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Title: What is a metadata architecture? 
 
Abstract: 
 What is metadata architecture? This paper samples some of the current thinking as 
found in books, on-line articles, and other sources to understand what the terms and the 
concept mean to information professionals.  What this investigation showed is that there 
are such things as metadata architectures, that people are using them, talking about them, 
and designing them.  
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Introduction 
 This is a shorter version of a paper inspired by a special workshop session at the 
2003 Dublin Core Conference held in Seattle. The session was entitled “The Computer 
and Information Architectures of Metadata”. The session was meant to be provocative, to 
make all of us think and converse about the use of metadata in information architecture.  
This paper is an extension of that dialog, asking the question, ‘what is metadata 
architecture?’ What would it look like? Who does it? How is it different from 
‘information architecture’?  
 
Definitions 

One of the first people to address the idea of ‘metadata architecture’ was Tim 
Berners-Lee in 1997. His web document represented some of his earliest thinking on the 
‘semantic web’ (Berners-Lee 1997). The paper is complex, a set of ‘metadata axioms’. 
His statements abstractly describe the functional use of metadata with axioms like 
“(m)etadata is machine understandable information about web resources and other 
things” (Berners-Lee 1997:1). He lays out several general rules, culminating with the use 
of propositional logic statement to formally describe his model. 
 

His paper is an important contribution to an understanding of metadata 
architecture. Berners-Lee wrote that “metadata can be a first class object” (ibid) --
meaning (I think) that a metadata object may serve as a proxy of an information resource. 
He suggested that “(t)he architecture is of metadata represented as a set of independent 
assertions” (3). Those ‘independent assertions’ are attributes of the resource they 
represent (ibid). Any number of assertions, whether independent of each other or not, can 
be combined to create sets of statements about a resource. These simple ideas form a 
basic, abstract model of metadata for information resources. How machine readable and 
human understandable value pairs become ‘self describing data’, as Berners-Lee 
envisioned, is thru architecture.  

 
Metadata is also an architectural element in broader information architectures. At 

the 2003 DCMI special session “The Computer and Information Architectures of 
Metadata”, Carol A. Hert said that information architectures must address “what 
metadata are necessary to support the user experience” (Hert). She said that information 
architecture must be informed as to “what representations and systems support (would be 
need for) the processing of metadata” (ibid). What a metadata architecture might do is to 
describe the “(r)elationships of metadata schemas/structures/etc., to the inherent 
structures and use of the information represented”. It would also include definitions of the 
“(r)elationships of information architectures and the available technologies to support the 
information” system (ibid).  

 
The idea that architecture for metadata is an essential part of larger information 

architecture was a theme at the session. Two other presenters at the session, Anca Mosoiu 
and Brett Lider, shared a case study of a corporate web site overhaul. In their case, the 
architectural focus on an information system’s metadata drove the site’s re-design. The 
improved site improved internal knowledge sharing and influenced the corporation’s 
business processes for the better. In their metadata architecture taxonomy, a kind of 
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codification of the business process domain played a critical role. This is an important 
facet of metadata architecture: metadata helps manage the human meaning of information 
in a system.  
 
  Some examples 
 An excellent resource for examples of metadata architecture and design is from 
the experiences of librarians. The best approach to designing anything is to know 
beforehand what will work and why. One good example form the mid-nineties was the 
National Digital Library Project (NDLP) of the Library of Congress. Their goal was to 
digitize certain historical collections and make them available for researchers on the web 
(Arms 3).  
 
 The NDLP architecture started with a high-level model of activities: user-search, 
user-select, system-retrieve, and system-display. This architectural approach was based 
upon three essential principles: First, “the organization of information must not be biased 
by expectations about how users will approach the system, nor assumptions about their 
level of expertise, or the sequence in which items will be accessed” (5). Next, the digital 
library assets must be easy to manage (ibid); finally, the architecture “must reflect the 
economic, social, and legal frameworks developing in the information infrastructure” 
(ibid). For the NDLP system, the philosophical principles used to govern the architecture 
lead to meeting one of their primary goals, the implementation of a flexible information 
management retrieval system for their diverse community of users. 
  
 Information scientists and theorists are also good sources. Paul Miller, a prolific 
author and specialist in information system interoperability, considered “architectures as 
forming a philosophical basis” (Miller 2001:1) from which interoperability frameworks 
may be created. He saw information architecture in general as having three distinct 
elements. There is the ‘technical architecture’, such as a technical or implementation 
view of how the system might work. There is a ‘functional architecture’, which can be 
thought of as a process view. Lastly, there is something he termed “the landscape 
architecture” that “serves to bound the realm of possibilities, to define what is in and 
what is out and to describe the relationships between users, resources, and technical 
systems” (2). I think he might agree that metadata architecture belongs here.  
  
 Taxonomies are important part of metadata architecture. Brett Lider, who gave a 
separate presentation at the special session of the 2003 DCMI Conference, suggested that 
taxonomies and metadata should be used as tools of the information architect. Lider 
showed that an architect’s use of taxonomies provides users with natural and intuitive 
navigation in an information and a system’s functionality. “Metadata”, said Lider, “can 
support holistic modeling of the business, making the website a manifestation of the 
business and not just a separate entity” (Lider).  Additionally, Paul Miller recommended 
that “(t)erminolgical tools such as thesauri are an important foundation in effectively 
creating, curating, and reusing rich information resources in an on-line environment 
(Miller 2000:10).  
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Certain academic, government (including military), and library communities in 
the United Kingdom, such as the UKOLN (United Kingdom Office for Library and 
Information Networking), are leaders in the research and art of information and metadata 
architectures.  The recent e-Science program is another excellent example: “e-Science is 
about global collaboration in key areas of science, and the next generation of 
infrastructure that will enable it” (Adrianne 2002:6). The e-Science program contains a 
number of projects to find more effective ways to share vast amounts of scientific 
research data. Among other things, their experiments with “(d)iscovery process mark-up 
language” and more robust federated searching contribute to an evolving metadata 
architecture practice. How metadata is implemented in these projects may change the 
way scientific research is done: researchers will be able to do more ‘collection based 
research’ more easily (2). 
 
 Metadata architecture is critical for the success of such initiatives as e-Science 
and e-Government in the U.K. Metadata architecture adds a kind of semantic layer 
between information resources and the diversity of the audience of information 
consumers (who might be human or software agents) for those resources. This is a new 
kind of architectural thinking for information systems design, perhaps owed to the earlier 
work done by those implementers of Z39.5. It is a model that moves us away from direct 
queries of resources to a federated search of multiple metadata resources and services for 
information –in effect, building information haystacks to find sought-for needles (4).  
  
How is it done? 

The trend of enterprise information systems away from static, stovepipe client-
server transactional systems toward flexible, federated web services, and the new so-
called “content-centric applications” (Gilpin), may require some sort of metadata 
architecture. Something like this is necessary to deal with the details of user-terminology 
control in large systems; or, how to arrange schema registries and repositories for optimal 
performance and interoperability with other systems; or, even what metadata schemas are 
appropriate for what problem.   

 
The Warwick Framework (named for the place a workshop was held in Warwick, 

England) from 1996 may represent the most complete idea of what a metadata 
architecture framework might look like. The framework is based on the assumption that 
metadata, by its nature, must take on a variety of forms; that it can be either specialized, 
or general (Lagoze 2); and the range of the diversity of forms of metadata will continue to 
expand, especially as new tools are developed to assign semantic meaning to information 
for retrieval (ibid). The framework posits several practical axiomatic statements (in the 
sense that the rules they lay out are reasonably applicable to information systems) to 
effectively deal with the ever expanding scope of metadata. It recommends a container 
architecture approach to provide a mechanism for aggregating logically related but 
discrete packages of metadata objects (ibid). These containers may be persistent or 
transitory, based on the needs of the business problem being solved. Authority, Rights, 
and Use were noteworthy key components in this architecture both at the package and 
container levels. The framework’s metadata packages and containers were thought ideal 
for a COBRA implementation (6).  
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What’s the business case? 

Metadata is not just for use in library catalogs, academic researchers, or web sites. 
Every digital object created today has some kind of metadata associate with it, even if it’s 
just the lowly time stamp or location on a disk. The advent of Google, its rising 
popularity, and it’s seemingly great ability to help us find things on the web, may lead 
business strategists to think we really need nothing more to manage information retrieval. 
But search engines have limitations in that they can only index what’s been published in 
a simple, brute force way. If you are a domain expert you may find using a Google 
engine useful because you know the terminology of the domain; a weakness here is the 
fact you must depend on others knowing that same terminology in the same way.  

 
Metadata in itself does not solve all of our information management and retrieval 

problems. There is no perfect solution, no perfect metadata. However, the use of a 
framework, and an architectural approach in the design of a system that will use it 
effectively, may lead users away from having to build haystacks to find needles. Software 
products are being designed now more to reflect the business needs of integration, 
interoperability, and seamless exchange and retrieval of information. One group of 
authors from Giga Reasearch suggested that “by the end of 2004 many of today’s 
applications will have begun the shift from being centered primarily upon the input and 
maintenance of transactional data to a more content-integrate/content-centric paradigm” 
(Gilpin).  
 
Conclusion 

• There is indeed a thing out there called ‘metadata architecture’; people are 
practicing it, talking about it, and evolving it.  

• There may or may not be such things as ‘metadata architects’ (yet).  
• Metadata itself can be a useful tool for information architects in their practice.  

“Metadata”, said Bret Lider, “can get our site structure layout semantics out of 
our heads and embedded in the system logic” (Lider 2003).  

• Metadata’s importance to information systems design is considered by some to be 
a “key part of the information infrastructure necessary to help create order in the 
chaos of the Web” (Duval 10). 

• An architecture of metadata should cover the Business Needs from the Business 
(Duval). 

• It is still a new skill set and domain; those who want to practice it should be 
continually aware of what the more experienced professions are doing. 
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