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AbAbAbAbstractstractstractstract    
The process of creating content -- information meant for human 
consumption -- is almost always extremely effort-intensive. People must 
spend time organizing information prior to creation, constructing the 
content, and laying out the information so that it is easily read. With so 
much time, cost, and effort invested in content, it makes sense to 
reduce costs by reusing content as much as possible. Furthermore, 
content-oriented processes involve a complex set of interactions that 
progress in a “Content Lifecycle” consisting of five major stages: 
content creation, management, publishing, syndication, and protection. 
Each of these phases requires different technologies, processes, and 
resources. 
 
By rearchitecting content representation technologies to treat content 
as another asset in the corporate IT infrastructure, businesses can 
realize the benefits long promised to us by reusable and agile content. 
But first, we need to move from ad-hoc content creation to content 
componentization, and then to content services. XML and Web Services 
are the key to this transition that can help organizations maximize the 
value of their content. 

 
Key Points:Key Points:Key Points:Key Points:    

"""" Market Overview Market Overview Market Overview Market Overview    
•  Content-oriented processes involve a complex set of interactions that 

progress in a “Content Lifecycle” consisting of five major stages: content 
creation, management, publishing, syndication, and protection. 

• The primary challenge in the enterprise for producers of content is content 
reuse: the ability to integrate content from disparate sources 

"""" F F F Facts & Figuresacts & Figuresacts & Figuresacts & Figures    
• The market for XML content lifecycle solutions is expected to grow from $1.8 

Billion in 2003 to over $11.6 Billion by 2008. 

"""" Analysis Analysis Analysis Analysis    
• Producers of content in the enterprise spend over 60% of their time locating, 

formatting, and structuring content. 

"""" Future Trends Future Trends Future Trends Future Trends    
• In order to realize long-term benefits from content reuse, enterprises must 

move from current ad-hoc content lifecycle processes to Service-Oriented 
Content architectures. 
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I.I.I.I.    Report ScopeReport ScopeReport ScopeReport Scope    
Businesses today are information-centric. We no longer think that the number of 
employees or size of its inventory has much to do with its value. Besides revenue 
and customer relationships, a company’s value has to do with its intellectual 
capital – knowledge about how to execute its business and the notion of a 
corporate “memory” that retains knowledge of business experiences. Much of 
this information and knowledge is largely encapsulated in content, which is 
information meant for human, rather than machine, consumption. Despite 
content’s importance to the organization, content-oriented systems are the last 
holdout of processes untouched by IT architectural improvements.  

Content-oriented processes involve a complex set of interactions that progress in 
a Content Lifecycle consisting of five major stages: content creation, 
management, publishing, syndication, and protection. Each of these phases 
requires different technologies, processes, and resources. However, progress in 
facilitating the discovery, reuse, and distribution of content has been slow. 
Content today is frequently out of context, hard to reuse, constantly changing 
with multiple versions in multiple languages, and insecure. Content solutions 
that leverage XML promise to improve the economics of working with content 
considerably. 

XML has a rich legacy in adding context to content. In fact, its very roots originate 
in SGML, a text-based, content-oriented format used heavily by the publishing 
industry. Yet, most of our attention to date has been focused on the system-to-
system, machine-to-machine applications of XML. So, how can XML and Web 
Services help organizations transform their “islands of content” into integrated, 
reusable content “services”? How can organizations improve their Content 
Lifecycle processes? How can businesses realize the promise of business agility 
through content reuse? 

This report will accomplish the following tasks: 

! Identify the major sources of content in the enterprise and the nature 
and growth of that content. 

! Explore the five phases of the Content Lifecycle and how XML and Web 
Services are critically impacting those processes. 

! Consider key XML standards and initiatives impacting the Content 
Lifecycle. 

! Determine ROI to be gained by implementing XML-enabled Content 
Lifecycle processes. 

! Examine the growth of the market for XML-enabled Content Lifecycle 
products and services. 

! Profile key vendor products and solutions aimed at helping companies 
realize XML-enabled Content Lifecycle ROI. 

By reading this report, software vendors should be able to understand the 
competitive landscape for XML-enabled Content Lifecycle products. Industry end-
users should gain a clear understanding of how such products can meet their 
needs, and all readers should gain a clear picture of the importance of XML and 
Web Services to the implementation of Content Lifecycle processes. 

Content solutions that 
leverage XML 
promise to improve 
the economics of 
working with content 
considerably.  
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II.II.II.II.    The Growth and Management of Content in the The Growth and Management of Content in the The Growth and Management of Content in the The Growth and Management of Content in the 
EnterpriseEnterpriseEnterpriseEnterprise    

Not too long ago, an executive of a substantial e-commerce operation espoused 
the view, “Content is not a consideration for our business. We just sell stuff – we 
don’t publish content.” This statement reflects a sadly limited understanding of 
the nature and role of content in the enterprise. Content is a broad term, with 
broad implications. It includes far more than material that is of a marketing, 
expository, or journalistic style. To repurpose a P. T. Barnum expression, “Every 
business is an information business.” 

Loosely defined, content is information that is intended for human consumption. 
This definition contrasts with that of “data”, which are information intended for 
machine or system consumption. Of course, these definitions are vague at best, 
but at least they can help us differentiate between tools and technologies 
targeted at facilitating system-to-system communication versus those tools and 
technologies targeted at facilitating human communication and knowledge 
representation. At times, we use other words such as knowledge, semantics, and 
intellectual assets to describe content. What differentiates human-oriented 
content from machine-oriented data is that it must be created, managed, 
published, and distributed so that it can be represented in a variety of different 
ways, all the while maintaining the same overall meaning.  

Content includes information such as news, facts, fiction, charts, illustrations, 
photos, opinions, and anything that communicates something to someone. Of 
course, information without structure is meaningless; a random assortment of 
facts doesn’t do anyone any good. Information must be organized and structured 
so that makes sense to the viewer. This need for organizing and managing the 
creation and flow of content represents the core of all organizations’ content-
based processes. 

2.1.2.1.2.1.2.1.    Sources and Growth of CSources and Growth of CSources and Growth of CSources and Growth of Content in the Enterpriseontent in the Enterpriseontent in the Enterpriseontent in the Enterprise    

Just like system-oriented data, human-oriented content is everywhere in the 
enterprise. Today, most of an enterprise’s information is locked in paper or in 
electronic documents with proprietary file formats. Just think about how much 
enterprises have spent to recreate documents that can’t be easily found or 
distributed, because they are not organized or stored in such a way that they can 
be easily repurposed. The key to preventing this wasteful rework and unlocking 
the value of existing content is to structure it in such a way that it can be 
simultaneously understood by human readers as well as computer systems.  

Content exists in three different forms in the enterprise: unstructured, semi-
structured, and structured. It is important to note that the definition of these 
terms are in relation to a computer’s understanding of content, not a human’s 
understanding of that same information:  

Unstructured content is information that is either loosely organized or not 
arranged at all for computer processing. Most office documents are unstructured 
as are electronically-scanned paper documents that haven’t been post-
processed, as well as multimedia files. Examples of unstructured data includes 
product information, sales proposals, specifications, manuals, policies & 
procedures, CAD files, contracts, BI reports, faxes, email and attachments, 
financial reports, analyst reports, and multimedia documents. 

Structured content has a formal organization and arrangement that systems can 
easily understand. This structure can be defined by way of database schema, 
metadata encoding, data hierarchy, or other means of tagging content with some 
form of data structure. Sources of structured content include relational 

What differentiates 
human-oriented 
content from 
machine-oriented 
data is that it must be 
created, managed, 
published, and 
distributed so that it 
can be represented in 
a variety of different 
ways, all the while 
maintaining the same 
overall meaning.  

Every business is an 
information business.  
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databases (RDBMS), enterprise software applications such as ERP and CRM 
systems, mainframe and legacy systems, LDAP and other directories, and B2B 
exchange formats such as EDI.  

Semi-structured content lies between these polar opposites, and consists of 
content that is in places highly structured and in other places very loosely 
defined. Two kinds of semi-structured data exist between highly structured and 
unstructured data: structured data with unstructured elements and unstructured 
documents with tagged metadata. Structured data with unstructured elements 
are commonly used in Web forms, where most fields are tightly constrained, yet 
a free-form entry field is available for human-readable content. Many line-of-
business documents such as electronically encoded purchase documents and 
catalogs fall into this categorization. Sources of unstructured or semi-structured 
content include office documents such as word processing, spreadsheet, and 
presentation files, Web site content, file system data, content and document 
management information, and networked device data. 

This universe of the various types of content can be seen in  

Figure II-1below.  

Figure Figure Figure Figure IIIIIIII----1111: Sources of Structured and Unstructured Content in the Enterpris: Sources of Structured and Unstructured Content in the Enterpris: Sources of Structured and Unstructured Content in the Enterpris: Sources of Structured and Unstructured Content in the Enterpriseeee    
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Over the past couple of years, companies’ content-oriented processes have 
transitioned from simple Web or desktop publishing to full-blown e-Business 
activities as they sought to expand their markets and reduce overall cost of 
content creation and publishing. This explosion in content has resulted in an 
overload of existing systems that were never really built to handle large volumes 
of content. While four years ago, a corporate Web manager might have overseen 
just a single, static public Website, these same individuals now must juggle the 
demands of an intranet, extranet, multiple public corporate Web properties, e-
marketplaces, and any other source of widely accessible content. Little, if any, 

The exponential 
growth in content has 
resulted in an 
overload of existing 
systems that were 
never really built to 
handle large volumes 
of content.  
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attention has been given to the much larger volume of content shared in the 
enterprise in an ad-hoc or unorganized manner. Corporate content now lives in a 
diverse virtual ecosystem, exacerbating the complexity of managing it. 

2.2.2.2.2.2.2.2.    The Content Management ChallengeThe Content Management ChallengeThe Content Management ChallengeThe Content Management Challenge    

Companies today are dealing with increasing demands on their content 
publishing processes. Organizations looking to produce Web sites and portals 
must often work with a wide range of diverse content sources, extracting text, 
documents, and images from databases and file systems around the company. 
These content managers also face pressure to produce more dynamic content, 
such as personalized content or portals integrated with applications. Realization 
that the Web and portals provide an excellent and cost-effective means of 
communicating with stakeholders has resulted in increasing stress on content 
managers, introducing new bottlenecks in content processes. Companies also 
want to respond faster to market conditions by demanding adaptable Website 
content, navigation, and structures, as well as producing information that is of a 
“just-in-time” nature. Finally, increased content production and management 
costs are causing firms to re-evaluate their content processes. In the heyday of 
the dot-com boom, firms that were in “old technology” industries such as 
manufacturing and apparel soon found themselves with large staffs of content 
management and publishing personnel, equipped with expensive content 
management software and hardware. The ensuing pullback from dot-com 
excesses resulted in the downsizing of these personnel, leaving content systems 
in disarray. 

Solutions to these content management problems are far from trivial. In 
particular, organizations looking to address content management issues must 
deal with the following key challenges: 

! Difficulty in locating content assets compounded with end-user search 
illiteracy. 

! Content retrieved is frequently out of context. 

! An increasing quantity of unstructured data in a growing number of data 
types. 

! Content in multiple languages. 

! Multiple content authoring and publishing systems with multiple owners. 

! Archiving “stale” content without losing query ability.  

! Navigating the politics of information sharing with customers, partners, 
and third-parties. 

! Content that must be integrated into systems and workflow. 

! A need for unified content organization across the enterprise. 

! Document-level security and authentication with protection across the 
lifespan of the document. 

2.3.2.3.2.3.2.3.    The Evolution of the Content Management System (CMS)The Evolution of the Content Management System (CMS)The Evolution of the Content Management System (CMS)The Evolution of the Content Management System (CMS)    

Forward-thinking companies responded to these challenges by assigning the 
maintenance of corporate content to the owners of that content. However, most 
companies do not have this cohesive vision of content and deal with 
maintenance in an ad-hoc manner, resulting in serious quality, efficiency, and 
performance problems since the systems are not designed for distributed, 
collaborative content management. 

Forward-thinking 
companies respond 
to content challenges 
by assigning the 
maintenance of 
corporate content to 
the owners of that 
content. 

! Decision PointDecision PointDecision PointDecision Point 
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Most companies addressed the above challenges by putting text-based content 
into online databases and then using a variety of programming and scripting 
approaches to generate the required content assembly on demand. These 
companies quickly learned that a database alone does not solve the key 
problems related to content production and publishing. In order to get features 
such as versioning, archiving, personalization, syndication, and effective search, 
enterprises need greater functionality and flexibility than databases with custom 
user interfaces could provide. As a result, companies have either purchased or 
even built their own systems for handling content in a more comprehensive 
fashion.  

However, there are many product and application categories that can help solve 
various parts of the content processing challenge: 

! Source Code / Software Configuration Management (SCM) – 
Applications that assist in the management of software code and code 
fragments. 

! Document Management (DM) – Applications that help users manage 
text-based documents 

! Digital Asset Management (DAM) – Applications focused on managing 
multimedia files and documents 

! Knowledge Management (KM) and Enterprise Information Portals (EIP) 
– Tools and systems to help enterprises aggregate, search, and display 
information and content. 

! (Web) Content Management (CM) – Systems that enable companies to 
produce, manage, and publish content to the web and other interactive 
media 

! Digital Rights Management (DRM) – Solutions to help protect content 
from unauthorized use or distribution 

!  “Enterprise” Content Management (ECM) – Enterprise applications that 
help organizations manage disparate content in many different formats.  

Each of these specific solution approaches to the content challenge is addressed 
below, and a timeline of the above solutions is illustrated in Figure II-2 below: 

Figure Figure Figure Figure IIIIIIII----2222: Timeline of Content Management Solutions: Timeline of Content Management Solutions: Timeline of Content Management Solutions: Timeline of Content Management Solutions    
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2.3.1. Source Code / Software Configuration Management (SCM)  

One of the earliest forms of managing text-based, human-readable information, 
source code management (SCM), later known as software configuration 
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management or software “change” management systems, evolved to provide 
technical teams a way to manage the complicated development and roll-out of 
software engineering projects through a coordinated system of collaborative 
document editing and sharing. In many ways, the SCM feature set encapsulates 
many of the features of less developer-oriented content management systems 
including workflow, version control, testing, and deployment or publishing 
capabilities. Even now, many vendors focused on providing SCM solutions have 
successfully made the case that as Websites and portals become increasingly 
like applications and less like static displays, there is a natural reason to adopt 
SCM systems, such as Microsoft Source Safe, ConcMicrosoft Source Safe, ConcMicrosoft Source Safe, ConcMicrosoft Source Safe, Concurrent Versions System (CVS), urrent Versions System (CVS), urrent Versions System (CVS), urrent Versions System (CVS), 
or Merant’s PVCS Merant’s PVCS Merant’s PVCS Merant’s PVCS, as enterprise-wide content management systems.  

However, as a practical matter, SCM systems are not appropriate for handling 
the diverse elements of managing widespread content of different types. This 
limitation arises mainly because SCM systems are targeted at knowledgeable 
users that operate in a technical environment. Casual knowledge workers or line-
of-business users 
would find the 
regimented, 
methodology-driven 
approaches of SCM 
systems too rigid to 
be of use for global 
content 
management. 
However, many SCM 
vendors have found 
ways to partner with 
content management 
vendors and thus 
provide their solution 
capability to multiple 
user segments in an 
enterprise. 

2.3.2. Document 
Management (DM)  

Emerging to help 
solve the distinct 
problem of managing 
unstructured, text-
based documents in 
the enterprise, 
Document 
Management (DM) 
solutions provide 
functionality for 
helping companies 
better manage the 
creation and flow of 
documents. These 
systems use a 
combination of 
databases and rules-
based workflow 
engines to facilitate 
the storage and 

Line-of-business 
users would find the 
regimented, 
methodology-driven 
approaches of SCM 
systems too rigid to 
be of use for global 
content 
management.  

CVSCVSCVSCVS    
MerantMerantMerantMerant    
MicrosoftMicrosoftMicrosoftMicrosoft    

" Vendor Focus 
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ZapThink is an IT market intelligence firm that provides trusted advice 
and critical insight into XML, Web Services, and Service Orientation. 
We provide our target audience of IT vendors, service providers and 
end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile 
business. 
 
This document provides just a small glimpse of the intelligence 
ZapThink offers. To get the full picture, please visit our Web site at 
www.zapthink.com. You’ll find information about the range of our 
research on XML, Web Services, and SOAs and more of our market 
insight. You’ll also be able to sign up for our popular biweekly 
ZapFlash newsletter that can deliver our market-leading intelligence 
directly to your inbox. 
 
Also, Take Credit for reading ZapThink research! Visit 
www.zapthink.com/credit and enter the code CONLIFE. We’ll reward 
you with ZapCredits  that you can use to obtain free research, 
ZapGear, and more! If you purchased this document, Taking Credit for 
it entitles you to free updates. If this document was free, then we’ll 
notify you when updates are available if you Take Credit for it.  
 
We hope that this document and our Web site help you understand 
the XML, Web Services, and Service Orientation marketplace better. 
However, our research is only a part of the value we offer our 
customers. For personal advice, press support, and competitive 
intelligence, subscribe to our ZapAccess research subscription 
service. Become a ZapThought Leader – let ZapThink help you 
understand the market-changing impact of standards-based, loosely 
coupled distributed computing, and use that understanding for 
competitive advantage. 
 
For more information, please call us at +1-781-207-0203, or drop us 
an email at info@zapthink.com.  
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ArtesiaArtesiaArtesiaArtesia    
AscentialAscentialAscentialAscential    

" Vendor Focus 

management of documents. DM systems also introduced the notion of metadata 
and business rules to content, and as such form a critical step in the evolution of 
content management systems. Much of what organizations know about 
automated document workflow comes from experience with DM solutions.  

DM systems, such as those provided by Documentum, Lotus, FileNet, Documentum, Lotus, FileNet, Documentum, Lotus, FileNet, Documentum, Lotus, FileNet, and Activa,  Activa,  Activa,  Activa, 
continue to be widely used in heavily regulated, document-centric industries such 
as government, health care, financial services, and insurance. DM solutions are 
used in environments where the creation of content is critical to core businesses. 
Typical applications include airplane maintenance manuals, FDA submissions, 
insurance policies, and the like. However, due to the central role of these 
document categories, typical DM solutions are used mainly by technical writers 
and content editors, as opposed to the general knowledge worker. 

Another major drawback of DM solutions is their bias towards file-based 
understanding of documents, which limits their ability to understand document 
components as discrete chunks of information. Other content management 
solutions seek to manage text and content information at the sub-document 
level, and thus pose a better solution for users trying to obtain content reusability 
rather than monolithic document management. As such, DM products have been 
hard pressed to provide solutions that manage dynamic content environments, 
such as required by Web content development. Despite this shortfall, DM 
systems continue to be a major force for content management and are an 
important precursor to current content management solutions.  

2.3.3. Digital Asset Management (DAM)  

Soon after firms had a way to tackle document-oriented, text-based content, they 
sought a way to manage other forms of content. Originally known as Asset 
Management (AM) or Media Asset Management (MAM), Digital Asset 
Management (DAM) systems provide a way for organizations to get a grasp on 
the multimedia “assets” in their business. Mainly used by entertainment and 
media industry vendors, DAM systems quickly showed the value of content 
search and reuse. DAM systems saw limited use in different industries, but many 
advanced DAM products, provided by vendors such as Artesia Artesia Artesia Artesia and AscentialAscentialAscentialAscential, still 
contain features not seen in any other content management solution category 
such as providing hooks into specialized desktop media authoring systems, 
multimedia content streaming, and the ability to add metadata to multimedia 
files. However, as multimedia content such as presentations and office 
documents become more intimately connected with content management 
systems, DAM approaches became integrated with more comprehensive 
enterprise content management strategies.  

2.3.4. Knowledge Management (KM) and Enterprise Information Portals (EIP) 

Knowledge Management (KM) systems were developed to capture and distribute 
information and content (aka “knowledge”) between individuals in an 
organization as well as with partners and third-parties, according to defined 
rules. Whereas content can be information of any type meant for human 
consumption, typically enterprises associate knowledge with content that is of 
particular value to company business practices. Of course, this is a fuzzy 
definition, at best. Most organizations have knowledge of many different forms 
locked in the brains or repositories of its workers, and as such seek to unlock 
this information potential through a well thought-out strategy for encoding 
information and then disseminating it to the rest of the enterprise. Firms ranging 
from tech-intensive manufacturing to professional services firms have found 
tremendous benefit in implementing KM systems. 

A drawback of DM 
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discrete chunks of 
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KM solutions evolved from simple knowledge collection applications to more 
sophisticated groupware (such as Lotus Notes and Microsoft Exchange) in the 
mid 1990’s. As the Internet became more prominent as a way to represent and 
share content-oriented information, KM vendors such as Hummingbird, Hummingbird, Hummingbird, Hummingbird, 
Plumtree, Plumtree, Plumtree, Plumtree, and EpEpEpEpicentricicentricicentricicentric soon began repositioning their products as Enterprise 
Information Portals (EIP). Part of the reason for this shift is a general move away 
from internally-focused KM solutions to a more holistic view of content and 
information, as well as a move away from proprietary KM solutions to Web-based 
approaches. EIPs apply a standard Web interface overlay on corporate content, 
leveraging existing application and Web server technology. A major feature of 
EIPs is their ability to aggregate content from multiple searches, provide a search 
engine functionality, and provide consistent user interface for content of many 
disparate types. 

KM systems are used when the target content is often quite heterogeneous in 
nature, for example, word-processing files, content residing in e-mail archives, 
and customer data stored in CRM and ERP systems. KM solutions have long 
been used to access and then provide a unified view into this information. EIPs 
have followed suit and provided the same expectation of knowledge retrieval, 
combined with personalization features.  

However, as KM systems and EIPs evolved, companies realized that since 
content remains at the heart of these systems, they needed an effective means 
to provide versioning, workflow, and presentation control in addition to 
knowledge retrieval and aggregation. Therefore, even when KM solutions are 
combined with DM, SCM, and DAM systems, companies require greater control 
of content in a flexible and agile manner. 

2.3.5. (Web) Content Management (CM)  

With the emergence of the Internet, and in particular the Web, companies came 
to realize how critical content is to the successful operation of their business. 
While a litany of solutions existed to manage document-oriented content in the 
enterprise, none of these were well suited to handle the dynamic nature of Web 
content, nor could they fulfill the promise of low-cost administration and creation. 
These needs, combined with desires to convert legacy content into Web-viewable 
formats, drove the development of Content Management Systems (CMS), 
targeted primarily at Web development. So, for the purpose of this section, we’ll 
describe CMS systems that use Web-oriented content management approaches. 

Providing critical business information on the Web is an absolute requirement for 
successful companies. Consequently, the CMS has evolved into a must-have 
business application. These systems automate the cumbersome task of 
contributing, managing, and publishing corporate information to the Web. CMS 
solutions provide robust functionality for versioning, revising, publishing, 
distributing, and approving Web content such as HTML documents, product 
catalogs, multimedia assets, and dynamic Web pages. Many CMS products 
include tightly integrated team collaboration functionality, as well as connections 
to legacy KM, DM, and DAM solutions. CMS solutions have been widely accepted 
by businesses of all industries and sizes as the primary way by which enterprises 
can rapidly deploy Web sites for internal or external use, including portals and 
intranets.  

Since 1995, when VignetteVignetteVignetteVignette first introduced Story Server as the seminal Content 
Management System, CMSs have adopted many of the key features of KM, DM, 
DAM, and SCM segments, providing metadata-enhanced content representation 
in an aggregated fashion, with collaborative document editing capabilities. 
However, CM Systems have also added many critical functions to the content 
management solution space including: 
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! Componentization of content into individually manageable chunks 

! Introduction of templating techniques 

! Separation of content and presentation 

! Personalization and robust user management 

! Publishing to remote and local Web sites 

! Syndication of content to multiple endpoints 

According to Tony Byrne’s CMS Watch, over 180 products in the marketplace call 
themselves Content Management Systems as of January 2003. Many of these 
products solve many of the core CMS problems in a variety of form factors, 
including desktop content management, large enterprise server solutions, 
behind-the-firewall DM-centric approaches, and remote Web hosted 
environments. Truly CMS has become a mainstream, accepted product for most 
enterprises.  

While CMS systems such as those provided by Broadvision, Documentum, Broadvision, Documentum, Broadvision, Documentum, Broadvision, Documentum, 
Interwoven, Interwoven, Interwoven, Interwoven, and Vignette Vignette Vignette Vignette have shown their value to the enterprise, they too are 
insufficient to tackle the problem of managing the full lifecycle of content in all 
its forms in the enterprise. First and foremost, CMS systems do not address all of 
enterprise content, mostly focusing on Web-oriented content and that content 
which is part of a multi-person, multi-step collaborative effort. Clearly, CMS 
systems do not cover much of the office documents and day-to-day operational 
content. Second, business content must often be entered through manual 
means, such as Web forms, and there is no way for the CMS system to 
automatically discover, componentize, and store content for later repurposing. 
Finally, the information must then be manually tagged with metadata, making 
the search process vulnerable to error, delay, and added cost. The end result is a 
system that depends on people to make it work. The more content an 
organization wants to manage, the more headcount it must add to manage that 
content.  

2.3.6. Digital Rights Management (DRM)  

With widespread use of online content delivery platforms comes the increased 
need to prevent the unauthorized proliferation of content. Primarily developed to 
prevent unauthorized duplication of multimedia formats, Digital Rights 
Management (DRM) has been increasingly used to prevent distribution of 
confidential corporate documents, commercial content (such as this report), and 
other content requiring proper authorization. DRM tools enable content owners 
to control information distribution by applying granular access rights and 
downstream privileges to specific pieces of content.  

Sometimes called “privilege management”, DRM systems provide server-side 
and/or client-side technologies that wrap content with metadata about how the 
information is to be used, copied, distributed, or stored. While successful DRM 
implementations are few and far between, DRM technologies are finding their 
way into mainstream CMS implementations as well as in Web Services 
implementations. Clearly, the need to regulate access to content is as important 
as the production of the content itself. However, intellectual property claims, 
vendor in-fighting, and a general inability to present a value proposition has 
stalled the development of many DRM product vendors and intellectual property 
holders, including ContentGuard ContentGuard ContentGuard ContentGuard and InterTrustInterTrustInterTrustInterTrust. Another challenge for DRM 
implementations is that vendors have been hard pressed to find an optimal 
balance between the overhead of managing digital rights assertions and control 
mechanisms and the likelihood of lost sales or uncompensated value. Therefore, 
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there is a distinct possibility that DRM is not a market in and of itself, but rather 
application functionality that is provided by different market segments.  

2.3.7. Enterprise Content Management (ECM) 

To solve some of the shortcomings of “vanilla” Content Management Systems, a 
variety of high-end CMS vendors evolved their product to solve a greater class of 
content management problems. Targeted not at Web content developers, but 
rather everyday business users, Enterprise Content Management (ECM) systems 
allow enterprises to create, manage, deploy, search, and archive content in a 
variety of formats and with a wide array of tools. Content created and managed 
by ECM systems can be searched and navigated, accessed programmatically by 
presentation systems such as portals, and aggregated for reporting-type 
functions. 

ECM and CMS functions share many elements of functionality, and indeed, many 
CMS vendors also provide ECM solutions. In fact, there is much confusion in the 
industry as to whether or not there is a difference between ECM and CMS 
systems. From a high-level, there is very little in the way of differentiation, but 
examined from a vendor focus and value proposition perspective, the two 
segments are distinct. ECM systems are principally internal in nature and serve a 
wide base of users, ranging from line-of-business document creators to technical 
document writers. ECM systems concern themselves less with publishing and 
more with the capture, organization, and storage of information. CMS systems, 
on the other hand, are focused on content meant for external consumption and 
serve business units and individuals focused on external communication such as 
Webmasters, sales and marketing users, and content editors.  

Some vendors are even approaching the two problem domains with focused 
product offerings. Some DM vendors, such as Documentum,Documentum,Documentum,Documentum, have focused on 
externally-facing CMS solutions, while other vendors with rich office automation 
backgrounds, such as Xerox Xerox Xerox Xerox and IBMIBMIBMIBM have focused on internally-facing ECM 
implementations.  

2.3.8. Isn’t there a single, optimal content management solution? 

With all these various solutions to solving what seems to be a single problem in 
content management, why isn’t there a single, optimal solution? Simply put, 
there isn’t a single process for content management in either large or small 
companies. Large companies have diverse needs for managing internal, 
external, and shared content. As a result, they tend to implement different sets 
of technologies for the various user communities that touch these content 
segments. Small companies also have a need for managing content, but tend to 
have few, if any, individuals focused on content development and management. 
As a result, their content processing needs tend to be extensions of existing 
desktop or server content processing tools, such as word processors or Web site 
management tools. In either case, there is no single “magic bullet” for content 
management. 

Also, there is a tremendous scarcity of understanding of content management 
needs in the enterprise. Content management needs have been dwarfed by the 
seemingly larger and more immediate concerns of implementing CRM, ERP, and 
other major enterprise software assets. This lack of focus has limited the 
success of any content management solution category. But, as companies 
emerge from their IT spending malaise, attention is being drawn to solving 
lingering content management issues.  

There is no single 
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2.4.2.4.2.4.2.4.    Markup Languages and ContentMarkup Languages and ContentMarkup Languages and ContentMarkup Languages and Content    

Another set of technologies that is helping with the creation, management, and 
publishing of content are text-based markup languages. The first standardized 
markup language, the Standard Generalized Markup Language (SGML), was 
targeted specifically at the content publishing industries. With its roots 
originating back in 1969 and its standardization by the ISO in 1986, SGML is the 
forefather of all markup languages. It introduced the notion that data processing 
and document processing could be one and the same thing. 

Computers have long been used for document and text processing. In the early 
days, computers were used to assist in document preparation and typesetting. 
They allowed copy creators and editors to quickly prototype how a specific 
document would look prior to its printing on a traditional printing press. As 
computing progressed, so did its application in the document-preparation 
industry. The advent of word processors necessitated the invention of a means 
to indicate how the content was to be modified for printing. Because software 
applications at the time were text-based with no graphical capabilities to speak 
of, the text contained in the documents were “marked up” using textual 
commands that were later processed by the final printing destination. These so-
called markups surrounded the text and explained how it was to be handled for 
printing. This included notations for boldface, underline, font sizing, placement, 
and other such commands.  

Word processors didn’t invent markup as a concept – markup is common in 
document creation and editing. Editors have used markup for decades, if not 
centuries, to indicate their revisions and changes to text. Word processors 
merely implemented a way by which markup could be encoded in a computer-
based system. The number and type of such markups proliferated with the 
number of word processing formats. Early markup languages like RUNOFF used 
special words at the beginning of a line to control the formatting. Markup 
languages such as troff, rich-text format (RTF), and LaTeX were created to meet 
additional markup needs. Finally, the development of graphical WYSIWYG (What 
You See Is What You Get) desktop publishing systems eliminated the need for 
textual markup of documents to indicate their final presentation format. 
However, the legacy of markup has made a permanent impact on the content 
and publishing industries. 

With the advent of the Internet, markup languages burst onto the scene, 
especially for the worlds of scientific, technical, and medical publishing. Through 
the Internet, scientists were beginning to share papers with other scientists. 
While the publishing companies weren’t embracing this new medium, the 
scientists themselves were, and in the process they were bypassing traditional 
journal publication entirely and threatening decades of entrenched academic 
practice. Firms that had invested in SGML began looking at HTML, and soon 
XML, as a way to continue to add value to their information assets. What was 
quickly realized that all of the effort put into marking up content for SGML was 
not in vain. The lesson of SGML was precisely that the creators of content do not 
know what the future holds. Using markup languages “future-proofs” content so 
that when new presentation formats, such as the Web came around, they could 
easily repurpose it for their changing needs. 

III.III.III.III.    The Content LifecycleThe Content LifecycleThe Content LifecycleThe Content Lifecycle    
Content does not simply appear through automatic means. Thought and effort is 
often exercised in generating it, be it through word processors, enterprise 
applications, or Web sites. Each individual piece of content goes through a 
lifecycle of events. It must be created, edited, formatted, approved, released, 
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delivered, protected, and finally removed when it has outlived its lifespan. This 
process of events involves many people, at various levels within an organization, 
with various roles and skills. Without established processes for handling these 
events, the management of content appears complex, subject to delays and 
errors. Since content is the representation of an organizations’ knowledge and 
experience, poor content management strategies prevent organizations from 
exploiting their intellectual assets. 

In order to understand how to better content processes, enterprises first need to 
understand the various stages and components of the content “lifecycle” as 
illustrated below in Figure III-1: 

Figure Figure Figure Figure IIIIIIIIIIII----1111: The Content Lifecycle: The Content Lifecycle: The Content Lifecycle: The Content Lifecycle    
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Not all companies experience the full content lifecycle. Enterprises who are 
dealing solely with internal content, such as product catalogs, office documents, 
or internal documentation, experience the first three or four stages of the 
content lifecycle, while those firms who are in the business of producing and 
selling content for external consumption will need to deal with the full scope of 
the content lifecycle. In any case, no organization can deal with content as a 
static island of information.  

3.1.3.1.3.1.3.1.    Content CreationContent CreationContent CreationContent Creation    

The necessary first step of the content lifecycle is the creation of content. 
Content can be originated in one of two mechanisms: directly authored by the 
original content creator, or converted from a legacy format. Most companies 
focus all of their attention on the content process in just this first phase of the 
lifecycle. Surely, the rest of the lifecycle could not proceed without a base of 
content to start with, but neither can a company even attempt to gain recurring 
benefit from information without producing content in a manner that is 
consistent with the rest of the lifecycle.  

What does this focus imply about the requirements for content creation 
processes? In particular, smart content creation processes must fulfill the 
following requirements: 

! Content Authoring Systems 
o Creation of content in modular components 
o Support line-of-business document creators for content creation 

systems 
o Separate content from presentation in editing environment 
o Use intelligent forms and input screens to insure input data 

matches pre-defined schema 
o Allow for semi-structured data input so that parts of document 

do not have to be rigidly defined ahead of time. 
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! Content Conversion Systems 
o Support technical editors in content conversion systems 
o Template-based conversion that is capable of learning from 

human input 
o Efficient and fail-proof exception handling 
o Support batch document conversion as well as single 

document, on-demand conversion. 

Companies looking to implement smart content creation processes quickly 
realize one stark truth of getting recurring value out of content: it must be 
encoded with metadata. However, how can companies encode content with 
metadata when they don’t know ahead of time what metadata that content will 
be require? Furthermore, while it might be somewhat easier to get content 
authors to add metadata to content as they are creating it, it is very difficult to 
automate the process of adding metadata to legacy content. It is these 
challenges that make content creation a difficult task. Enterprises that 
successfully implement future-proof, high value content creation processes will 
be those that can successfully balance the costs of creating rich metadata-
enhanced content with the ability to keep content agile enough for reuse and 
repurposing. We will visit the idea of creating content “services” in section VII of 
this report as one possible way out of this Catch-22 of content creation. 

3.2.3.2.3.2.3.2.    The Content RepositThe Content RepositThe Content RepositThe Content Repositoryoryoryory    

After content is created, it must be stored in some repository so that it can be 
published, managed, and repurposed. While content management systems 
typically provide a central repository for the storage, management and control of 
electronic content, many enterprises are investigating separate content 
repository products that meet different usage requirements. In general, content 
repositories must meet the following requirements in order to satisfy the goals of 
the content lifecycle: 

! Storage of full documents as well as content components with metadata 
intact. 

! Ability to query at document and sub-document level. 

! Support of multi-author, collaborative editing environments. 

! Support of a large number of simultaneous “readers”. 

! Ability to assemble a “virtual document” from a collection of separate 
document components. 

! Support for documents of arbitrary length and complexity, potentially 
megabytes in size. 

! Support for many repeating, deeply nested elements. 

! Intelligent search capability, including full-text, synonym, semantic, and 
other “deep” text-based searching. 

In general, file systems are not adequate to meet the needs of content storage, 
and relational databases also fall short in many ways. Traditionally, content has 
been very difficult to store in relational databases, since the content can have 
arbitrary structure and size that is meant for human consumption rather than 
machine processing. In addition, using simple file systems for the storage of XML 
documents, and full-text search engines for XML document query and retrieval, 
has proved inadequate to meet the demands of highly scalable, robust 
transaction-oriented systems. XML document structures are highly variable, 
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presenting challenges to both RDBMS and file system storage architectures. As 
such, relational databases and traditional file systems have had considerable 
difficulty dealing with textual content in a way that’s searchable, flexible, and 
efficient.  

One of the challenges for any sort of unstructured or semi-structured content is 
its ability to be searched effectively. The challenge of appropriate querying really 
doesn’t exist for structured content, since the application developer and the DBA 
set up the structure of the database with query requirements in mind. However, 
querying of unstructured documents is still quite primitive when compared to the 
structured queries in the RDBMS world: the full-text search engines that are 
available today are the horse-and-buggy query equivalents of the Formula One 
racecars that RDBMS solutions provide. Experience with the Web has proven 
that as unstructured content proliferates, locating individual resources becomes 
increasingly more complex. Clearly, advanced content repositories must take 
advantage of the unique requirements of metadata-enhanced content. 

3.3.3.3.3.3.3.3.    Content ManagementContent ManagementContent ManagementContent Management    

With a store of intelligently structured content that can be intelligently queried, 
an organization can finally look to get some value from its information. The next 
phase of the lifecycle of content is the management phase in which 
organizations can work with the content that has been created and stored. 
Applications that provide content management capabilities are used to manage 
the content creation and revision process, assemble content for publishing or 
delivery through multiple channels, and control access to content. Content 
management systems insure that content that is stored in the repository can be 
separated from the final presentation format throughout its life cycle. 

The content management step of the content lifecycle involves many different 
functional requirements. Among these requirements are: 

! Multi-author content editing 
o Creation of content templates for different output requirements 

and content types 
o Versioning 
o Check-in and check-out document source control. 

! Content workflow 
o Managing the content creation, management, approval and 

delivery life cycles 
o Library and archival services 
o Document profiling and history 
o Content workflow process definition and automation. 

! Content personalization 
o Delivery of dynamic and personalized content 
o Granular user security and rights management. 

At the center of any content-management system is a database that manages 
metadata about each piece of content stored in the content repository. 
Frequently, the content repository and content metadata database are stored in 
the same place, although this is not necessary. The metadata tracked by the 
content management system identifies each item in the content repository, 
tracks its current status, provides information on how to query the information 
when needed, and manages the links between items within the repository.  

Most organizations implementing the content management phase of the lifecycle 
will need to consider how the content will integrate with other enterprise 
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applications such as line-of-business systems, ERP and CRM systems, and other 
e-business applications. Clearly the management of content that has been 
created and stored involves many different people, roles, and systems in the 
organization, and as such is typically considered to be the most complex part of 
the whole content lifecycle. However, content management is also just a piece of 
the overall equation. 

3.4.3.4.3.4.3.4.    Content Publishing and DistributionContent Publishing and DistributionContent Publishing and DistributionContent Publishing and Distribution    

Creating, storing, and managing content allows an organization to get a better 
grasp on the information contained in the enterprise, but there are additional 
steps that are needed to help derive financial benefit from this content. For 
content that is shared with others inside or outside the enterprise, managed 
content needs to be published in human-readable formats and distributed to 
authorized readers.  

However, publishing content is not as simple as outputting content stored in the 
repository to Web or print versions. In order to get the maximal value of content, 
organizations are seeking to publish the same content across multiple end 
formats. Called cross-media or multi-channel publishing, this desire has been a 
preoccupation for both publishers and system providers for several years. The 
overall vision is very compelling – content producers can take content that has 
been authored and edited once and then distribute this content to multiple end 
points such as the Web, print, PDF, cell phone, PDA formats, and any other 
format imaginable. The mantra for this vision is “author once, distribute many 
times.”  

What has become clear, however, is that implementing this multi-channel vision 
is far more challenging than it may initially seem. Primarily, setting up system for 
multi-channel publishing is a complex and costly task. Each distribution channel 
has its own needs and requirements; you do not read content on a Web site as 
you do in print or on a handheld device. The interactivity, navigation, and 
presentation features of each of these formats differ dramatically. Multi-channel 
publishing solutions must be able to support a wide range of input content 
formats and output presentation formats, guarantee readability and navigability 
of documents produced in these formats, comply with regulatory and formatting 
requirements, maintain content protection and personalization features, and 
make sure not to involve any additional human resources in the process. 

The requirements of sophisticated, multi-channel publishing solutions include: 

! Assembly of content from multiple sources into aggregated format for 
human consumption. 

! Transformation to different formats. 

! Handle unique layout, navigation, and interactivity requirements of 
multiple formats. 

! Support wide range of CMS and repository systems. 

! Support content syndication and protection schemes. 

! Handle print formats as well as electronic formats. 

Part of the challenge of implementing multi-channel content publishing 
processes is being able to successfully bridge the gap between electronic and 
print publishing domains. Paper-based print publishing processes are involved 
endeavors when the end results end up in newspaper, magazine, pamphlet, 
brochure, and print catalog systems. Paper-based publishing workflows include 
complicated sets of creative, pre-press, press, and post-press steps such as 
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trapping, imposition, color correction, ripping, plate-making, printing, cutting, 
folding, and binding. Bulk electronic publishing can be just as process-intensive, 
with complicated interactions among Web pages, multimedia formats, client-side 
scripts, server-side scripts, animation, navigation, and interaction to deal with. 
Clearly, multi-channel publishing requires robust functionality in order to deal 
with both the print and electronic publishing domains. 

3.5.3.5.3.5.3.5.    Content SyndicationContent SyndicationContent SyndicationContent Syndication    

After content has been published to one or more end destination formats, 
companies can seek to gain additional revenue or marketing exposure by re-
distributing the content to additional endpoints and/or formats. Since developing 
original content is expensive, content owners constantly seek to offset their 
content production costs by distributing their content as widely as possible. 
Content Syndication is a term used to describe the process of distributing 
content to multiple endpoints that are subscribed to the content feed, either for 
free or by a paid arrangement. Content syndication is not a new creation of 
electronic media. Newspapers have for decades purchased and published 
content such as crossword puzzles, comic strips, and columns from outside 
sources. The broadcast media industries also syndicate content such as game 
shows, sitcom re-runs, and special features. In some cases, content syndication 
is a company’s primary business, while in others it supports some other business 
activity.  

In general, the basic economic laws of supply and demand drive the economic 
motivation for syndication: when demand for specialized content outpaces the 
supply of that content, syndication becomes a lucrative opportunity. Electronic 
media further reinforce the value proposition for content syndication since the 
cost of adding additional subscriber endpoints is significantly lower than that for 
traditional media formats. With the explosion of Internet-based content, the 
growing demand for content has created new opportunities around the 
syndication model. Another major motivator for syndicating content is the high 
cost of creating original content. Companies that are in the business of 
producing and selling content are constantly motivated to find additional 
channels to view their product.  

However, receiving large volumes of files and file formats on an ad hoc basis can 
present significant challenges. Companies looking to manage a large volume of 
syndicated product content will find it is necessary to automate the import 
process, validate syndicated content, and trigger the appropriate workflow to 
enable the approval and distribution of new content. Companies looking to 
implement the syndication phase of the content lifecycle require: 

! Tools for identifying and aggregating content to be syndicated. 

! End-point subscription management and authentication. 

! Syndication scheduling and approval workflow. 

! Scalable content distribution technology. 

! Flexible content packaging for endpoints of different syndication 
formats. 

! Distributed management of syndicated content. 

! Ability to deprecate syndicated content. 

! Tools for measuring syndication effectiveness. 

! Mapping content to market specific taxonomies. 

Companies that are in 
the business of 
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Companies face many challenges in implementing content syndication solutions 
that are well integrated with the rest of the content lifecycle. Most subscriber 
sites use an unsophisticated mix of HTML authoring tools, home grown content 
management, and data feeds received via one-way protocols such as FTP. 
Creating a two-way syndication exchange with these subscribers will prove to be 
difficult. In addition to this challenge, the dot-com implosion has forced 
information sites looking to aggregate syndicated content to pay much less for 
source content than they did in the past. High-traffic sites are using their muscle 
to attempt to change pay-for-content business models, sometimes even requiring 
a content provider to pay the site for placement of its content. Finally, techniques 
for measuring the effectiveness of content are just beginning to emerge. While 
online ad management companies like NetGravityNetGravityNetGravityNetGravity are capable of tracking 
syndicated advertisements, they are not yet capable of tying content to response.  

Increasingly, the primary value provided by the content owners and aggregators 
won’t be the content itself, but the context into which it is placed. Content 
aggregators can apply context in a variety of ways including personalized content 
delivery, value-add of additional related content, and tools that facilitate content 
integration with enterprise applications. The multi-channel content publishing 
step described above not only includes print and electronic media, but also 
publishing to portals, enterprise applications, and other integrated systems. In 
essence, content syndication provides a large set of targeted publishing 
endpoints, allowing content providers to use syndication as a way of reaching 
existing and new customers in the context of their particular content needs. 

3.6.3.6.3.6.3.6.    Content ProtectionContent ProtectionContent ProtectionContent Protection    

Once content is distributed widely in a syndicated fashion, it becomes difficult to 
protect that content from unauthorized re-distribution, modification, or use. Sites 
that produce syndicated content might find their content appearing in places and 
in forms that the copyright holder never intended. This situation poses serious 
challenges for regulated content, such as financial report data, where 
documents must appear intact and in a particular presentation format in order to 
comply with government or industry regulations. Companies must therefore have 
a way to protect published content. 

As discussed in section 2.3.6, one comprehensive approach to content 
protection is the use of digital rights management technologies. Prior to the 
evolution of electronic media, traditional rights management consisted of 
copyright notices, print-only versions of materials, and watermarks. However, the 
ease of duplication of electronic forms of content circumvents these measures. 
DRM extends these primitive protection mechanisms by focusing on security and 
encryption as a means for locking content and limiting its distribution and use. 
Further enhancements to rights management systems include the use of 
tracking information to describe, identify, monitor and track the usage of content 
in all its forms.  

In order to implement successful content protection, enterprises must seek to 
fulfill the following key requirements: 

! Content identification and capture 
o Allow rights to be assigned to new content, such as specifying 

the rights owners and allowable usage permissions. 
o Assert rights when content is first created by various content 

creators 
o Allow for content to be processed through a series of workflow 

steps for review and/or approval of rights. 

! Content asset management 
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o Manage a protected content repository 
o Manage distribution of content and usage licenses 
o Revoke content usage licenses 
o Manage the content description and rights metadata  
o Manage payments or other subscription schemes. 

! Content asset usage:  
o Manage the usage of content once it has been traded 
o Report and track distributed content 
o Facilitate additional content distribution and sales. 

The most pressing concern today for companies looking to implement content 
protection schemes is the lack of trusted client applications and devices. There 
is a bit of a chicken-and-egg problem with content protection in that without 
sufficient client applications to read protected content, there is little motivation 
to produce that content; and without sufficient protected content of value, there 
is little impetus to produce trusted client applications. In addition, it is hard to 
guarantee that such applications will behave as expected. Fear about client 
applications that do not behave as expected place additional constraints on 
content producers. In addition, content protection schemes are often proprietary 
and closed, resulting in tremendous burden on the content reader, who must 
download and install software in order to gain access to the content. This hurdle 
often discourages the content reader from accessing the content at all.  

Other challenges for rights management include consistent specification and 
interpretation of usage rights and their terms and conditions, effective rights 
management and protection of digital content across the entire value chain, and 
interoperability issues across multiple platforms, formats, and content 
consumption applications. In addition, software vendors producing content 
protection schemes are themselves wrangling with each other over intellectual 
property issues. Few, if any, content protection-focused companies have been 
able to successfully execute a business model that involves selling software, and 
have turned to the pursuit of patent claims as a business model. Finally, as 
content protection schemes touch an increasingly larger set of content we 
access on a daily basis, voices of dissent are beginning to emerge. Some 
intellectual property lawyers and consumer advocacy groups have begun to 
wonder aloud whether companies’ desire to protect valuable content places too 
much control into the hands of the producers, rather than consumers. In any 
case, the increased interest in content protection will surely mean solutions that 
are optimal for content producers and consumers alike.  

IV.IV.IV.IV.    XMLXMLXMLXML----Enabling the Content LifecycleEnabling the Content LifecycleEnabling the Content LifecycleEnabling the Content Lifecycle    
Given the complexity of the steps in the content lifecycle and the challenges 
represented in effective content management, there is no wonder that no single 
solution has emerged to tackle the entire lifecycle. However, companies are 
realizing significant improvements and optimization of their processes by 
adopting XML as a core foundation for content creation, management, storage, 
distribution, syndication, and protection. 

What can XML offer that other various content formats have been unable to 
deliver? How will XML make our lives better, make our systems more efficient, 
lower our costs, and increase our revenues? How will XML make the task of 
representing, storing, and exchanging content an easier process than using 
proprietary systems, word processors, SGML, or HTML? 

Companies are 
realizing significant 
improvements and 
optimization of their 
processes by 
adopting XML as a 
core foundation for 
the content lifecycle 
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Fundamentally, XML has taken SGML and made it less complicated, While XML 
borrows much of its functionality from SGML, it provides a number of distinct 
advantages. First, from a pragmatic perspective, while SGML may still be suitable 
for content and data representation, the tide of public opinion is definitely 
shifting in XML’s favor. As such, it makes sense to at least consider XML in place 
of existing or proposed SGML implementations. However, as SGML development 
progressed, it became increasingly more overweight and complicated. Both the 
creation and parsing of SGML documents were difficult and complex, and the 
various ”optional” features of SGML started to bog down its ability to become 
widely adopted. By necessity, the SGML specification was pulled and influenced 
by many conflicting industry groups, each of which wanted to make sure the 
language was able to meet their needs. As a result, the creation of a simple, 
generic parser for the language was a difficult proposition, at best.  

XML was created because a direct implementation of SGML on the Internet was 
difficult. SGML simply did too much. One of SGML’s benefits was that it provided 
significant flexibility for a diverse community of users by providing a wide array of 
choices, which resulted in a wide range of syntactical variations for documents. 
This variety produced a specification that was very difficult for developers to 
implement. XML 1.0 simplified the specification by eliminating excess flexibility. 
This simplification resulted in a specification that was both powerful and easy to 
implement. The goal was to aim at meeting the majority of users’ needs, without 
aiming to meet all the users’ needs. XML permits well-formed documents to be 
parsed without the need for a Document Type Definition (DTD), while many SGML 
implementations require some DTD for processing. XML is much simpler and a 
more permissive in its syntax than SGML. The XML specification is very small, 
and includes a bare bones set of features, rather than a bunch of optional 
features that can make implementation cost difficult to judge. 

So, what about using HTML as a content representation format? HTML was 
created to meet a very different need than XML. HTML was designed as a 
language to present hyperlinked, formatted information in a Web browser. It has 
minimal capability to represent metadata, provide validation, support 
extensibility by users, or support even the basic needs of e-Business. 
Fundamentally, the difference is that HTML is intended for consumption by 
humans, whereas XML is meant for both machine and human consumption. 
However, it is clear that XML will not now, nor perhaps ever, completely replace 
HTML. HTML is simply meant for a different purpose than XML. While XML can be 
used to represent information meant for Web browsers, such as with the XHTML 
specification, the format is meant to represent metadata in general, not just 
metadata meant for browser display.  

Due to XML’s popularity, ease of use, and the increasing proliferation of XML 
tools, the number of individuals and organizations skilled in XML use is 
increasing exponentially. It is becoming considerably easier to find skilled 
employees and contractors that are familiar with XML. Perhaps one of the best 
arguments for the adoption of XML is its increasing support among software 
tools vendors. Sometimes the best technologies are the ones that are the most 
supported by vendors, regardless of their technological advantages. 

4.1.4.1.4.1.4.1.    Is XML Necessary for Improving the Content Lifecycle?Is XML Necessary for Improving the Content Lifecycle?Is XML Necessary for Improving the Content Lifecycle?Is XML Necessary for Improving the Content Lifecycle?    

Before engaging in the exercise of exploring how XML impacts each of the 
phases of the content lifecycle, it is worthwhile to investigate whether or not a 
move to XML-based systems is necessary. For simple environments where 
content is authored and distributed in a very small user community, or where 
consumers and producers use the same systems, authoring tools such as 
Microsoft Word and FrameMaker can provide sufficient capability for creating 
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rich content that can be published in limited media outputs. However, there’s no 
inherent contextual structure to content in Word or FileMaker files, and content 
is meant to be formatted for output, rather than exchanged between systems. 
Those companies that only need content output, or output to formats such as 
RTF and HTML, perhaps can avoid XML or at least postpone the move. Similarly, 
for those companies that have significant investments in proprietary content 
lifecycle systems or even systems based in SGML, the move to XML might not 
seem as pressing. As detailed in section III above, most of the complexity in 
setting up a content lifecycle process aimed at optimizing content reuse and 
hence content value is in the creation of chunked content encoded with 
metadata and systems that make use of those chunks. If effort has already been 
put into componentization and metadata using non-XML systems, then the 
movement to XML won’t add much to the overall system… at least from a 
content representation perspective. However, experience and research has 
shown that companies of all sizes can realize moderate to significant value from 
XML-enabling their content lifecycle, because it not only enables companies to 
componentize their content with metadata, but also reduces their cost of 
creating and managing that content.  

What makes XML unique is that it can represent unstructured, semi-structured, 
and structured data with equal ease. Since XML represents both the information 
and the metadata about that information, it does not specify any particular 
manner for how the data should be processed, handled, or presented. This 
flexibility is in contrast to other formats such as text files and databases that 
explicitly require the accessing of documents in a specific manner. The capability 
of XML to separate its process and data content provides it with the capability to 
future-proof encoded content. The term “future-proof” in this instance means 
that no future unexpected changes in interface or presentation affects the way in 
which the data is represented. This future-proofing allows users to build systems 
where they don’t need to (or can’t) anticipate the way that the encoded content 
will be used, which allows for changes at the presentation, process, or data 
layers independently of the other layers. When companies have their content 
structured in a way that is meaningful to them, using an industry standard like 
XML is just part of the data representation process, not the end goal. 

While XML provides the mechanism to separate data from processing content, in 
experience, it is up to the human coder to make sure that this separation 
actually occurs. It is quite trivial to add elements to an XML document that place 
processing requirements and restrictions on the document, thus preventing 
cross-platform processing capability. In fact, the potential for creation of 
“proprietary” XML document formats has many in the open source community 
concerned. For many programmers, it is often unnatural to abstract the data 
completely from its processing requirements. While properly developed XML 
should in theory be platform-neutral, experience has shown that vendors who 
wish to maintain and protect their platform’s market will go to extents to encode 
elements that are capable of being processed only by their own application 
suites. The only counter-balance to this natural force is the development of open, 
cross-industry, widely adopted standards that serve to block the inclusion of 
application or platform-specific encoding. 

4.2.4.2.4.2.4.2.    Content Creation: XMLContent Creation: XMLContent Creation: XMLContent Creation: XML----based Authoring and Conversionbased Authoring and Conversionbased Authoring and Conversionbased Authoring and Conversion    

The necessary first step towards building an XML-enabled content lifecycle is the 
creation of componentized, metadata-enhanced content in XML. Much of a 
company’s high-value content is created by those that touch critical line-of-
business processes, such as dealing with customers, suppliers, or operational or 
end users. These workers are responsible for creating the most important 
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documents that are used in their businesses, but they are not technical 
document creators. These document creators are the secretaries, business 
managers, business analysts, and other office workers in the enterprise. While 
they may be skilled at their jobs, they are not programmers. So, the challenge is 
leveraging the army of non-technical content creators for creating XML 
documents. 

Typically, content authoring is decentralized and inefficient, with authors unable 
to collaborate effectively for document creation. Content is often re-created, 
resulting in redundancy, lowered productivity and inefficiency. XML is required to 
componentize text into chunks that can be validated, assembled, stored, and 
searched in a standardized manner. There is a fundamental imbalance here 
between cost and reward: most content authors get no benefit from converting 
to structured authoring. Content creators “feed the funnel” for content use in the 
organization, so the fruit of their efforts to encode content with metadata are 
realized by later stages of the content lifecycle. However, it does cost them both 
time and effort to encode XML data, so content creation tools must be able to 
lower the cost and time barriers for document creation without sacrificing XML 
encoding capabilities. 

There are two major ways in which users can add XML metadata to content: 

! Authoring of content directly in XML 

! Conversion of legacy content to XML representation 

The below sections describe these approaches. 

4.2.1. Content Authoring  

One of the biggest challenges in getting value out of XML documents is the 
difficulty in enabling document creators to author XML-based documents. By 
“author” we mean the process of creating XML documents from scratch, or more 
accurately, creating XML while they are busy creating their line-of-business 
document. There are two basic approaches to XML-enabled content creation: 
standalone and embedded XML authoring. 

As implied by the name, standalone XML authoring tools provide a rich, 
interactive environment for the creation of XML-enabled documents. Standalone 
systems allow users to get the full range of XML encoding features, but present 
an interface intended for the line-of-business user. Content authoring solutions 
from ArborTextArborTextArborTextArborText and Corel (formerly SoftQuad)Corel (formerly SoftQuad)Corel (formerly SoftQuad)Corel (formerly SoftQuad) allow XML content managers to 
define XML templates and data entry screens that shelter the business user from 
the complexity of creating XML documents, while simultaneously leveraging the 
power of XML schema and DTDs to ensure data validity.  

The key to successful standalone XML authoring tool selection is task 
appropriateness. Getting content in well-formed XML may make content 
managers’ tasks easier, but they aren’t going to receive what they want unless 
the content authoring systems make contributors’ tasks easier as well. 
Standalone tools are appropriate for many high-volume content publishing 
environments where content control is centralized and/or process-driven. 
Standalone editors are not as optimal in ad hoc content creation environments, 
but can easily be used in that manner as long as the content creators are well-
versed in the content editing environment. 

Another approach to authoring XML documents is to embed the XML document 
creation activity within non-XML editing environments. Many line-of-business 
document creators are familiar with word processing and WYSIWYG authoring 
environments such as Microsoft Word, WordPerfect, Quark, FrameMaker, and 

Most content authors 
get no benefit from 
converting to 
structured authoring . 
Encoding content 
with metadata is the 
investment, not the 
return. 
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even PDF-creation utilities. Many of these employees aren’t tasked with the 
primary job of writing content, and the last thing they want to do is spend time 
learning a new authoring tool. While they prefer to use common word processing 
tools to meet their needs, they lose many of the features and capabilities that 
XML can offer organizations. Namely, XML offers an organization the ability to 
reuse content, enforce document validity, provides a means for content 
management, and enables document searching. Clearly, plain old word 
processing documents provide unstructured text that cannot take advantage of 
any of these capabilities. 

Thus, the challenge lies in enabling users to create documents that take 
advantage of XML without requiring them to use a new, unfamiliar tool set. New 
licensing and training of authoring tools can be costly. This challenge can be 
reasonably solved by providing the power of XML creation within their existing 
tool suite, in a manner that is transparent to the user. Along this vein, a number 
of companies are approaching this problem by providing XML plug-ins to popular 
word processing applications, such as Microsoft Word. These plug-ins would 
allow central document administrators and editors to “push” to end users a set 
of valid document templates that users can use in their normal manner, but end 
up creating valid XML documents along with the normal word processing 
document. This technique is particularly appropriate for such structured 
documents as contracts, applications, legal filings, financial documents, and 
other structured document formats that would benefit from an XML component. 

In particular, HyperVision HyperVision HyperVision HyperVision offers a robust, full-featured editing environment for 
XML within the Microsoft Word environment complete with interactive forms, 
templates, and facilitated DTD and XML Schema deployment to end users. 
Infrastructures for Information (i4i) Infrastructures for Information (i4i) Infrastructures for Information (i4i) Infrastructures for Information (i4i) also offers a Word-based editing environment 
that exposes much of the XML formatting and control to the end user. MicrosoftMicrosoftMicrosoftMicrosoft 
is also planning significant XML editing features in its latest release of Office, 
code named Office 11, and is releasing XML content creation features in their 
planned XDocs offering. Adobe Adobe Adobe Adobe has also added significant XML creation features 
throughout their product line, and CambridgeDocs CambridgeDocs CambridgeDocs CambridgeDocs also is offering in Q2 2003 a 
template-driven “Save as XML” feature that plugs into Microsoft Word.  

4.2.2. Content Conversion 

In many instances, it is not possible to create documents from scratch in XML. 
Most enterprise content is of a legacy nature, existing in a format other than 
XML. Thus, rather than content creation from an authoring perspective, users 
must create XML-based content through the use of conversion tools. Content 
conversion systems allow users to create content in the formats they prefer and 
then convert them to XML. Content that already exists in SGML can be easily 
converted to XML, but other formats such as Word, PDF, and even HTML don’t 
have sufficient metadata encoding to make the transformation automatic. 

However, automating the conversion of existing content to XML is far from trivial. 
In particular, the primary challenge is putting the right metadata on the content. 
Unless the converted content is extremely regular in nature, automated 
conversion always requires some element of human intervention. But for those 
with very large repositories of unstructured or semi-structured content, content 
conversion is the primary way to go to be able to get some modicum of the 
benefits of the content lifecycle we described above. Thus, the effort in 
conversion is usually put not in the actual mechanism of transforming one text 
format to another, but rather in the tagging of various pieces of a document 
source with metadata in a templated, automated manner. 

CambridgeDocsCambridgeDocsCambridgeDocsCambridgeDocs offers a conversion “bus” approach that accepts a variety of 
input formats through adapters, and uses an intermediate XML format combined 

The primary 
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with XSL-based templates for content conversion. OmniMarkOmniMarkOmniMarkOmniMark offers a 
sophisticated rules-based language based on a high-performance streaming 
model that allows users to convert data into XML and SGML formats, using free-
text pattern matching and context management as its primary conversion 
methodology.  

DataWatch’s DataWatch’s DataWatch’s DataWatch’s VorteXML is capable of converting arbitrary text-based documents 
into XML through the use of a visual designer tool that allows unsophisticated 
content managers to indicate which sections of content are to be translated to 
particular XML document components, and a server component that allows for 
batch processing of large quantities of documents. The Exegenix Exegenix Exegenix Exegenix Conversion 
System uses a more semantically controlled process that interprets a 
document’s logical structure based on the appearance and position of its 
components in the same way a human reader does, without requiring 
programming expertise to develop and maintain configuration scripts. 

Finally, content conversion service companies like Data Conversion LaboratoryData Conversion LaboratoryData Conversion LaboratoryData Conversion Laboratory 
and Pacific Data Conversion Pacific Data Conversion Pacific Data Conversion Pacific Data Conversion have automated their conversion process based on 
line-of-business knowledge and pattern recognition, relying on people do 
exception handling. These service firms acknowledge that the process can’t be 
100% automated, and sometimes use XML simply as an intermediate format 
that must be post-processed by humans. Service firms typically charge by the 
page or volume for document conversion to XML. 

4.2.3. Key Content Creation Standards 

Three key content creation standards are as follows: 

WebDAVWebDAVWebDAVWebDAV    

Web Distributed Authoring and Versioning (WebDAV) is a content management 
specification that allows users to manage document editing and creation using 
XML over HTTP. Major features of the protocol include locking (concurrency 
control) for long-duration exclusive and shared write locks that are independent 
of individual network connections, the addition of XML properties for storage for 
arbitrary metadata such as a list of authors on Web resources, copy and move 
operations, and collections of documents similar to file system directories. In 
addition, the DAV Searching and Locating (DASL) protocol provides searches 
based on property values to locate Web resources.  

DocBookDocBookDocBookDocBook 

Another key specification critical to content creation is the DocBook standard. 
DocBook is an XML and SGML vocabulary particularly well suited to technical 
books and papers. DocBook provides an organization the ability to concentrate 
on the writing of documentation, allowing it to worry about the processing and 
presentation of the documentation at a later time. There are three DocBook 
types, which are all supplied as Document Type Definitions (DTDs): “book,” 
“article,” and “simplified.” Book and article work as XML or SGML and are 
specified within the DTD declaration. They are as they appear, designed to be 
either read as an article or a book in a collection of sets. The simplified DocBook 
is a subset for meant for single documents such as short writings, white papers, 
and other writings when there’s no need for books or sets, but just articles. 

XSL and XSLTXSL and XSLTXSL and XSLTXSL and XSLT    

XML Stylesheets Language (XSL) and the related XSL Transformations (XSLT) 
specifications are key to making content conversion a reality. Designers use an 
XSL stylesheet to express how structured content should be presented, such as 
the style, layout, pagination, and other formats for display on a particular device 
of end format. XSLT is an extension of XSL that provides a language for 
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transforming one XML document structure to any other arbitrary XML document 
structure. 

4.3.4.3.4.3.4.3.    Content Repository: NContent Repository: NContent Repository: NContent Repository: Native XML Storage and Searchative XML Storage and Searchative XML Storage and Searchative XML Storage and Search    

XML-based content must be stored in an XML-capable repository in order to 
retain the metadata and componentization features that were created with such 
effort in the content creation phase. To store XML-based content in a simple 
relational database or file system would lose much of the value of the effort put 
into content creation by the authors or conversion applications.  

XML content must be stored in a manner that it is searchable and retrievable in 
XML format. This seemingly simple requirement has profound impact for existing 
data storage technologies. Developers are taking advantage of XML’s flexibility 
and extensibility in order to share, redistribute, and recombine content easily. 
However, these activities present challenges to current storage architectures. As 
a result, a number of new approaches have emerged for persisting XML 
documents for later retrieval. Some of these new approaches actually repurpose 
existing relational, object-oriented, or hierarchical data management systems, 
while others are entirely new technologies created for the sole purpose of storing 
XML and similar text-based, metadata-enhanced, hierarchical data formats.  
Many users are looking to leverage their existing investments in RDBMS systems 
and associated human resources to store XML content. In many ways, XML is 
just another representation of data, so why should it not belong in a relational 
database? Users thus must be able to insert XML documents into a relational 
data source, and then query and retrieve results in an XML format. Since 
relational data is not structured in the same manner as hierarchical XML data, 
any approach to storing XML in a typical RDBMS system will require modification 
of the system to handle this new format. There are two primary methods for 
working with XML in RDBMS systems: inbound and outbound translation and 
mapping of XML documents to relational data structures; or the storage of 
complete XML documents or fragments using pseudo-text structures such as 
binary large objects (BLOBs) and character large objects (CLOBs).These XML 
Extensions to RDBMS systems represent an excellent means for unlocking 
relational data in an XML environment without having to migrate the data to 
XML-only systems, which would result in data migration issues as well as 
possible re-coding of applications to communicate with the new data source.  

However, companies are realizing that rather than simply mapping existing 
relational or structured data formats to XML, they can realize significant 
performance and functionality improvements by taking advantage of XML’s 
extensible nature. Emerging from roots in SGML, HTML, text, object-oriented, and 
hierarchical storage, a new category of XML storage solution appeared: the 
“Native” XML Data Store (NXD). Rather than being forced to map XML 
documents to an alternate data representation format or insert an entire XML 
document into a single field, the NXD can accept XML documents for storage and 
retrieval without requiring the user to know the data structure in advance or 
make any modifications, mapping, or transformations.  

An NXD’s most valuable attribute is its ability to store arbitrary and highly variant 
XML documents. NXDs also make comprehensive use of format-specific XML 
standards and specifications such as XPath, XQuery, XLink, XML Schema, and 
XSLT. Using these capabilities, NXDs allow developers to retrieve entire 
documents, sub-document trees, and update part or all of these documents 
locally within the database. During insertion, these data stores can validate 
documents using either DTDs or XML Schemas. However, schemas are not 
required, since the data store understands the extensible nature of XML 
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documents. As a result, schema-independent insertion of XML documents allows 
the database to adapt to the XML documents as users insert or modify them.  

There are a few XML data store vendors that choose to focus on the content 
lifecycle. In particular, IpedoIpedoIpedoIpedo and Software AGSoftware AGSoftware AGSoftware AG are targeting content management 
as their primary focus, while IXIASoft IXIASoft IXIASoft IXIASoft is targeting content search and retrieval, 
XylemeXylemeXylemeXyleme is focusing on complex content search, aggregation, and warehousing of 
content, and AGiLiENCEAGiLiENCEAGiLiENCEAGiLiENCE focuses on desktop-based content, such as Office 
documents, presentations, email, and other content that is often not shared with 
the rest of the enterprise. Enterprises looking to implement sophisticated 
content repository solutions will find additional value-added services from these 
vendors as they continue to focus on the content lifecycle. In addition, native 
XML data store offerings from Neocore Neocore Neocore Neocore and XXXX----HiveHiveHiveHive offer credible options for 
users looking for content repository functions as well as transactional features 
present in RDBMS systems. Those looking for an XML-enabled RDBMS solution 
with Native XML indexing will find the most success with SybaseSybaseSybaseSybase’s latest release 
of their Adaptive Server Enterprise (ASE) product. The full range of XML-enabled 
RDBMS systems and Native XML data stores is fully covered in ZapThink’s XML 
Data Stores Multi-Client Study (ZTR-ST102) and XML Data Storage Technologies 
and Trends (ZTR-ST101) Report. 

4.3.1. Key XML Content Repository Standards 

Two key XML content repository standards are as follows: 

XPathXPathXPathXPath    

Supported by the majority of NXD vendors and some XML-enabled RDBMS 
vendors, XPath (XML Path Language) provides XML document query by 
specifying a notation for navigating through the hierarchical structure of an XML 
document. It operates on the abstract, logical structure of an XML document as a 
tree of nodes. XPath has also been extended to allow queries across collections 
of documents.  

XPath works by addressing the parts of an XML document by utilizing a 
hierarchical syntax that resembles file system or URL nomenclature. XPath 
operates on the abstract, logical structure of an XML document, rather than its 
surface syntax. The format returns nodes that exist in the data model of a 
document and includes text nodes, element nodes, attribute nodes, root nodes, 
namespace nodes, processing instruction nodes, and comment nodes. The 
specification then adds functions that interact with selected data, provide 
information about document nodes, and manipulate strings, numbers, and 
Boolean values. These functions can be extended by developers. 

One of XPath’s main disadvantages is that it wasn’t really designed to be a 
generalized database query language. Some of the more glaring XPath 
limitations include a lack of grouping, sorting, cross document joins, and support 
for data types. Many of these issues can be resolved by utilizing XSLT to fill the 
gaps, but a more generalized, data-oriented language should be developed. Also, 
due to the fact that XPath is intended to be used within XML attributes and in 
URIs, it uses a non-XML format that presents an additional skill for developers to 
learn. 

XQueryXQueryXQueryXQuery    

XQuery (XML Query Language) is a query language that uses XML structure to 
express intelligent queries across XML data sources. Developed by the W3C as a 
conglomeration of a number of XML query formats, XQuery provides expressions 
that fall into several types: path expressions, element constructors, FLWR (For, 
Let, Where, Return) expressions, expressions involving operators and functions, 
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conditional expressions, quantified expressions, and expressions that test or 
modify datatypes. The syntaxes for these expressions can vary widely, indicative 
of the process by which XQuery was developed. XQuery has a sophisticated type 
system that is based on XML Schema, and can also manipulate document nodes 
similar to XPath. XQuery can operate on any well-formed document fragments or 
collections of documents. 

4.4.4.4.4.4.4.4.    Content Management: XMLContent Management: XMLContent Management: XMLContent Management: XML----based Content Componentizationbased Content Componentizationbased Content Componentizationbased Content Componentization    

With an XML-aware content repository holding XML-encoded content, it becomes 
a much easier task to provide sophisticated content management functionality. 
Robust XML-aware content solutions are providing workflow management, 
dynamic content assembly, validity checking, and enhanced searching 
functionality. However, the big win for XML-enabled content management 
products is their ability to componentize content and retain metadata as to how 
to reuse that content. 

One of the big challenges for companies looking to purchase these solutions is 
that there are simply too many vendors providing functionality under the general 
label of content management. A lot of these companies were formerly in 
business of providing Document Management (DM), Digital Asset Management 
(DAM), Knowledge Management (KM), or workflow management products. In 
order for businesses to realize the benefits of content reuse, enterprises will 
need to winnow down field by evaluating only those products that are truly 
making use of XML in ways that facilitate optimized content lifecycle processes. 
Some of the features to expect from XML-enabled Content Management 
products include: 

! The ability to version XML content components as well as whole 
documents. 

! An asset-locking model necessary for collaboration at the XML 
component level. 

! XML content source differencing. 

! Conflict resolution and merging of jointly created content. 

! Restricting user access to content components through role-based 
authentication. 

! Maintaining content component relationships for document 
composition. 

! Backup, archival, maintenance of components and documents. 

! Content aggregation. 

! Support for the integration with other systems through XML feeds 
and/or Web Services. 

A variety of XML-enabled Content Management Systems are now coming to 
market from firms such as Documentum, Empolis, Interwoven, Percussion, Documentum, Empolis, Interwoven, Percussion, Documentum, Empolis, Interwoven, Percussion, Documentum, Empolis, Interwoven, Percussion, 
Stellent, Vignette, XyEnterprise, X.Systems, Stellent, Vignette, XyEnterprise, X.Systems, Stellent, Vignette, XyEnterprise, X.Systems, Stellent, Vignette, XyEnterprise, X.Systems, and Zycus. Zycus. Zycus. Zycus.     

4.5.4.5.4.5.4.5.    Content Publishing and DistributionContent Publishing and DistributionContent Publishing and DistributionContent Publishing and Distribution    

The use of XML content allows companies to separate content formatting and 
display from structure. This separation of content and presentation allows 
different formatting to be applied to the same content in different situations 
using a variety of translation and formatting technologies. As a result, the XML 
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source that has been created, stored, and managed becomes the single 
authoritative source from which content is published. XML data can be 
manipulated and customized during its assembly on a content server to target a 
specific user or device.  

While there are many different tools for XML-based publishing, there are few 
solutions capable of the multi-channel publishing requirements described in 
section 3.4. In particular, there are very few solutions capable of providing 
equally strong offerings for print as well as electronic media output formats. For 
example, ArborText, Corel, Documentum, ArborText, Corel, Documentum, ArborText, Corel, Documentum, ArborText, Corel, Documentum, and InterwovenInterwovenInterwovenInterwoven provide solutions for 
multi-channel publishing that tend to focus well on electronic media with some 
foray into various print formats. However, there are other solutions that leverage 
XML quite heavily for print formats as well as electronic media. Advent 3B2 Advent 3B2 Advent 3B2 Advent 3B2 
provides integrated professional publishing software focused on the needs of 
technical publishing, Progressive Information Technologies’Progressive Information Technologies’Progressive Information Technologies’Progressive Information Technologies’ Vasont provides a 
solution to manage and re-purpose content for delivery across numerous 
channels, including print, CD-ROM, Web, and wireless, and Document SciencesDocument SciencesDocument SciencesDocument Sciences 
provides an application server-based infrastructure for high volume creation and 
delivery of personalized and compliant customer communications to print, email, 
and Web.  

4.5.1. Key XML Publishing Standards 

XSLXSLXSLXSL----FOFOFOFO    

An extension to the XSL language used for content display and conversion, XSL 
Formatting Objects (XSL-FO) is a language for completely describing how to 
format and paginate a styled document, including its content organization, 
styling, layouts and layout-selection rules. XSL-FO files describe output format 
and appearance-specific “formatting objects” that describe a particular layout, 
such as a Web page, audio speech output, and for print formats, characters, 
blocks of text, images, tables, borders, master pages and pagination rules. Since 
XSL-FO is not a page-description language, but rather a way to specify layout 
rules and requirements, the actual placement of each element is determined by 
an XSL-FO “formatter” that effectively processes the XSL-FO script. A popular 
extension to XSL-FO is the feature set supporting Adobe PDF document layout 
capabilities, called FOP. Used by many multi-channel publishing vendors, FOP 
supports a wide variety of output formats such as PDF, PostScript, Printer Control 
Language (PCL), Scalable Vector Graphics (SVG), XML area tree representation, 
Print, and a variety of other text-based formats, with PDF being the primary 
output format. 

4.6.4.6.4.6.4.6.    Content Syndication: XML Standards and ProductsContent Syndication: XML Standards and ProductsContent Syndication: XML Standards and ProductsContent Syndication: XML Standards and Products    

One of the most compelling uses of XML is not simply to automate or simplify the 
content management tasks that have been accomplished in the past, but to 
enable new classes of functionality altogether. Specifically, content syndication 
was previously thought to be a task that required a tremendous amount of effort 
with questionable return. Even until the late 1990’s, most content producers 
thought it was unfeasible to syndicate content on to hundreds of other Web sites, 
let alone just a handful. XML is making significant inroads in allowing content 
producers to consider content syndication as a potential business model by 
significantly reducing the cost and complexity of setting up, performing, and 
managing content syndication end points. 

There are three companies that are at the forefront of content syndication using 
XML. Active Data Exchange’s Active Data Exchange’s Active Data Exchange’s Active Data Exchange’s Syndicator product gives users the ability to 
aggregate content from multiple sources, package it in content packages, and 
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setup new subscribing online customers, using a simple XML-based 
programmatic call to the data repository that retrieves just the most recent 
content. 3Path 3Path 3Path 3Path provides a syndication solution capable of handling a wide variety 
of media types, including multimedia formats, utilizing XML as the primary 
syndication protocol. Vignette Vignette Vignette Vignette has also long championed XML-based syndication 
and was an early proponent of the Internet Content Exchange (ICE) Protocol. 

4.6.1. Key XML Content Syndication Standards 

The two key XML content syndication standards are the following: 

Internet Content Exchange (ICE)Internet Content Exchange (ICE)Internet Content Exchange (ICE)Internet Content Exchange (ICE)    

The Internet Content Exchange (ICE) protocol is an XML-based language and 
messaging format that facilitates automatic exchanging, updating, supplying and 
controlling of content in a trusted fashion without manual packaging. ICE 
facilitates the controlled exchange and management of content between content 
providers and their subscribers, making it easy to construct syndicated 
publishing networks, e-Business catalog syndication exchanges, and online 
reseller channels. By using ICE, a subscriber can setup a single process for 
accepting and managing content, even if it comes from many different ICE 
content providers. ICE also keeps content collections up to date so that loss of 
content is automatically recovered from the content supplier.    

RDF Site Summary (RSS)RDF Site Summary (RSS)RDF Site Summary (RSS)RDF Site Summary (RSS)    

RDF (alternately “Rich”) Site Summary (RSS) is a lightweight XML format 
designed mainly for sharing headlines and other Web content. While not as fully 
featured or robust as ICE, RSS has gathered wide adoption among Web content 
providers in its simplicity and ability to syndicate the majority of Web-based 
content that readers are interested in. RSS specifies an XML grammar for 
sharing content that contains static information about a particular content 
provider site and dynamic information about the syndicated content. RSS is set 
up in a system of channels that facilitates the management of syndication 
endpoints. 

4.7.4.7.4.7.4.7.    Content Protection: XMLContent Protection: XMLContent Protection: XMLContent Protection: XML----powered DRMpowered DRMpowered DRMpowered DRM    

One of the dangers presented by the Internet and XML-encoded content is that 
businesses are producing an increasing amount of valuable information without 
any mechanism to prevent unauthorized use or distribution. While in the past, 
content could be protected by limiting physical access to documents and placing 
legal constraints on document use, the Internet requires more aggressive 
measures. Nowadays, what content producers require is the combination of 
conditional access control (access to a particular resource) and protection that is 
persistent with the content. In other words, users require an effective content 
control mechanism that provides a long-lasting form of digital rights protection 
and management. As discussed in section III, one of the major challenges to the 
success of content protection schemes is the lack of a general-purpose, 
extensible rights expression language for expressing grants of authorizations. 
Such a language could provide client and server policy specifications for access 
control on content in a way that is persisted with the content, rather than being 
tied to a specific server or client platform.  

However, a primary issue to be resolved in a DRM implementation is whether to 
place the rights information along with the metadata about the content itself or 
whether to separate this vital information from the metadata. In the first case, 
the rights information itself becomes a piece of metadata tied specifically to the 
content. Implementing it in this manner causes a right to always be the same 
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and does not allow contextualization. However, while this approach provides 
security to guarantee that rights aren’t tampered with, it doesn’t provide 
flexibility for those that grant digital rights. For example, an owner of a resource 
may want to charge different amounts of money, or allow additional rights, if a 
user belongs to a certain group or presents certain authenticated credentials – 
such as a subscriber to a service, a student at a university, a member of a fan 
club, or an employee of a particular company. Keeping the rights separate from 
the metadata about the content allows the same content to be distributed in 
unique ways with many additional business models that are viable today. 

Up until now, DRM implementations have been monolithic, end-to-end systems. 
This single trusted source would control all the important steps in the DRM 
process. In essence, it would be an end-to-end, closed-loop system as exists in a 
number of major DRM products from companies such as those that used to be 
produced by InterTrustInterTrustInterTrustInterTrust. In this DRM environment the system has to package 
rights, encrypt the content, put it in a central repository, provide means for 
activation on the receiving end, issue licenses, and provide a way to inform the 
rendering application (Adobe, RealPlayer, etc.) about the terms of the license 
such as number of times to view, rights to print, and expiration. This monolithic 
model for DRM, while secure and doable, presents a number of hurdles to the 
adoption of this important piece of functionality that can enable trustworthy 
computing going forward. 

Through XML, DRM will evolve so that best of breed components will be 
developed by different parties in order to drive interoperability. This model 
breaks the current closed-loop mindset of DRM providers. In order for this 
approach to work, a single rights management language is needed, such as the 
Extensible Rights Markup Language (XrML) promoted and produced by 
ContentGuardContentGuardContentGuardContentGuard, rather than a monolithic trust model. Interoperability of business 
models as well as between platforms and formats is needed so that DRM as a 
technology can get the traction it deserves in the marketplace. In essence, this is 
an evolution of DRM rather than a replacement. The end result will be a greater 
adoption of DRM technology used in a wider realm, such as in protecting and 
metering Web Services resources.  

XML-based DRM systems can manage rights to Web Services, which has some 
profound implications for producers of content. Usually, when an organization 
has a large number of digital assets, they must manage a large number of rights, 
since the rights are attached to the asset itself. However, with an XML-based 
DRM system that is attached to a Web Service that regulates access to assets, a 
user can ascribe rights to a Web Service, which can control everything it 
produces with just a single right. In addition, organizations can assign rights to 
prevent unauthorized access, distribution, or meter use of a Web Service.  

4.7.1. Key XML Digital Rights Management Standards 

Two key XML digital rights management standards are the following: 

Extensible Rights Markup Language (XrML)Extensible Rights Markup Language (XrML)Extensible Rights Markup Language (XrML)Extensible Rights Markup Language (XrML)    

First conceived of in the early to mid 1990’s at XEROX PARC, a generalized rights 
management language that is now known as the Extensible Rights Markup 
Language (XrML) was originally created as the Digital Property Rights Language 
(DPRL). In the course of developing the grammar and the language, Xerox filed 
for and subsequently obtained the patent rights for the use of any rights 
grammar or language. The division within Xerox, which was commercializing 
these technologies, was then spun-off in April of 2000, with a minority 
investment by Microsoft, as ContentGuard, Inc. The patents to these 
technologies were assigned over to the new company and Microsoft 
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subsequently obtained the licensing rights for this technology in the use of its 
products.  

The goal of XrML is to expand the usefulness of digital content, resources, and 
services to rights holders. It accomplishes this by providing a flexible, extensible, 
and interoperable industry standard language that is platform, media, and 
format independent. XrML, now at version 2.0, is an XML-formatted specification 
that contains four major constructs: the notion of the use of a resource, for which 
rights are granted, provided certain conditions are met, by the principal to whom 
the grants are made. These constructs make up the concept of a grant, and a 
combination of grants can be put into a license, which is just a signed grouping 
of grants. XrML is designed to be used in either single tier or multi-tier channels 
of distribution with the downstream rights and conditions assigned at any level. 
In addition, the trust environment can also be specified in the language in order 
to maintain the integrity of the rights and conditions.  

Open Digital Rights Language (ODRL)Open Digital Rights Language (ODRL)Open Digital Rights Language (ODRL)Open Digital Rights Language (ODRL)    

The Open Digital Rights Language (ODRL) is an international effort of vendors 
and end-users aimed at developing an open, XML-based DRM standard. The 
ODRL specification provides an XML-based language and vocabulary for the 
expression of terms and conditions over any content including permissions, 
constraints, obligations, conditions, and offers and agreements with rights 
holders. Freely available and has no licensing requirements (as opposed to 
XrML), the ODRL specification supports text content, digital images, audio and 
movies, learning objects, computer software and other creations in digital form. 

V.V.V.V.    The ROI of XMLThe ROI of XMLThe ROI of XMLThe ROI of XML----enabling the Content Lifecycleenabling the Content Lifecycleenabling the Content Lifecycleenabling the Content Lifecycle    
It is clear that XML can dramatically impact the development of a cohesive 
content lifecycle, but how can businesses realize the value of these 
improvements? What are the specific Return on Investment (ROI) opportunities 
that businesses can realize by componentizing, storing, managing, publishing, 
syndicating, and protecting content in XML?  

Before we can dive into any ROI analysis, it must be made clear that no ROI at all 
can be gained from an XML-enabled content lifecycle if the content itself is not 
represented in XML format. It cannot be stated enough that companies who seek 
to gain benefits from content reuse, single-source/multi-channel publishing, 
content syndication, and robust content protection may not be able to reach any 
of their goals if the funnel at the beginning of the content lifecycle pipeline is not 
filled with intelligently constructed, XML-based content. ZapThink encourages 
companies reading this report to examine their content creation processes first, 
before any major projects to gain benefit from XML in the content lifecycle are 
implemented. Companies that are in the business of producing and selling 
content especially need to be aware of the improvements that an XML-enabled 
content lifecycle can make in cost of doing business and time-to-market issues. 

In general, companies that implement XML-enabled Content Lifecycle processes 
will realize the following benefits: 

! Increased content process efficiencies – ZapThink estimates that 
content producers spend over 60% of their time locating, formatting, 
and structuring content and just 40% of their time actually creating the 
content. An integrated content lifecycle with metadata-enhanced search, 
componentized content storage and management, and multi-channel, 
templated publishing vastly improves overall business process 
efficiencies and therefore reduces cost. Increased efficiencies also 
result in fewer paper-based processes.  
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! Reduced time for content management – Effective content lifecycle 
systems enable users to spend less time on Web production and 
updates and less effort propagating changes throughout multiple 
versions of the same content, greatly facilitates editing different 
iterations of the same content, and simplifies multi-channel processing. 

! Reduced human errors – Content lifecycle processes that incorporate 
feedback loops, collaborative models, and quality control steps in the 
workflow enable users to produce content that has gone through the 
proper checks and balances, allow them to roll back content to a 
particular state, and reduces the risk of producing out-of-date or 
inaccurate content.  

! Improved content security – Metadata-enhanced content and content 
management systems with fine level of user administration granularity 
will help to insure that content is created and distributed properly. XML-
based digital rights management further extends the security value 
proposition. 

! Improved content accuracy and relevancy through the use of line-of-
business content authors – In inefficient content management 
processes, all too often the Webmaster is the creator, editor, and 
publisher. Properly integrated content lifecycle systems enable line-of-
business users to create content, content editors to approve and 
supervise content flow, and Webmasters to publish content. Greater 
automation and non-technical interfaces put business content experts in 
control of their content. A side effect of this specialization is improved 
accountability among the various content stakeholders. 

! Improved agility through speedy content development and delivery – 
Companies need to effectively communicate with their customers and 
prospects in order to make business happen. Effective content creation 
and delivery is critical to making that work. Well-integrated content 
lifecycle systems improve business agility by giving companies the ability 
to change content on the fly, as quickly and as often as desired. Content 
componentization gives companies the ability to easily locate corporate 
information, aggregate it, and then communicate it to stakeholders with 
minimal cost and delay.  

While enterprises might have been able to realize the above benefits through 
traditional, non-XML content lifecycle products, XML provides additional, more 
specific benefits to users. Specifically, XML provides: 

! Content Reuse 

! Effective Content Search 

! Enabling Widespread Content Syndication 

! Integrating Islands of Content 

Each of these XML-specific benefits is explored in the sections below. 

5.1.5.1.5.1.5.1.    Cost Savings: Content ReuseCost Savings: Content ReuseCost Savings: Content ReuseCost Savings: Content Reuse    

In order for companies to realize the benefit of reusable content, their 
documents and publications need to consist of interchangeable parts. The 
content of the future is, for all intents and purposes, never static. Content 
created from reusable sources is in constant flux, assembled in real-time and 
always reflecting what is of interest to the reader. 
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Traditional documents are closed information sets in that they have a beginning 
and an end. These documents might reference other documents or portions of 
other documents, but do not necessarily reuse content from other sources in a 
systematic way. In addition, documents might be distributed in multiple formats 
as described in the content publishing section above, but when documents are 
produced in various end formats, they are often maintained as separate sources, 
causing significant versioning and content consistency issues.  

In the real world, especially in the production of technical manuals and reference 
documents, content is frequently reused. Tasks for repairing different 
components inside an airplane, for example, are reused. Many tasks include the 
same subtasks, such as subtasks for accessing service panels. For a company 
like Boeing that has literally millions of pages of manuals in dozens of languages 
and formats, a change in the process of a subtask is a nightmare scenario – it 
must be updated in every version of the document or the company risks serious 
liability issues. Clearly, the reuse of content is not merely a convenience, but a 
necessity for enterprises.  

Obviously, content producers can easily “cut and paste” content from one source 
to another. However, this method introduces a number of major problems. First, 
this method only works until the reused content changes. Once this happens, 
immediately the content producer has a versioning issue. Each version of the 
document is now a branch of the original source document and must be 
individually managed. Now, instead of having one content source to manage, we 
have two. Second, this method of content reuse is error-prone and labor-
intensive. Finally, cutting and pasting loses the context of the original content. 
Any links and sources that reference the content must also be duplicated and 
managed.  

Using XML in the content lifecycle provides the business user an opportunity to 
gain the benefits of content reuse without the cost and complexity of proprietary 
solutions or the inefficiency of simple cut-and-paste. XML allows organizations to 
create structures that can greatly facilitate reuse of content. XML-enabled 
content creation tools can be used to componentize content in a consistent 
manner, which is then stored in an XML-enabled data store, accessed via an 
XML-enabled content management system capable of versioning and managing 
those content components, dynamically assembled through an XML-enabled 
content publishing solution, distributed through XML-based syndication systems, 
and protected at the component-level by XML-enabled content protection 
schemes.  

However, what is required is not simply an application of XML to content, but 
rather tools that understand the notion of reusable content components. Content 
management systems must tightly integrate with the authoring tools, workflow 
tools, print production tools, Web delivery tools, and the rest of the content 
lifecycle. Together, XML standards, integrated tools, and content 
componentization architectures will help publishers reap the benefits of 
automated content reuse. 

5.2.5.2.5.2.5.2.    Cost Savings: Efficient Content SearchCost Savings: Efficient Content SearchCost Savings: Efficient Content SearchCost Savings: Efficient Content Search    

One of the challenges for any sort of unstructured or semi-structured content is 
the ability to search it effectively. The challenge of appropriate querying really 
doesn’t exist for structured content since the application developer and the DBA 
set up the structure of the database with query requirements in mind. However, 
querying of unstructured documents is really in the middle ages. The full-text 
search engines that are available today are the horse-and-buggy query 
equivalents of the Formula One racecars that RDBMS provides. Experience with 
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the Web has proven that as unstructured content proliferates, locating individual 
resources becomes increasingly more complex.  

Free-text search on content, where users specify keywords that can match in any 
part of a document are prone to returning irrelevant results. A search for “Apple” 
will return information on Apple Computer, the fruit, and information on New York 
City. Furthermore, free-text search delivers incomplete results. A search on 
“Hewlett-Packard” will not turn up results where the content was represented as 
“HP”, for example. Finally, free-text searches do not deal well with information 
that changes over time. When Andersen Consulting was renamed to Accenture, 
they instantly had zero presence in the Internet search engines. These problems 
are clearly problematic in the enterprise. Companies are demanding accurate, 
complete, highly focused searches that are capable of dealing with content 
across multiple versions and languages. 

XML provides a scalable solution to this problem by enabling the encoding of 
content with metadata that is sufficient to allow it to be aggregated, stored, and 
searched efficiently. In many cases, organizations can improve their ROI simply 
by encoding unstructured documents with a modicum of metadata to enable 
enterprise-wide searching. In this manner, the need to locate pre-existing content 
in the enterprise effectively is driving XML adoption. XML-aware data stores and 
repositories with robust XML querying capabilities that support semantic-type 
queries such as synonyms and fuzzy logic further this value proposition by 
assuming that content is constantly in flux. 

5.3.5.3.5.3.5.3.    Revenue Enhancing: EnRevenue Enhancing: EnRevenue Enhancing: EnRevenue Enhancing: Enabling Content Syndicationabling Content Syndicationabling Content Syndicationabling Content Syndication    

For companies in the business of selling content, the Web presents a new 
distribution channel that gives them access to new customers and partners. 
Content syndication offers content producers a variety of ways to generate 
revenue through advertising, content licensing, content aggregation, commerce, 
and other value-added services. In addition to providing new opportunities for 
established businesses, Web content syndication is also spawning new 
businesses. Content aggregators like iSyndicateiSyndicateiSyndicateiSyndicate and Screaming Media, Screaming Media, Screaming Media, Screaming Media, which 
collect a broad range of content and package it for distribution to customers, are 
proving that it’s possible to succeed as a content distributor.  

However, content syndication has traditionally been so difficult and expensive 
that any business benefit that could be realized is easily wiped out by exorbitant 
set up and management costs. As a result, very few content-producing firms take 
advantage of electronic media content syndication as a business model. While 
many firms in the news and media industries have been successful at 
syndicating their content to a limited number of end points, they have been hard 
pressed to scale their syndication systems to hundreds of end points, nor have 
they been able to effectively create personalized syndication streams. In 
addition, content syndication is not really a viable possibility for companies that 
have not previously encoded their content in an easily repurposable form. 
Companies must first implement componentized encoding and storage of their 
content in order to realize revenue by implementing Content Syndication. 

With the ease of syndication that XML introduces, businesses of all types, not 
just those that sell content, can explore content syndication-based business 
models. For example, companies that manufacture goods can syndicate their 
catalog listings to a wide range of online shops and partner sites and thus widen 
their sales net. Once it becomes obvious to companies that setting up a 
subscriber-based syndication network with dozens or even hundreds of 
endpoints is a simple and low-cost endeavor, content syndication can flourish. 

iSyndicateiSyndicateiSyndicateiSyndicate    
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XML-based syndication can help businesses get closer to this goal of simple and 
low-cost syndication. 

5.4.5.4.5.4.5.4.    Cost Savings: Integrating Islands of ConteCost Savings: Integrating Islands of ConteCost Savings: Integrating Islands of ConteCost Savings: Integrating Islands of Contentntntnt    

Enterprises have content locked in a wide range of applications and storage 
infrastructures such as file systems, databases, content management systems, 
knowledge management systems, document management systems, ERP 
applications, groupware, and many other locations. Content grows organically, 
especially as different line of business users create content to meet their specific 
needs. As a result, content becomes isolated into content “islands” that other 
people in the enterprise find difficult to access. Efforts to improve content 
processes have been slowed by efforts to extract and manipulate data from 
these sources. Even if that content were not reused, simply bridging these 
islands together to meet enterprise-wide content management goals would be an 
improvement.  

Historically, the only way to solve the content island problem has been through 
the use of central content repositories. However, it is very difficult for companies 
to implement a repository in such a way that all content that is created is 
centrally stored and easily accessible. There simply are too many sources of 
content created in too many formats and in too many ad-hoc processes. 

Rather than centralizing content storage, enterprises can use XML to provide a 
“normalized” data structure that helps to unify the different content sources and 
provide a cohesive view of the aggregate data. The idea is to allow multiple 
locations for content to exist, but to connect them using a unified XML-based 
front end that performs content query operations and merges results from a 
variety of different content sources in real-time. Users that require content from 
disparate, heterogeneous content sources can access content independent of 
their location. In order to perform this functionality, content management 
systems must handle content aggregation, synchronization, bi-directional 
transport, content chaining (retrieving content from one system and use that as 
key to access related content from other sources), and workflow control. 

VI.VI.VI.VI.    Challenges in Implementing aChallenges in Implementing aChallenges in Implementing aChallenges in Implementing an XMLn XMLn XMLn XML----enabled Content enabled Content enabled Content enabled Content 
LifecycleLifecycleLifecycleLifecycle    

Realizing the benefits of reusable content is a difficult task. Even though many 
aspects of the content lifecycle are relatively new to most enterprises, many of 
the concepts around creation of metadata-encoded content are far from new. As 
such, enterprises have already started to realize a number of challenges in 
attempting to implement an XML-enabled content lifecycle. Two of those 
problems are the difficulty in encoding metadata in unstructured or semi-
structured content and the difficulty of using XML for long-term archival. 

6.1.6.1.6.1.6.1.    MetadataMetadataMetadataMetadata----encoding Content is Difficultencoding Content is Difficultencoding Content is Difficultencoding Content is Difficult    

One of the challenges with intelligent content lifecycle processes is that they 
require content producers to be savvy XML document creators. Many of the 
documents of value created within an organization come from those that work 
directly with customers or end users, including lawyers, accountants, real estate 
agents, insurance brokers, and financial industry workers. These workers are 
responsible for creating the “meat and potatoes” of their industry, but they are 
not technical document creators. Lawyers bill by the hour, and the last thing they 
want to do is waste time learning a new document creation tool. 
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Adding intelligent metadata to content is more difficult than it looks. As 
described earlier, there are two primary ways by which content creators can add 
metadata to their content: at the time of creation or during an after-the-fact 
conversion process. In the first case, content authors are typically line-of-
business document creators that rarely think about how their content needs to 
be structured from a metadata perspective. They usually don’t have the right 
tools to add metadata to their content, and even if they did, wouldn’t know what 
specific metadata needs to be created. Those content creators that both have 
the tools and the knowledge to add metadata to their content often find that to 
do so is a time-intensive task with little immediate reward. Thus, unless adding 
metadata was literally a no-brainer task for content creators, it will rarely happen 
at content creation time. Enterprises looking to implement smart content 
creation systems and vendors looking to supply tools to facilitate these 
processes should aim to make the creation of metadata-enhanced content as 
transparent and invisible as possible to the content author. Any additional effort 
or tweaking required by line-of-business content creators will cause 
unsatisfactory overall content lifecycle performance. 

Even if we supposed a benevolent impulse on the part of content contributors to 
supply structured content despite the fact that it cost them additional time and 
effort and produced no immediate benefit for them, it is still more than likely that 
an organization will not get the information structured the way they want, 
because the writers usually lack the context to understand the structures they 
are asked to produce. Frequently when templates, forms, or other techniques are 
implemented to force content producers into compliance with corporate 
metadata initiatives, content editors and managers complain about authors 
cheating the markup rules to achieve particular layout or presentation effects. 
The reason for this is simple: The only tangible result most writers ever see is 
formatted output, so how could they know, or would they even care, if they were 
encoding metadata correctly or not?  

Metadata added in content conversion processes face an even tougher 
challenge. When content is very regularly formatted or follows strict template 
rules, it is a straightforward task to implement some level of metadata encoding. 
However, any variation from the strict usage of templates will cause significant 
challenges to the process. Free-form text entry fields, inaccurate content entry, 
and other challenges will cause the conversion process to fail. And keep in mind 
we’re talking about highly regular content. Free-form text and other completely 
unstructured forms of content are very difficult, if not downright impossible, to 
convert automatically. Automated content conversion systems, such as those 
provided by DataWatchDataWatchDataWatchDataWatch and Exegenix Exegenix Exegenix Exegenix usually handle 80-90% of the content that 
is regularly formatted, but must offload the rest to humans for proper handling. 
Only those content conversion systems that are capable of understanding 
human language and text through semantic means can convert unstructured, 
semi-structured, or incorrectly structured information – and typically only in one 
language. 

6.2.6.2.6.2.6.2.    XML May Not be Suitable as a LongXML May Not be Suitable as a LongXML May Not be Suitable as a LongXML May Not be Suitable as a Long----term Archival Formatterm Archival Formatterm Archival Formatterm Archival Format    

Many companies that produce high-value content in regulated industries have 
strict, government-mandated archiving requirements that documents must be 
readable for a minimum of a certain number of years. This time frame is usually 
longer than that of XML’s entire existence to this point. Large document 
collections, such as those at the Library of Congress and of the Department of 
Defense, have had the problem of data archival for some time. Thus, any content 
produced that falls under the archival regulations must meet compliance and 
reference business needs. It is hard to guarantee that XML will be the lingua 
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franca for content or information representation dozens of years from now, and 
as such, enterprises that are in regulated industries have to deal with the fact 
that their XML-enabling efforts are either for the short-term or are simply an 
intermediate format for more permanent data representation efforts. 

In these situations, XML can often only be an intermediate format for content 
representation, with long-term archival taking the form of PDF or other document 
formats. While XML is undeniably the best encoding for realizing business value 
in the content lifecycle, regulated businesses must be able to retrieve exactly 
what the government requirements specify, and therefore it can’t be content that 
is created on the fly or modified after storage. Organizations are left with PDF as 
one of the only viable choices for long-term archival since it maintains exact 
document layout and imaging requirements for both text and graphics, is widely 
used across many platforms, has a publicly specified format, and supports a 
large set of the world’s languages. A combination of using XML for data 
representation and PDF for visual representation and archival supports full text 
search, document linking, individual page loading, compressed file size, 
interactive forms, low Total Cost of Ownership (TCO), and also prints extremely 
well. Multi-channel publishing solutions such as those offered by ArborText, ArborText, ArborText, ArborText, 
Advent, Documentum, Document Sciences, Advent, Documentum, Document Sciences, Advent, Documentum, Document Sciences, Advent, Documentum, Document Sciences, and others will help to solve these 
archival issues. Companies looking at providing XML-based content lifecycle 
benefits to regulated industries would be well advised to note these archival 
requirements. 

VII.VII.VII.VII.    The ServiceThe ServiceThe ServiceThe Service----Oriented Vision of ContentOriented Vision of ContentOriented Vision of ContentOriented Vision of Content    
It is remarkable how similar the parallels are between the challenges of 
managing disparate content in the enterprise and managing distributed 
application functionality. Content is widely dispersed in the enterprise in 
unmanaged, isolated islands of information. Application functionality is 
frequently locked in proprietary systems, requiring integration technology to 
extricate it. Line-of-business content users require content aggregated from 
multiple content sources in the enterprise, while line-of-business application 
users require high-level business functionality aggregated from multiple 
enterprise application sources. Portals provide universal access to content, and 
portals also provide universal access to application functionality. Distribution of 
content has serious security and rights management issues… so does distributed 
computing. However, what is not analogous between the worlds of human-
oriented content and machine-oriented application functionality is the extent to 
which they have been automated.  

Content management processes have gotten a bum rap. While Fortune 1000 
companies would shudder to think that knowledge workers would work with 
isolated applications not shared with others on the network, they readily accept 
the fact that these same users create megabytes of content every day that is 
locked in email messages, office documents, groupware, and other unstructured 
content inaccessible to others. Structured data is given the highest priority in 
companies, with server farms and storage networks dedicated to making 
enterprise applications highly reliable, redundant, and efficient. However, 
content systems are left to languish with over-burdened servers and software.  

However, this inequality is temporary. Everything we have learned about how to 
componentize application functionality and abstract it to the level where we can 
access it anywhere on the network can be applied to content. All that’s required 
is a shift in the way we architect, implement, and manage content processes  
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7.1.7.1.7.1.7.1.    Shifting away from a PublishShifting away from a PublishShifting away from a PublishShifting away from a Publish----orientedorientedorientedoriented Mentality Mentality Mentality Mentality    

Since the advent of the word processor, content creators have become used to 
the notion that what they write is tied to how it will be published. After all, 
producing content for a newspaper is very different than producing content for a 
cereal box. In the same way that application developers needed to be weaned 
from the notion of thinking of application functionality as tied to a specific 
platform and system, content producers need to be weaned from the notion of 
thinking how their content will be represented when they create it. This “publish-
oriented” mentality is in effect the presentation-layer or connection-oriented 
equivalent for content. 

Before digging deeper into the challenges of thinking in a publish-oriented 
mentality, it is important to clarify the representation of the content being 
created. Clearly, different media formats impose different requirements on the 
nature of the content itself. For example, cell phones and some news feeds 
required that content be much smaller and shorter than what would be expected 
for email, Web, or print content. Also, content written for Web audiences has a 
different flow and nature than content intended for print or handheld device 
readers. 

The representation of the content therefore goes deeper than the presentation of 
that content , but does not include the meaning of that content as the author 
intended. Instead, it is essential remove the tight coupling of the content from 
the representation format for that content. For example, short-length content 
intended only for cell phones would be just as appropriate for news wire 
syndication. What content authors need to separate is the notion of content 
appropriateness from content presentation. Through the use of metadata, 
content writers can assert the appropriateness of their content for certain media 
formats, without specifically tying the content to those formats. This distinction 
allows the content to be reused in ways not intended by the writer, but still be 
appropriate for the audience. 

The drivers for improving content processes go beyond the short-term cost 
savings drivers that have motivated much of the demand for Content 
Management Systems up to this time. While surely enterprises are looking to 
leverage existing content to reduce overall content management cost, they are 
seeking a more important end goal: business agility through readily accessible 
and reusable content. A necessary first step to gaining the benefits of content 
reuse is componentizing or chunking content into discrete blocks that contain 
metadata describing their contents, but no specifics as to how it should be 
displayed. 

However, just componentizing content into reusable chunks is not enough to 
solve our content agility needs. What is needed is a way to describe content 
chunks in an abstract manner so that they can be discovered on the network and 
aggregated on demand for a particular use. Sounds an awful lot like a Service-
Oriented Architecture (SOA), doesn’t it? So, let’s take a page from our earlier 
writings on Service-Oriented Architectures and explore a more flexible way of 
dealing with content. 

7.2.7.2.7.2.7.2.    Creating Content “Components”Creating Content “Components”Creating Content “Components”Creating Content “Components”    

The critical step to moving towards an architecture that supports content reuse is 
the creation of content components or chunks. To understand the concept of 
content component, it is important to explore what makes content reusable. In 
broad terms, a reusable piece of content is some discrete, atomic combination of 
text, multimedia, metadata, and other associated human-oriented information 
that can be used in isolation or in combination with other content components 
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without losing its meaning or context. While content components can be 
combined to form larger, more coarse grained content components, at the very 
lowest, or fine grained level a content component must still be able to stand on 
its own without loss of meaning. 

These fine grained content components differ widely depending on the overall 
content process at hand. For example, a company that is producing a dictionary 
might consider a definition to be its most fine-grained content component. A 
writer of an article might consider the whole story to be the finest level of 
granularity, with the text, images, links, and references to be inseparable parts of 
the content. Likewise, companies that create technical documents and manuals 
might consider an individual manual entry or part listing to be the finest level of 
granularity. So, when we talk about a content component, we’re not necessarily 
stating that an individual word, line, paragraph, or image is a content 
component, but rather the set of content items that make the grouping as a 
whole reusable without losing its meaning or context. It is up to the organization 
to determine the granularity of its content and make sure that it is encapsulated 
with the appropriate metadata in order to make these content components 
individually and uniquely identifiable. 

7.3.7.3.7.3.7.3.    Content as Services: ServiceContent as Services: ServiceContent as Services: ServiceContent as Services: Service----Oriented ContentOriented ContentOriented ContentOriented Content    

As described in many of ZapThink’s publications on SOAs, business agility is the 
ability for businesses to proactively manage change and use changing business 
environments to their advantage. Change comes in many forms: changes in the 
marketplace, in technology, in the world at large. Companies that can make 
effective use of a changing environment are better able to compete and thrive in 
any business climate. A company’s ability to flexibly consume and produce 
human-oriented information is an integral part of the agile business. 

Most of the content management challenges facing businesses have to do with 
content that is inflexible. Challenges with effective content reuse, integrating 
islands of content, and efficient content search are examples of the inflexibility in 
the way that content is represented. The challenge is that content creators are 
line-of-business users concerned only with communicating specific information, 
and content consumers are concerned with accessing information aggregated 
from a variety of content sources. Fundamentally, companies need to add a layer 
of abstraction on top of enterprise content in order to isolate the content 
consumer from the content producer in such a way as to give consumers the 
flexibility they require to locate content and producers the agility they need to 
continuously change it.  

When organizations have content defined in discrete, atomic components that 
are described with metadata, they can make use of the concept of Service 
orientation in order to add an appropriate level of abstraction on top of their 
content assets. Service-oriented Architectures (SOAs) define a mechanism by 
which assets, whether they are content, data, or application functionality, are 
described by a service definition, registered in a service repository, and then 
discovered and used at runtime. While most companies use the term SOA to talk 
about application functionality, we use the related notion of Service-Oriented 
Content to talk about the application of SOA concepts to content components. 
The point of Service-Oriented Content is to allow arbitrary applications, systems, 
and data stores to access content no matter how it is produced or where it is 
stored, removing the content management bottleneck that exists in the 
enterprise. A key way to implement Service-Oriented Content is to adopt loosely 
coupled, standards-based SOAs. Using a standards-based SOA approach, 
typically based on Web Services, companies can produce content that is exposed 
as services on the network that any Web Services-compliant application can 
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access. Content becomes accessible on the network as if it were any other 
information asset.  

Once content is componentized as described in section 7.2, we can make use of 
SOA technologies to allow content consumers to dynamically find and access this 
content. The SOA model is shown diagrammatically in the figure below. Typically 
associated with application functionality, the fundamentals of SOA can easily be 
applied to the challenge of implementing Service-Oriented Content. First, each 
content component is described with a content metadata wrapper in much the 
same way that application functionality is described by a service description. In 
fact, we can even make use of the Web Services Description Language (WSDL) 
to describe and define content components. These descriptions are then 
published to a content repository that serves not to manage the content 
components, but simply to provide a way for content consumers to access the 
information. Once again, we can make use of standard Web Services-based 
implementations for content reuse. Universal Description, Discovery, and 
Integration (UDDI) compliant registries can easily to handle inquiries for WSDL-
defined content services. 

Figure Figure Figure Figure VIIVIIVIIVII----1 Service1 Service1 Service1 Service----Oriented ArchitectureOriented ArchitectureOriented ArchitectureOriented Architecture    
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One of the steps towards moving to content services is the ability to create a 
model by which coarse-grained content documents can be created, or 
composed, from relevant content components. Since in a Service-Oriented 
Content architecture, content consists of discretely identifiable atomic content 
components, enterprises have the challenge of being able to create content 
components at the right level of granularity, defined with the right descriptive 
metadata, and properly composed into “business-level” documents that are 
valuable to the enterprise. Thus new content processes might start first with 
document model analysis and then continue to content creation and the rest of 
the lifecycle. However, creating a model by which to create documents from 
components is far from trivial. Users who wish to take this approach will need to 
combine content analysis, strategic thinking, and business planning. In 
particular, trying to predict what metadata will be required in the future might be 
an exercise in futility. Every piece of metadata that is required at content 
creation adds to the contributor’s effort to author the content as well as 
significantly impacting the search ability. 
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This movement from ad hoc content systems to service-oriented content 
architectures, illustrated in figure VII-2 below, does not take place in a vacuum; 
companies must transition their systems from the existing content management 
architectures to Service-oriented architectures in a manner that does not impede 
the ongoing creation and use of content. Furthermore, the act of rearchitecting is 
not sufficient to guarantee that the resulting business documents will meet the 
needs of the business. The enterprise also must have a management 
infrastructure in place that can support the delivery and development of content 
as it is being moved into production as well as once it is live. By rearchitecting 
our content representation technologies to treat content as another asset in the 
corporate IT infrastructure, we can realize the benefits long promised to us by 
widely accessible and agile content. But first, we need to move from ad-hoc 
content creation to content componentization, and then to content services. 

Figure Figure Figure Figure VIIVIIVIIVII----2: Increasing Content Process Value2: Increasing Content Process Value2: Increasing Content Process Value2: Increasing Content Process Value    
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7.3.1. Realizing the Service-Oriented Content Vision 

ZapThink believes that there are certain principles by which companies can 
produce Service-Oriented Content. These principles, general in nature, can help 
companies realize the benefits of business agility through content services: 

! Content should be created just once – Users won’t realize any 
efficiencies of scale if redundant content creation processes are allowed 
to persist in the enterprise. Smart content creation systems will first 
check to see if duplicate content exists before creating new versions. 

! Use metadata to add context to content – Clearly, if enterprises are only 
allowed to create content once, they will need content to contain 
metadata that describes the information contained in the content 
component and how it can be used. Also, this metadata should be 
extensible based on the changing needs of the content creator, rather 
than those of the consumer. 

! Content must exist separate from presentation – When content exists 
separate from its specific use, it should not contain any specific 
presentation requirements. The more a content service assumes about 
the content reader, the less it is reusable. 

! Allow users to access content at different levels of granularity – 
Content, just like application functionality, exists at different levels of 
granularity. Sometimes users are interested in whole documents and 
sometimes they are interested in constituent components. Content 
creation, management, storage, publishing, distribution, syndication, 
and protection schemes should be allowed to work with content at 
various levels of granularity.  

! Content must have capabilities – When thinking of content as reusable 
services, enterprises should also extend the notion of rights, policies, 

Companies must 
transition their 
systems from the 
existing ad hoc 
content management 
architectures to 
Service-oriented 
architectures in a 
manner that does not 
impede the ongoing 
creation and use of 
content. 

! Decision PointDecision PointDecision PointDecision Point 
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and other attributes to content services. Each piece of content can be 
granted certain privileges such as its ability to be used in certain 
scenarios, transformation properties, internationalization features, and 
other characteristics. 

! Content lifecycle systems must support the notion of extensible content 
components, thus promoting reusability – Content lifecycle systems 
should allow you to easily evolve your content as time passes and new 
ideas and needs arise. You may want to add new components, change 
the behavior of existing components, change hierarchy relationships, 
order the content a new way, reassign attribute values, etc. Future 
requirements may be unpredictable. Without reusability, you would be 
solving the same basic problems repeatedly for each new set of content. 
Without extensibility, today’s perfect fit becomes tomorrow’s 
organizational problem. 

The content of the future is, for all intents and purposes, never static. Content 
created from reusable sources is in constant flux, assembled in real-time and 
always reflecting what is of interest to the reader. For too long, technology has 
been the limiting factor for business, and as a result, technology and its 
limitations have been driving business decisions. It’s time for a change. If 
companies can make the difficult transition to Service orientation, then finally, 
business needs will be able to drive technology decisions instead.  

7.4.7.4.7.4.7.4.    Content Lifecycle Functionality as ServicesContent Lifecycle Functionality as ServicesContent Lifecycle Functionality as ServicesContent Lifecycle Functionality as Services    

Another way to look at adding the benefit of Service orientation to content is to 
take the various pieces of content management functionality and expose them 
as Web Services available on the network for different systems to consume. 
Increasingly, ZapThink is seeing a variety of content lifecycle product vendors 
begin to expose their application functionality as granular services that can be 
connected to by any system on the network. Content management vendors such 
as Documentum, Interwoven, Documentum, Interwoven, Documentum, Interwoven, Documentum, Interwoven, and StellentStellentStellentStellent are looking at providing Web Services 
interfaces for their key features, such as checking in or checking out a particular 
content component. These content-lifecycle vendors are no longer releasing 
monolithic content lifecycle products, but rather content lifecycle services. 

The use of Web Services to provide content lifecycle functionality helps content 
lifecycle vendors solve another long-lived problem for those looking to optimize 
content processes – the perception that content management products are 
closed and proprietary. By removing the cloak around their monolithic systems, 
many content lifecycle vendors are allowing their functionality to be embedded in 
an ever-increasing list of complementary solutions. For example, authors can 
create XML content in Microsoft Word 11Microsoft Word 11Microsoft Word 11Microsoft Word 11 and then check it into a Web Service 
offered by a content management vendor by simply accessing the content 
management product’s service interface.  

Content lifecycle services provide value at every part of the lifecycle: 

! Content Creation: Content authoring services can be embedded in any 
desktop, enterprise, or Web application. Content conversion services 
can be integrated into line-of-business applications. 

! Content Repository: Content storage, search, and query services can be 
made available to any system that is interested. Increasingly, content 
repositories can provide UDDI registry capabilities for storing content 
components as well.  

Content-lifecycle 
vendors are no longer 
really releasing 
monolithic content 
lifecycle products, but 
rather content 
lifecycle services.... 

DocumentumDocumentumDocumentumDocumentum    
InterwovenInterwovenInterwovenInterwoven    
MicrosoftMicrosoftMicrosoftMicrosoft    
StellentStellentStellentStellent    

" Vendor Focus 
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! Content Management: Various components of content management 
systems can be used in a wide range of systems, including versioning, 
check-in/check-out, collaboration, and workflow components. 

! Content Publishing/Distribution: When content publishing and 
distribution capabilities are offered as services, any application on the 
network is instantly able to produce multi-channel content. 

! Content Syndication: Subscription management and push services are 
particularly well suited to be implemented as Web Services, since this 
functionality is fundamentally location independent. 

! Content Protection: applications of all types on the network that require 
create or access protected can make use of rights management, 
licensing, and content metadata management services.  

ZapThink encourages all content lifecycle vendors to consider turning their 
product functionality into accessible services, as providing functionality as 
services gives content lifecycle vendors the ability to integrate their products in a 
seamless manner, while also appealing to an increased desire for standards-
based interfaces. 

VIII.VIII.VIII.VIII.    Market for XMLMarket for XMLMarket for XMLMarket for XML----enabled Content Lifecycle Products enabled Content Lifecycle Products enabled Content Lifecycle Products enabled Content Lifecycle Products     
The various markets for content creation, management, storage, publishing, 
syndication, and production are multi-billion dollar markets today, and have been 
for at least a few years. So, when looking at the market for XML-enabled content 
lifecycle products, ZapThink had to peel the onion back and look specifically at 
the parts of this market that are XML-enabling their product line. The below 
discussion talks specifically about those products and market segments that are 
XML enabled, ignoring the rest of the market from a sizing, trending, and 
segmentation perspective. 

ZapThink believes that by 2008, many content lifecycle products will be XML-
enabled, thereby falling into the XML-enabled Content Lifecycle category. 
However, this transition will be far from smooth. By 2008, about 60% of all 
revenue from content lifecycle products will come from XML-enabled product 
lines.  

8.1.8.1.8.1.8.1.    Market Sizing and GrowthMarket Sizing and GrowthMarket Sizing and GrowthMarket Sizing and Growth    

The market for XML-enabled Content Lifecycle products will subsume much of 
the current markets for content authoring, management, storage, publishing, 
syndication, and protection. The market for these solutions is expected to be 
$1.82 Billion (US) in 2003, with growth in 2004 through 2008 is expected to 
pick up quite strongly as an increasingly large set of content lifecycle solutions 
adopt XML as their primary content representation technology. Overall, the 
revenue of the content lifecycle market is expected to grow to almost $11.7 
billion by 2008, as shown in Table 8.1 and Figure VIII-1  

Table 8.1: Growth of XMLTable 8.1: Growth of XMLTable 8.1: Growth of XMLTable 8.1: Growth of XML----enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003----2008 ($M)2008 ($M)2008 ($M)2008 ($M)    

 2003 2004 2005 2006 2007 2008
Content Authoring 110 210 450 890 1150 1820
Content Conversion 80 150 210 330 350 380
Content Repository 310 360 760 1450 1785 1950
Content Management 810 1670 3155 4250 4890 5620

By 2008, about 60% 
of all revenue from 
content lifecycle 
products will come 
from XML-enabled 
product lines.     

The revenue of the 
content lifecycle 
market is expected to 
grow to almost $11.7 
billion by 2008. 

! Decision PointDecision PointDecision PointDecision Point 
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Content Publishing 310 510 780 930 1125 1350
Content Syndication 80 95 110 130 160 180
Content Protection 120 180 210 260 310 380
Total 1820 3175 5675 8240 9770 11680

Source: ZapThink, LLC 

Figure Figure Figure Figure VIIIVIIIVIIIVIII----1111: Growth of XML: Growth of XML: Growth of XML: Growth of XML----enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003enabled Content Lifecycle Markets 2003----2008200820082008    
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8.2.8.2.8.2.8.2.    Vendor Market SeVendor Market SeVendor Market SeVendor Market Segmentation and Positioninggmentation and Positioninggmentation and Positioninggmentation and Positioning    

ZapThink sees that the market for Content Lifecycle products is roughly 
segmented as follows: 

Table 8.2: Market Segmentation of Content Lifecycle ProductsTable 8.2: Market Segmentation of Content Lifecycle ProductsTable 8.2: Market Segmentation of Content Lifecycle ProductsTable 8.2: Market Segmentation of Content Lifecycle Products    

Market SegmentMarket SegmentMarket SegmentMarket Segment    SolutionsSolutionsSolutionsSolutions    
Content Authoring Adobe 

ArborText 
Corel 
Hypervision 
i4i 
Microsoft 

Content Conversion CambridgeDocs 
DataWatch 
Exegenix 
Pacific Conversion Labs 

Content Repository AGiLiENCE 
Ipedo 
NeoCore 
Software AG 
Xyleme 
X-Hive 
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Content Management Atomz 
Broadvision 
Documentum 
Empolis 
Ektron 
Interwoven 
Percussion 
Stellent 
Userland 
Vignette 
X.Systems 
XyEnterprise 
Zycus 

Content Publishing Advent 3B2    
Backstream 
Document Sciences 
Progressive Information Technologies 

Content Syndication Active Data Exchange 
ISyndicate 

Content Protection ContentGuard 
InterTrust 
Microsoft 

Source: ZapThink, LLC 

Each of these vendor solutions is profiled in detail in section X of this report. 

8.3.8.3.8.3.8.3.    The Future of Content Management SystemsThe Future of Content Management SystemsThe Future of Content Management SystemsThe Future of Content Management Systems    

Given that content management functionality will increasingly be offered as 
services on the network and that content itself will be represented as content 
that can be discovered and dynamically assembled, what will the role of Content 
Management Systems (CMS) be in the future? In the short-term there will be little 
change in the central role that CMS systems play, because companies are still 
struggling with moving from ad hoc content systems to processes that work with 
content components. At this latter phase, CMS systems still hold tremendous 
value since they will serve as the central location where content components are 
managed. 

Enterprise portals (profiled in more detail in ZapThink’s upcoming Web Services 
Presentation Layer Technologies Report) have found their niche as the end-user 
prism into complex corporate content. As such, an intersection with CMS 
becomes readily apparent. At the end of the day, content remains at the heart of 
any portal, and thus, the management of that content, including versioning, 
workflow, and presentation control – all typical CMS features – is required. 
Therefore, many companies are beginning to realize they need both a CMS and 
portal system: the former to input, validate, and archive content, and the latter 
as a retrieval overlay to allow for different end-user views and personalization. 
Major portal and CMS vendors have smartened up to this duet and have begun 
to offer pre-integrated solutions. Some have even gone so far as to merge. In 
particular, VignetteVignetteVignetteVignette acquired EpicentricEpicentricEpicentricEpicentric in late 2002, and ZapThink believes that 
this will not the last such event to happen.  

With these major changes, what will the role of CMS systems be in the future? In 
many ways, they might serve a central role of facilitating the creation of content 
services in much the same way that Service-Oriented Management systems are 
facilitating the creation of Service-Oriented Architectures (see ZapThink’s 
Service-Oriented Management Report [ZTR-WS106]). Companies like InterwovenInterwovenInterwovenInterwoven 

CMS systems of the 
future might serve a 
central role of 
facilitating the 
creation of content 
services. 

! Decision PointDecision PointDecision PointDecision Point 

EpicentricEpicentricEpicentricEpicentric    
IIIInterwovennterwovennterwovennterwoven    
VignetteVignetteVignetteVignette    
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and VignetteVignetteVignetteVignette will increasingly provide value to organizations by componentizing, 
packaging, and exposing content as reusable services in the enterprise. 

IX.IX.IX.IX.    ConclusionsConclusionsConclusionsConclusions    
Content processes are currently where distributed computing applications were 
in the mid-1980’s. Enterprises have a long way to go before they can realize the 
full promise of agile, reusable content. Content today is frequently out of context, 
hard to locate, exists in an increasing quantity of unstructured data in a growing 
number of data types, is constantly changing with multiple versions in multiple 
languages, unable to be archived without losing query ability, not integrated with 
corporate systems, and insecure.  

However, XML and Web Services plan to significantly change these dynamics. 
Through the adoption of cohesive content lifecycle processes in conjunction with 
approaches to componentize content that can later be packaged in a way that 
they can be discovered, companies can improve the overall value of content to 
their business.  

There is tremendous opportunity for both vendors and end users to capitalize on 
these opportunities. The market for creation of XML-enabled, reusable content is 
just opening up for those in the business of creating content lifecycle products. 
ZapThink expects the next few years to be bellwether years for those companies 
that pursue XML and Web Services-based strategies. End users can also realize 
significant gains from adopting content lifecycle processes that move eliminate 
their dependency on simple “cut-and-paste” methods to service-oriented 
strategies that leverage the key constant for businesses: change. 

9.1.9.1.9.1.9.1.    Key NotesKey NotesKey NotesKey Notes    

! Content solutions that leverage XML promise to improve the economics 
of working with content considerably.  

! Every business is an information business.  

! What differentiates human-oriented content from machine-oriented 
data is that it must be created, managed, published, and distributed so 
that it can be represented in a variety of different ways, all the while 
maintaining the same overall meaning.  

! The exponential growth in content has resulted in an overload of 
existing systems that were never really built to handle large volumes of 
content.  

! Line-of-business users would find the regimented, methodology-driven 
approaches of SCM systems too rigid to be of use for global content 
management. 

! A drawback of DM solutions is their bias towards file-based 
understanding of documents, which limits their ability to understand 
document components as discrete chunks of information. 

! As the Internet became more prominent as a way to represent and 
share content-oriented information, KM vendors soon began 
repositioning their products as Enterprise Information Portals. 

! CMS systems do not handle much of the office documents and day-to-
day operational content.  

ZapThink expects the 
next few years to be 
bellwether years for 
those companies that 
pursue XML and Web 
Services-based 
content lifecycle 
strategies....    
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! Intellectual property claims, vendor in-fighting, and a general inability to 
present a value proposition has stalled the development of many DRM 
product vendors. 

! Without established processes for handling content lifecycle events, the 
management of content appears complex, subject to delays and errors.  

! Companies looking to implement smart content creation processes 
quickly realize one stark truth of getting recurring value out of content: it 
must be encoded with metadata. 

! Querying of unstructured documents is still quite primitive when 
compared to the structured queries in the RDBMS world. 

! Companies that are in the business of producing and selling content are 
constantly motivated to find additional channels to view their product. 

! Unauthorized content distribution poses serious challenges for 
regulated content, such as financial report data, where documents must 
appear intact and in a particular presentation format. 

! What makes XML unique is that it can represent unstructured, semi-
structured, and structured data with equal ease. 

! Many employees aren’t tasked with the primary job of writing content, 
and the last thing they want to do is spend time learning a new 
authoring tool.  

! The primary challenge for content conversion systems is putting the 
right metadata on the content. 

! XML content must be stored in a manner that it is searchable and 
retrievable in XML format. This seemingly simple requirement has 
profound impact for existing data storage technologies. 

! Native XML Data Stores can accept XML documents for storage and 
retrieval without requiring the user to know the data structure in 
advance or make any modifications, mapping, or transformations.  

! XML data can be manipulated and customized during its assembly on a 
content server to target a specific user or device. 

! XML is making significant inroads in allowing content producers to 
consider content syndication as a potential business model. 

! The Internet requires more aggressive measures for preventing 
unauthorized use or distribution of content. 

! The content of the future is, for all intents and purposes, never static.  

! Experience with the Web has proven that as unstructured content 
proliferates, locating individual resources becomes increasingly more 
complex. 

! Efforts to improve content processes have been slowed by efforts to 
extract and manipulate content from multiple, disparate data sources. 

! Simply bridging islands of content together to meet enterprise-wide 
content management goals would be an improvement.  

! Adding intelligent metadata to content is more difficult than it looks. 

! The only tangible result most writers ever see is formatted output, so 
how could they know, or would they even care, if they were encoding 
metadata correctly or not?  
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! A company’s ability to flexibly consume and produce human-oriented 
information is an integral part of the agile business. 

! Content-lifecycle vendors are no longer really releasing monolithic 
content lifecycle products, but rather content lifecycle services. 

! By 2008, about 60% of all revenue from content lifecycle products will 
come from XML-enabled product lines.  

! ZapThink expects the next few years to be bellwether years for those 
companies that pursue XML and Web Services-based content lifecycle 
strategies. 

9.2.9.2.9.2.9.2.    Decision PointsDecision PointsDecision PointsDecision Points    

! Forward-thinking companies respond to content challenges by assigning 
the maintenance of corporate content to the owners of that content. 

! There is no single “magic bullet” for content management. 

! Using markup languages “future-proofs” content so that when new 
presentation formats, come around, users can easily repurpose it for 
their changing needs. 

! The overall vision for multi-channel publishing is very compelling – 
content producers can take content that has been authored and edited 
once and then distribute this content to multiple formats. 

! Companies are realizing significant improvements and optimization of 
their processes by adopting XML as a core foundation for the content 
lifecycle. 

! Most content authors get no benefit from converting to structured 
authoring . Encoding content with metadata is the investment, not the 
return. 

! The big win for XML-enabled content management products is their 
ability to componentize content and retain metadata as to how to reuse 
that content. 

! No ROI at all can be gained from an XML-enabled content lifecycle if the 
content itself is not represented in XML format  

! In many situations, XML can often only be an intermediate format for 
content representation, with long-term archival taking the form of PDF 
or other document formats.  

! Everything we have learned about how to componentize application 
functionality and abstract it to the level where we can access it 
anywhere on the network can be applied to content. 

! Content producers need to be weaned from the notion of thinking how 
their content will be represented when they create it. 

! The critical step to moving towards an architecture that supports 
content reuse is the creation of content components or chunks. 

! Companies must transition their systems from the existing ad-hoc 
content management architectures to Service-oriented architectures in 
a manner that does not impede the ongoing creation and use of 
content. 

! The revenue of the content lifecycle market is expected to grow to 
almost $11.7 billion by 2008. 
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! CMS systems of the future might serve a central role of facilitating the 
creation of content services. 

9.3.9.3.9.3.9.3.    FiguresFiguresFiguresFigures    

! Figure II-1: Sources of Structured and Unstructured Content in the 
Enterprise 

! Figure II-2: Timeline of Content Management Solutions 

! Figure III-1: The Content Lifecycle 

! Figure VII-1: Service-Oriented Architecture 

! Figure VII-2: Increasing Content Process Value 

! Figure VIII-1: Growth of XML-enabled Content Lifecycle Markets 2003-
2008 

9.4.9.4.9.4.9.4.    TablesTablesTablesTables    

! Table 8.1: Growth of XML-enabled Content Lifecycle Markets 2003-
2008 ($M) 

! Table 8.2: Market Segmentation of Content Lifecycle Products 

X.X.X.X.    Profiled VendorsProfiled VendorsProfiled VendorsProfiled Vendors    
The following sections outline key vendors who develop products for the XML-
enabled Content Lifecycle. The functionality for each vendor is described below, 
along with quick takes as to how they fit in the overall content lifecycle, but 
vendor positioning is not discussed in this section. 

10.1.10.1.10.1.10.1.    Content CreationContent CreationContent CreationContent Creation    

Vendor solutions profiled in this section include products aimed at encoding 
content with metadata, whether by authoring or conversion. 

10.1.1. Adobe 

Please see ZapNote ZTZN-0164 

10.1.2. Altova 

Please see ZapNote ZTZN-0111 

10.1.3. ArborText 

Please see ZapNote ZTZN-1061 

10.1.4. CambridgeDocs 

Please see ZapNote ZTZN-1017 

10.1.5. Corel 

Please see ZapNote ZTZN-0118 

10.1.6. Data Conversion Laboratory 

Please see ZapNote ZTZN-1026 
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10.1.7. Datawatch Corporation 

Please see ZapNote ZTZN-1027 

10.1.8. Exegenix 

Please see ZapNote ZTZN-1040 

10.1.9. Hypervision 

Please see ZapNote ZTZN-0249 

10.1.10. I4i 

Please see ZapNote ZTZN-1049 

10.1.11. Microsoft 

Please see ZapNote ZTZN-1066 

10.2.10.2.10.2.10.2.    Content RepositoryContent RepositoryContent RepositoryContent Repository    

10.2.1. AGiLiENCE 

Please see ZapNote ZTZN-1130 

10.2.2. Ipedo 

Please see ZapNote ZTZN-0151 

10.2.3. Neocore 

Neocore is no longer in business; please see ZapNote ZTZN-0146 

10.2.4. Software AG 

Please see ZapNote ZTZN-0116 

10.2.5. Xyleme 

Please see ZapNote ZTZN-0326 

10.2.6. X-Hive 

Please see ZapNote ZTZN-0200 

10.3.10.3.10.3.10.3.    ConConConContent Managementtent Managementtent Managementtent Management    

10.3.1. Atomz 

Please see ZapNote ZTZN-1006 

10.3.2. BroadVision 

Please see ZapNote ZTZN-1016 

10.3.3. Documentum 

Please see ZapNote ZTZN-1031 
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10.3.4. Ektron 

Please see ZapNote ZTZN-1033 

10.3.5. empolis 

Please see ZapNote ZTZN-1035 

10.3.6. Interwoven 

Please see ZapNote ZTZN-1054 

10.3.7. Percussion 

Please see ZapNote ZTZN-0135 

10.3.8. Userland 

Please see ZapNote ZTZN-0125 

10.3.9. Vignette 

Please see ZapNote ZTZN-1104 

10.3.10. X.Systems 

Please see ZapNote ZTZN-1109 

10.3.11. XyEnterprise 

Please see ZapNote ZTZN-1110 

10.4.10.4.10.4.10.4.    Content Publishing / DistributionContent Publishing / DistributionContent Publishing / DistributionContent Publishing / Distribution    

10.4.1. Advent Global Publishing Solutions 

Please see ZapNote ZTZN-1003 

10.4.2. Backstream 

Please see ZapNote ZTZN-0199 

10.4.3. Document Sciences 

Please see ZapNote ZTZN-0710 

10.4.4. Progressive Information Technologies 

Please see ZapNote ZTZN-1080 

10.5.10.5.10.5.10.5.    Content SyndicationContent SyndicationContent SyndicationContent Syndication    

10.5.1. Active Data Exchange 

Please see ZapNote ZTZN-1001 

10.6.10.6.10.6.10.6.    ConteConteConteContent Protectionnt Protectionnt Protectionnt Protection    

10.6.1. ContentGuard 

Please see ZapNote ZTZN-0213 
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10.6.2. InterTrust 

Please see ZapNote ZTZN-1053 
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Related ResearchRelated ResearchRelated ResearchRelated Research    

ReportsReportsReportsReports    

! XML Data Store Technologies and Trends Report (ZTR-ST101) 
! XML Data Storage Multi-Client Study: Evaluating the “Sweet Spots” for XML Data Stores 

Report (ZTR-ST102) 
! Service-Oriented Integration Report (ZTR-WS103) 
! XML and Web Services Security Report (ZTR-WS104) 
! Service-Oriented Management Report (ZTR-WS106) 
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About ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLC    

ZapThink is an IT market intelligence firm that provides trusted advice and critical insight into 
XML, Web Services, and Service Orientation. We provide our target audience of IT vendors, 
service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 

ZapThink’s role is to help companies understand these IT products and services in the context 
of SOAs and the vision of Service Orientation. ZapThink provides market intelligence to IT 
vendors who offer XML and Web Services-based products to help them understand their 
competitive landscape and how to communicate their value proposition to their customers 
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