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notion of user as contributor that extends from the ranking of search engine results in 

Google to the annotating of products on Amazon to the creation of blogs and 

Wikipedia eliminates the distinction between readers and authors, which was strictly 

enforced in the pre-web world and was partially mandated by the nature of the tools in 

the Web 1.0 world.  

Although the quality of information on the web remains an issue, the core competency 

of “harnessing collective intelligence” has proven to be a useful quality-assurance 

mechanism in a number of cases.  The well-known example is Wikipedia (“radical 

trust”), which has been shown to have quality that is comparable or better in some 

cases the Encyclopedia Britannica [209, 447] (the online presence of which was 

ironically a significant Web 1.0 achievement). 

 

Figure 11 - Web 2.0 Meme Map  
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The core competency “remixable data sources and data transformations” builds on 

the concepts of “right to remix”, “web as components”, and “granular addressing of 

content” and is realized in architectures such as Yahoo Pipes28 (“Mashups, Reuse, 

Refactor”). These principles are the foundations for mashups, Web 2.0 “documents” 

that can be created on the fly from portions of pre-existing documents and/or 

transformations via web services of those documents or portions thereof.  This is a 

significant change from the atomic and relatively stable of web pages in Web 1.0, and 

a considerable distance from materials in the traditional library. 

“The long tail” is based on the notion introduced by Anderson [21].  The value of 

access to a massive amount of web content, without pre-filtering, is widely 

recognized. The guardian principles of Web 1.0, evident in the popularity of portals 

and walled gardens, have disappeared in favor of “harnessing collective intelligence”, 

upon which situated machine-learning based filtering and personalized selection of 

content can occur. 

“Tagging not taxonomy”, a principle underlying Flickr and many other Web 2.0 

applications, distinguishes Web 2.0 organizational techniques from the taxonomy-

based directory applications in Web 1.0. Tag clouds, or Folksonomies [221, 365], are 

another way of “harnessing collective intelligence”. Furthermore, recent work [89, 

460] on machine learning and advanced clustering techniques has made it possible to 

automatically refine these human-based informal tagging methods into more formal 

ontologies and thereby match some of the “intelligence” of traditional professional 

cataloging. This paradigm of combining volunteer, non-professional human effort with 

advanced computational techniques (articulated by Arms [28]) is increasingly 

                                                
28 http://pipes.yahoo.com/pipes/ 
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widespread in Web 2.0, especially with the increased availability of massive compute 

power due to the commoditization of cloud computing [25]. 

In summary, the Web 1.0 to 2.0 transition fundamentally changed a number of the 

core assumptions in the early web, especially those modeled upon aspects of the 

traditional library meme. The “user as reader” paradigm of Web 1.0 morphed into the 

powerful motion of “users as participants at all levels”. Established notions of 

guidance, selection, and taxonomic organization were put aside in favor of more 

flexible and informal filtering and organizational techniques based on the principle of 

harnessing collective intelligence. Finally, the largely static notion of a webpage as a 

digital document was deconstructed into the remix and reuse mashup culture of Web 

2.0. 

Conflict among the memes 

This section returns to the library meme, compares it to the two web memes, and 

illustrates the widening gap between the fundamental assumptions and principles of 

the library and web information systems. The content of this section is summarized in 

Table 2, where each row corresponds to one of the core library meme concepts, 

described earlier, and each column corresponds to a meme.  A cell, therefore, 

describes the manner in which a meme supports, or does not support, the 

corresponding concept. 
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Table 2 - Essential library elements compared 

 Library Digital Library Web 1.0 Web 2.0 

Control 
Zone 

• Selection and 
collection by 
“bricks and 
mortar” 

• Branding by entry 

• Repository 
• Federated Search 

• Selection and 
collection by web 
sites 

• Branding by 
Domain names and 
portals 

• Long tail 
• Personalization 

Intermediation 
• Fixed roles 

one-way 
information flow 

• Portal 

• Separation of 
reading and 
authoring 

• Publisher web sites 
• Content 

management 

• Boundary 
between reading 
and authoring is 
undefined 

Documents 

• Definition by 
physical binding 

• Fixity and 
provenance certain 

• Digital Object 

• Web pages 
• Relative fixity 
• Provenance based 

on domain 
name/site origin 

• Wikis/Blogs/M
ashups 

• Fixity and 
provenance 
uncertain or 
non-existent 

Uniformity 

• Cataloging 
standards 

• Physical 
organization 

• Metadata 

• Metadata 
standards 

• Directories/ 
Taxonomies 

• Tags/ 
Folksonomies 

• Google 

From control zone to crossing boundaries 

As noted by Van House, “digital information crosses boundaries easily… [469]” In 

other words, online content, even within the document-centric paradigm of Web 1.0, is 

by nature problematic for the control zone principle of the library.  However, the 

notion of a boundary is particularly at odds with the underlying principles of Web 2.0. 

I am not asserting that the notion of a boundary and the management of the objects 

therein are irrelevant. As Marshall points out, boundaries are useful: “… the practical 

everyday reality of workplaces and public institutions… is rife with boundaries that 

shape human interaction and any associated engagement with technology and 

documents.” [362].   However, in an era of networked distributed scholarship, the 

utility of an institutionally-mandated boundary, in the manner of the library meme, is 

debatable. There are two reasons for this.  
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The first reason is the decreasing relevance of selection, due to the combination of the 

recent mass digitization projects, which retrospectively are putting unprecedented 

amounts of legacy content online, and the near ubiquity of various forms of digital 

publishing, which are ensuring that the vast majority of new content is “born digital” 

and available online. Although not all content is available online, the amount that is 

online is sufficient to meet almost all the needs of an increasing number of 

information consumers. As commercial endeavors such as Netflix and research efforts 

such as movielens29 have shown for movies, making the full extent of a collection 

available to users (i.e., starting with the premise of no selection) seems more sensible 

than pre-determined selection based on the supposedly common interest of a 

community (i.e., a library’s patron community). In this manner, it is then possible to 

exploit the long tail with subsequent application of individual or community-focused, 

algorithmic selection techniques (e.g., recommender systems, collaborative filtering) 

[36, 369]. These automated techniques are especially relevant in the participatory 

environment of Web 2.0 in which information users actively annotate the utility and 

quality of content. 

Second, it has become increasingly difficult for an institution such as a library to 

define exactly what is the community that should guide their boundary-setting 

activities due to the inherently location independent nature of digital information 

delivery. Take, for example, the “community of scholars” that an academic research 

library supposedly serves. As global communication has become easier and cheaper, 

the locality of scholarship has broken down and collaborations frequently involve 

scholars spread across several institutions and continents.  As Wheeler notes [485], 

                                                
29 http://movielens.umn.edu 
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“… scholarly work products are increasingly multi-authored, and often with scholars 

from two or more institutions and multiple disciplines.” In addition, “… the Internet 

has hastened the informal and formal communication of scholarly results, and the 

research process is increasingly a process of contributing to community data 

repositories and conducting further research from community data.” Lastly, “… these 

connectionist endeavors are not only within a research community, but many advances 

in human knowledge rely on deep interdependencies between disciplines…” As 

described then, scholarship is increasingly global and collaborative with a highly 

diffuse and situation-specific community structure. This is problematic for libraries 

that choose to define an institutional control zone based on a defined community’s 

needs and interests. 

Some members of the library community have called for libraries to embrace the 

notion of the long tail and, in fact, recognize their contribution to it.  In a recent article, 

Dempsey [156] notes how “libraries collectively manage a long tail of research, 

learning and cultural materials.” He further describes how libraries “… need new 

services that operate at the network level, above the level of individual libraries.” 

Proposals such as this are interesting and may point out a path forward for libraries in 

the Web 2.0 context.  However, if as Atkinson suggests the control zone principle is 

essential to the library, contradictions between exploitation of the long tail and the 

control zone must be resolved. 

From intermediation to disintermediation 

Like other components of the library meme, mediation should not be totally dismissed. 

Navigating an information universe often requires expertise that students and even 

researchers lack, and all of us could at times benefit from the help of an experienced 

reference librarian.  
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But the notion of the benevolent guide or gatekeeper standing between well-defined 

producers and consumers of information began to break down in Web 1.0 and is 

clearly contrary to the participatory culture of Web 2.0.  Direct searching of the global 

information space using commercial search engines and subsequently bypassing the 

library for information access is part of every day life. This will only become more 

prevalent as increasingly powerful mobile devices and ubiquitous conductivity 

infiltrate further into the culture. 

Intermediation is also subverted in the Web 2.0 environment due to the breakdown in 

fixed role assignments. Participants in the Web 2.0 information system rapidly move 

between authoring, consuming, publishing, annotating, and a host of other information 

roles. This cyclic and dynamic information flow is illustrated in Figure 12 (contrast 

with Figure 4), which shows how users of the web continually cycle through multiple 

roles, all of which contribute to an information space that is shared amongst all 

participants. 

The “user” or “patron” has been replaced by the “participant” in Web 2.0.  As Van 

House [468] points out the notion of the user has all along been artificially defined and 

imposed: 

… the user is constructed, and configured, not a natural object with 
characteristics to be described and information needs to be 
“discovered.”… [ the ] representations of users (even the term “users”) are 
culturally and historically situated, intended to help in the design of 
services and systems, but not likely to reflect the participants’ 
(information users and producers, knowledge workers) own views of their 
situation. 
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Figure 12 - Web 2.0 information flow 

Benkler [48] similarly states that the pure notion of the information consumer, or user, 

is really just a side-effect of a constrained physical information environment and of an 

information economy in which the channels of distribution were expensive and 

therefore controlled by large institutions (e.g., publishers, libraries, media companies).   

The complete democratization of the distribution system in Web 2.0 has eliminated the 

pre-existing role constraints, and we are seeing the progressive breakdown of fixed 

roles in all aspects of information flow, and elimination of the need for intermediaries 

to broker among them. 

From documents to mashups – the decomposable and composable document 

As described earlier, both Buckland [103, 104] and Levy [338, 340] adopt an 

evolutionary perspective on digital documents.  In their view, digital content is just 

another genre of materials, to which the important notions of fixity and provenance 

can be ascribed. 

Others take a more revolutionary perspective and are less sanguine about the fit of 

increasing complex and dynamic digital documents with the standard library 
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formulation of the document.  Lyman [349] observes the manner in which digital 

documents clash with the information flow and fixed roles mentioned above: 

The physical, phenomenological, and epistemological differences between 
print and digital media have fundamental consequences for the nature of 
publishing.  In print publishing, value is created by the author and the 
publisher through the reproduction of the mass-produced book in a 
standard form and format.   The computer user, however, controls not only 
the creation of the text but also its reproduction and distribution through 
the network. 

Bauman [40] concurs with the notion that digital genre are fundamentally different 

than their predecessors: 

Internet genres represent a revolution in text because they signify vastly 
different organizations of work-in-the-world; they allow for new 
relationships between reader and writer—between actor and agent, to 
borrow from genre theory again—that heretofore could not exist in the 
world. 

At first glance, the apparent difference between physical and digital documents lies in 

their respective mutability.  However, a deeper examination reveals that this may not 

be the important factor. Indeed, as Levy claims [338]: “Rather than think of paper as 

fixed and digital as fluid, we would do better to realize that all documents are fixed 

and fluid.” For example, although an individual physical book is relatively immutable 

(even it can be marked up and destroyed), the information content of the book itself 

may vary across several editions, each containing corrections, revisions, and updates.  

Thus, a physical manifestation of some work is not fundamentally different from the 

digital (e.g., PDF) manifestation of that same content that is published online and 

updated with some frequency.  

I argue, instead, that the real inflection point is the transition of the document from its 

physical and “traditional” digital forms (e.g., pdf, HTML, MS Word) that dominated 

Web 1.0 to the multi-source mashup “documents” that are increasingly prevalent in 

Web 2.0. Berman, et al. [50] argue that mashups are evidence of two fundamental 
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shifts in the nature of media (i.e. documents); the move toward open distribution 

platforms or  “Content hyper-syndication” (through RSS, ATOM, etc.), and the shift 

to user-generated content or “new platform aggregation” (using tools like Yahoo 

Pipes30 or the Google Mashup Editor31).    Examples of mashups range from the 

relatively mundane single-sourced, periodically-changing Google Maps presentation 

of property listings32 to highly dynamic, mixed source mashups.  One example of the 

latter is a mashup that presents a changing display of current issues of global interest 

by selecting photos from Flickr that best match the content of recent “tweats” on 

Twitter33.   

Is the latter example still a document, even in the more expansive definitions 

presented earlier?  By all accounts, there is almost a complete lack of fixity in this 

“document” – the periodicity of tweats is completely indeterminate - and is even more 

uncertain due to the fact that document content is also dependent on the change cycle 

of Flickr.  The nature of its provenance is similarly complex, given the multi-source 

nature of its two intermediate sources, Flickr and Twitter.  The increasing presence 

such “documents” in our information space will demand new forms of curation, 

especially to ensure that valuable information persists over the long term.  However, 

the nature of this curation will need to assume forms quite different from traditional 

methods that assume some level of fixity and some notion of provenance.   

                                                
30 http://pipes.yahoo.com/pipes/ 
31 http://code.google.com/gme/tour/tour1.html 
32 http://propertylistingmaps.com/site 
33 http://portwiture.com/ 
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From enforcing uniformity to celebrating diversity 

Earlier in this chapter I described the manner in which the library employs its keystone 

service, the Catalog, to impose “order on chaos”.  Cataloging records are surrogates 

that overlay a uniform model on heterogeneous information. The modern library 

catalog has proven its worth for more than a century as an outstanding intellectual and 

technical achievement and as an invaluable tool for discovering information and 

traversing its semantic relationships [452].  Yet, even in the library community, it is 

widely accepted that “[t]he catalog is in decline, its processes and structures are 

unsustainable…” [106].  The obsolescence of the catalog is due to both practical 

problems with implementing it in the online context and, more fundamentally, with its 

conceptual incompatibilities with the information model that has emerged in Web 2.0.  

The practical problems arose early in Web 1.0 as an increasing number of valuable 

information resources appeared on the Web. The role of the Catalog as the single entry 

point to information was challenged as a growing number of people bypassed it for 

information discovery (this was described earlier in the context of disintermediation).   

In response, many libraries attempted to “catalog the Internet” [391], at least the 

“valuable” resources, effectively trying to “order” this new genre using their 

traditional rules and tools for imposing uniformity.  This effort was ill-conceived and 

was generally abandoned, except for a very select group of resources, because of the 

prohibitive cost of conventional cataloging [134] and because of the ephemeral nature 

of many web resources.   

Apropos of the latter, including an information resource in the catalog de facto brings 

it into the control zone of the library, endowing it with some measure of integrity and 

assuming a modicum of curation of it.  These are quite problematic for ephemeral 
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digital resources, which may disappear or morph into content far outside the library’s 

integrity standards. 

Although the general attempts to catalogue the Internet were relatively short-lived, 

initiatives to develop methods for describing selected digital resources with 

bibliographic records flourished in the Web 1.0 era of the mid- and late 1990s. These 

efforts were based on the assumption that some sort of surrogate record was a 

necessary component of resource discovery. Acknowledging the expense and 

complicated nature of traditional library cataloging, these efforts developed the 

alternative of metadata, a simplified form of structured record. 

The most prominent metadata effort was, and still is, the Dublin Core Metadata 

Initiative34 (DCMI), which was originally conceived in 1994 to address the 

shortcomings of early crawler-based web search engines that matched queries to 

documents using word vectors alone. These methods were not yet supplemented by 

link-based searching and result ranking techniques [96, 267], and were not well-

adapted to the scale and diversity of the web.  These technical problems and the 

enduring influence of the role of the Catalog in history led many assume to that 

metadata “records, created by content experts, were necessary to improve search and 

retrieval” [480]. The success of these efforts as a tool to improve resource discovery, 

especially relative to their expense, is examined at some depth in Chapter 8 and 

Chapter 10. 

The radical transformations in the information model in Web 2.0 have added to the 

practical problems with cataloging – for example, as noted mashup documents are an 

order of magnitude more ephemeral than standard HTML web documents.  But, more 

                                                
34 http://dublincore.org 
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fundamentally, the web, and Web 2.0 in particular, reveals and perhaps provides an 

opportunity to ameliorate basic flaws in the assumptions and implementation of the 

uniformity principle underlying cataloging.  

As Bade describes [38], cataloging has been historically driven by the assumption of 

the “platonic ideal” of a “perfect record”, containing intellectually complete and 

objectively assigned information.  But the creation of the perfect record is not the 

simple result of transcribing “natural” and universal properties of information 

resources [336].  Sometimes basic cataloging fields such as title and author 

information have to be inferred according to a set of professional standards [213].   

Furthermore, the scholarship on subject classification, arguably one of the most 

important features of cataloging [452], indicates that this ideal of objective uniformity 

is a chimera. As Borges [74] stated: “there is no classification of the universe that is 

not arbitrary and conjectural”, and indeed the uniformity presented by the library 

catalog is constructed according to dominant cultural norms and biases, that have been 

projected globally in the sometimes benign and sometimes pernicious effort to create 

that uniformity over heterogeneous information. As Bowker and Star describe in their 

landmark book on classification [85], the classification schemes underlying this effort 

have at times been far from objective and have, at times, been objectionable. These 

same points are raised by Weinberger in an article specific to Dewey and his subject 

classification scheme [484] that is widely deployed in libraries.  For example, as noted 

by Kim [264], “In the main class for religion (200–299), divisions from 230 through 

289 are dedicated to Christianity while other religions are compacted in 290 to 299.” 

In addition to these problematic intellectual assumptions of cataloging, its traditional 

implementation reflects a set of technical restrictions no longer germane to the online 

web context.   In the physical library context cataloging surrogates were created at 
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time of accession, bound to a physical artifact, and were relatively immutable (modulo 

occasional corrections).  The uniformity imposed by them, independent of its 

objectivity or bias, was institutionally determined, and pre-imposed, regardless of the 

immediate needs of the user or her actual community of context.  Notably, in the 

physical library, these communities of context were at least easy to determine; they 

were the neighborhood of the local library, or the campus of the academic library. 

These technical limitations are no longer relevant in Web 2.0 and they are inconsistent 

with user information behavior and the nature of online communities.  The Web 2.0 

space is a collection of self-organizing communities [45, 412] that form and dissolve 

at a constantly accelerating speed.  Instead of having to pre-impose order making on 

this dynamic environment, increasingly powerful technologies for personalization and 

customization [107, 455] make it possible to create situated, individualized, and 

community-specific uniformity and “make it theoretically possible for people to think 

and act globally and, simultaneously, to act locally and individually” [46].  The library 

meme-centric activity of teams of professional catalogers institutionally creating 

“order from chaos” may indeed be part of the past. 

Chapter Wrap-up 

This chapter explored the full sociotechnical dimensions of the library in both its 

physical and digital manifestations and of the web as it has evolved from its early form 

as a largely document network to its current Web 2.0 manifestation. The goal of this 

analysis was to understand the library and the web as more than institutions, 

technological phenomena, or physical instances. As described, these more visible 

aspects of each information system are really evidence of sets of motivating concepts 

and principles about the organization, management, and availability of information 

independent of its physical or online form. 
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I used the notion of a meme map to illustrate the sociotechnical aspects of each. 

Memes and the maps that illustrate them are multi-dimensional, revealing the internal 

perception, the underlying concepts and principles, and externally visible artifacts of 

the respective entity. 

Using this tool I asserted that there are five key concepts underlying the library, 

independent of its physical or digital form. These are the control zone, which is an 

internally and externally relevant demarcation of the boundary defining the library’s 

scope of management and curation; intermediation, which situates the library as an 

objective broker and guiding agent between producers and consumers in a 

unidirectional flow of information; the document abstraction, with its assumptions of 

fixity and provenance upon which the library’s handling of multiple genre of 

information resources is based; uniformity, which is projected upon a complex and 

heterogeneous information universe making it possible to assert a common 

information model to describe the information universe through cataloging; and 

longevity, which establishes a commitment to the availability and management of 

information content over the long-term. 

As described in the previous chapter, these principles persisted through the transition 

from the physical to digital library because of the manner in which digital library 

research was formulated and funded and because of the nature of the communities 

involved in that process. As a result, many of the key technical artifacts of digital 

library systems, which are the externally visible realizations of the underlying 

concepts, are translations of components of the physical library into the online 

environment. 

In contrast, the creation of the web and its evolution over the last two decades has not 

been constrained in this manner. The original design of the web by Tim Berners-Lee 
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envisioned a rich, participatory, social environment. The phenomenon that we now 

refer to as Web 1.0, the read-only document web, was actually a limited instantiation 

of that vision. In fact, many of the initial web applications and design concepts, such 

as portals, directories, and gated communities, display traces of the library legacy 

themselves. The initial document-centric web and the traces of the library paradigm 

within it facilitated the integration of digital library systems with its technology. 

This comfortable coexistence has undergone a profound change in the transition to 

Web 2.0. As I described, the Web 2.0 meme contradicts virtually all aspects of the 

foundation of the library (except for longevity, the solution to which in the digital 

context remains unresolved). Web 2.0 embodies a new information model based on 

participation, role fluidity, dynamic content, and situated organization and selection. 

As this information model has spread into all aspects of our information society 

including politics, business, and scholarship, the viability of digital library 

applications that manifest a more restricted, institutionally managed library 

information model has become questionable. 

Certainly, these digital library systems themselves could embrace this new information 

model in the form of Library 2.0. But the questions of Theseus’s paradox return. Are 

these then digital libraries? Or are they just collections of content and services that 

have been assimilated into the web? 


