from automation “We did a pretty thorough 
analysis of the tasks being performed, especially exam-
ining how much time we were doing manual tasks that 
could be automated [workflow, formatting, publish-
ing],” says Waychoff. The content management system 
was recently installed and training is underway. Add-
ing XML authoring and a content management system 
to the mix will result, Waychoff and his team foresee, 
in an additional 20% reduction in overall content 
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development costs as a result of automating the labor-
intensive manual formatting and publishing processes. 

?�����	������	�������	�
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Authors love it In the pilot project underway, Waychoff 
is hearing feedback from the participating authors that 
they prefer the new structured XML approach and that 
they “would not want to go back to the old way.” The 
authors who were not involved with the pilot are 
pressing to get started as soon as possible. “There is 
excitement! [In the new paradigm] they really can 
spend most of their time on content creation,” Way-
choff says. “The tedious and time-eating tasks of for-
matting and publishing are automated. And reuse of 
existing content is also being made easier.” 

New role is required: Information Architect Waychoff and 
team convinced upper management to create and fund 
a new role dubbed Information Architect (IA). “You 
need someone to become almost an expert. They need 
to know your business and to make logical decisions 
that support your business model,” says Waychoff. 
The information architect, in addition to performing 
tasks related to the structure of the content models, is 
also charged with helping to keep the initiative alive 
and with preparing the entire team for formal imple-
mentation.

Selecting tools requires analysis It was important that the 
new way of working didn’t automate bad business 
processes and wasn’t hostage to the limitations of the 
new tools. With this in mind, the IA and a writing 
management team of managers from four geographic 
business areas developed requirements for the author-
ing tool before the tool was selected. “We spent over a 
year analyzing tools available.” In the end, the team 
selected Arbortext Epic as their XML Authoring tool. 
“We looked at everything. And while it certainly 
wasn’t the cheapest tool, we determined it was the best 
investment for us.”

After months of reviewing content management tools, 
the team selected Vasont as their content management 
system. Not only did Vasont meet their business 
requirements, but also another area of HP had been 
using Vasont for over three years. This fortuitously 
provided the department with an internal pool of 
advanced and expert users to help ensure the current 
project succeeded.

Training is key to success “Training in structured writing 
was most important,” Waychoff says. “It set the foun-

dation for our success.” Training is provided at each 
geographic site and all content creators and editors are 
trained in the paradigm shift and the accompanying 
tools used to author and edit modular content. Struc-
tured writing rules are captured guidelines which are 
captured in a living document that evolves as the busi-
ness needs dictate.

Grass-roots buy-in is critical While management support 
is crucial to getting your project funded, Waychoff says 
he cannot overemphasize the importance of also 
obtaining grass-roots buy-in. “You have to show the 
individual writers and editors what’s in it for them. 
They have to be convinced that this is in their best 
interests. Persistence and dedication are key [to con-
veying that message].” Waychoff says.

Advice for others: Underpromise and overdeliver “Keep 
your cost savings estimates very conservative,” Way-
choff says. “Whatever you say, someone (especially in 
upper management) will remember and hold you to 
it.”
�7
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You may not realize it, but information architecture is about far more than the web. In this issue of The 
Rockley Report, we provide you with several resources you may find valuable in your quest to learn more 
about the discipline of information architecture and how it relates to the management of all types of con-
tent, regardless of delivery medium. Check out the online resources, read a book or two, or attend a con-
ference or online event. Whatever you do, learn as much as you can about information architecture—it's 
an important aspect of content management and should not be overlooked.
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"Today, most information isn't presented in the 
detailed form of a map to direct and guide us to new 
lands where we can find a wealth (or a wealth of 
information). Rather, it's fired at us like buckshot, 
with the hope that some might hit a target. In 
response, a group of people is emerging that feels like 
a life force-an undeniable drive-to make life under-
standable. They feel compelled to create a new world 
map with this barrage of data. They are information 
architects." (Richard Saul Wurman, Information Anxi-
ety 2, 2001, Que Publishing, Indianapolis)

Richard Saul Wurman coined the term "information 
architecture" back in 1975. In Information Anxiety 2, 
Wurman writes: "When I came up with the concept 
and the name information architecture in 1975, I 
thought everybody would join in and call themselves 
information architects. But nobody did - until now. 
Suddenly it's become a ubiquitous term. Of course, as 
is the case with any ubiquitous label, there are some 
information architects who legitimately meet the defi-
nition of the term, but there are lots who don't."

"Today's information architects," Wurman writes, 
"must get through to a population that makes choices 
every day about what to view and what not to view. 
People are bombarded from all sides by television, 
print, and online ads. We have newspapers, maga-
zines, journals, newsletters, e-zines, and online news 
sites where we can tailor our daily dose of news to fit 
personal interests. Individuals who cross these 
boundaries (information technology professionals, 
graphic designers, writers, journalists) have the 
potential to make good information architects."

So what is an information architect? According to a 
1996 article by Wurman published in Information 
Architecture, an information architect is "the individ-

ual who organizes the patterns in data, making the 
complex clear."

While that sounds simple enough, there is still a lack 
of clarity surrounding the discipline of information 
architecture and role of the information architects. 
We've prepared a list of online resources and books 
that might help you better understand the world of 
information architecture. 
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The InfoDesign Interview: Richard Saul Wurman, Janu-
ary 2004 - an interview with the father of information 
architecture 
http://informationdesign.org/special/
wurman_interview.htm

What's in a name? Information Architecture versus Infor-
mation Design - various views on information architec-
ture from information architecture luminaries 
http://www.stcsig.org/id/dmatters/apr01.pdf

Defining Information Architecture Deliverables by Chris-
tina Wodke 
http://www.sitepoint.com/article.php/326?

Asilomar Institute for Information Architecture 
(AIFIA) 
http://www.aifia.org/

Introduction to Information Architecture (AIFIA 
Library)
http://aifia.org/library/
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Information Anxiety 2 -- by Richard Saul Wurman (Que 
Publishing) 
http://www.quepublishing.com/title/0789724103
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Introduction to Information Architecture for the World 
Wide Web -- a free chapter from the book by Louis 
Rosenfeld and Peter Morville (O'Reilly Publishers) 
http://www.amazon.com/exec/obidos/tg/detail/-/
0596000359/102-3298120-0863349?v=glance

Dynamics in Document Design: Creating Text for Readers 
by Karen A. Schriver (Wiley Publishing) 
http://www.wiley.com/WileyCDA/WileyTitle/pro-
ductCd-0471306363.html

Information Architecture With XML by Peter Brown 
(Wiley Publishing)
http://www.wiley.com/WileyCDA/WileyTitle/pro-
ductCd-0471486795.html
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Sixth Annual International Workshop on International-
isation of Products and Systems 2004 - July 8-10, 2004, 
Vancouver, British Columbia, Canada 
http://www.iwips2004.org

WebVisions 2004 - July 16, 2004, Portland, Oregon 
http://www.webvisionsevent.com/schedule/
?PHPSESSID=d2cc12fd33c29067705d631054e2f0ac

Information Architecture for Content Management 
QuickStart - August 7, 2004, Tampa, Florida 

2005 Information Architecture Summit - March 4-7, 
2005, Montreal, Quebec
http://www.asis.org/
=���5
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Scott Abel is a freelance technical writing specialist 
and content management strategist whose strengths 
lie in helping organizations improve the way they 
author, maintain, publish and archive their informa-
tion assets.
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Cori Czekaj is a Solution Architect, Data Modeler, and 
Project Manager for Arbortext, Inc. Cori has over six 
years of experience architecting, implementing, and 
managing XML-based, multichannel e-business and 
technical publishing solutions. With doctoral degrees 
in Chemistry and Materials Engineering, Cori is the 
primary ATI consulting contact for the MathFlow 
implementation with Design Science. She is a member 
of HL7 and the American Chemical Society. 
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Pamela Kostur is a Principal with The Rockley Group, 
specializing in information analysis, information 
modeling, and structured writing to support a unified 
content strategy. Pamela has over 18 years experience 
developing information solutions. During that time 
Pamela has completed many projects and presented 
papers at numerous conferences on topics including 
iterative usability, miscommunication, structured 
writing, editorial “magic”, building and managing 
intranets, creating usable online documentation, uni-
fied strategies for web-based learning, information 
modeling and analysis. Pamela is a co-author of Man-
aging Enterprise Content: A Unified Content Strategy 
with Ann Rockley and Steve Manning.
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Steve Manning is a Principal with The Rockley Group 
and has over 16 years experience in the documenta-
tion field. He is a skilled developer of online docu-
mentation (WinHelp, HTML Help, Web sites, XML, 
and Lotus Notes) and has created single source pro-
duction methodologies using key online tools. Steve 
has extensive experience in project management and 
has managed a number of multiple media, single 
source projects. Steve teaches "Enterprise Content 
Management" at the University of Toronto, and is a 
frequent speaker at conferences (ASIS, AUGI, STC, 
ACM SIGDOC, DIA) on the subject of XML and Con-
tent Management. Steve is a co-author of Managing 

Enterprise Content: A Unified Content Strategy with Ann 
Rockley and Pamela Kostur.
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Ann Rockley is President of The Rockley Group,  
established to assist organizations in adopting content 
management, unified content strategies, and informa-
tion architecture for content management. Ann has 
been instrumental in establishing the field in online 
documentation, single sourcing (content reuse), enter-
prise content management, and information architec-
ture of content management. She is a frequent 
contributor to trade and industry publications and a 
featured speaker at numerous conferences in North 
America and Europe. Ann is the author of Managing 
Enterprise Content: A Unified Content Strategy with 
TRG Senior Consultants Pamela Kostur and Steve 
Manning. 
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Lou Rosenfeld is an independent information archi-
tecture consultant. He has been instrumental in help-
ing establish the field of information architecture, and 
in articulating the role and value of librarianship 
within the field. Lou co-authored the widely 
respected "polar bear" book and, as founder and pres-
ident of Argus Associates, he helped build one of the 
world's most admired information architecture firms. 
Lou is also co-founder and board member of the Asi-
lomar Institute for Information Architecture.
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Lisa Woods is a senior technical writing consultant 
with Keane, Inc. She specializes in helping clients find 
the intersection between documentation assets and 
the audiences they serve.
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The Rockley Report publishes original material related to content management, including its goals, its implementa-
tion, the technology required to support it, and its affect on organizations. If you’re interested in submitting to The 
Rockley Report, we’d like to hear from you. Please send us your ideas for articles in the following categories: 

• Best Practices — Articles in this category describe content management in the “ideal” world and suggest how 
to put those ideals into practice in the “real” world. Best practices focuses strategies, activities, or approaches 
that have been shown through research and evaluation to be effective. 

• Information Architecture — Articles in this category explore the relationship between information architecture 
and content management, including topics such as building a blueprint for a content management strategy 
and content modeling. 

• Tools and Technology — Articles in this category investigate the technology required to support content man-
agement. 

• People, Processes, and Change — Articles in this category discuss management issues related to content man-
agement, such as changing roles and writing in a content management environment. 

• Gaining Management Support — Articles in this category provide strategies for helping management under-
stand the benefits of content management, focusing on topics such as building a business case for content man-
agement and calculating ROI. 

• Case Studies — Case studies explore how companies are implementing content management and focus on 
what they did and why, their benefits, and their lessons learned. 

If you have an story you’d like to submit, please write a 250–word description of your topic, the category you think 
it best fits, then send it, along with a 100–word bio, to Pamela Kostur at kostur@rockley.com.
1�>��	
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The next issue of The Rockley Report focuses 
on Tools and Technology and our featured 
interview is with Tony Byrne, the founder 
and editor of CMSWatch.com. Byrne is the 
President of CMSWorks, Inc., a USA-based 
content management consulting and train-
ing firm. A former reporter, publisher, 
international educator, and 14-year Inter-
net veteran, Byrne formerly led the Engi-
neering group at IDEV, a Web integration 
and solutions firm. He also serves as prin-
cipal author of The CMS Report. As a con-
sultant, he helps organizations identify and 
select appropriate CMS technologies and 
as such, is an ideal candidate to be inter-
viewed for our Tools and Technology 
issue. Other highlights include: 

• XBRL: What's it all about? (An inter-
view with Blast Radius) 

• How to build a business case for the 
purchase of new tools 

• Information architecture to ease the 
authoring burden 

• A case study in developing a content 
management system to meet the 
needs of community and non-profit 
organizations 

The next issue will be available to subscrib-
ers in late September. 
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For US and international subscriptions

Subscriptions are $99 a year (four issues) or 
$30 for a single issue, payable in US funds. 
To subscribe, go to 
http://www.rockleyreport.com/
index.php/subscriptions/
US_International/

For Canadian subscriptions

Subscriptions are $125 a year (four issues) 
or $40 for a single issue, payable in Cana-
dian funds. Please add 7% GST. To sub-
scribe, go to http://
www.rockleyreport.com/index.php/sub-
scriptions/canadian/

Payment can be made via Pay Pal, check or 
money order.
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We’d love to hear from you. What do you 
think of the Rockley Report? What would 
you like to see in the future?

If you have any questions, comments or 
suggestions, please feel free to let us know. 
The easiest way to reach us is via email. 
Our Editor, Pamela Kostur, can be reached 
at kostur@rockley.com. 

Visit our corporate website at www.rock-
ley.com, or the website for our book, Man-
aging Enterprise Content: A Unified Content 
Strategy at 
www.managingenterprisecontent.com.

We hope you enjoyed this issue, and hope 
to hear from you soon.
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