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Context

Let’s take a journey through the history of hypertext. The passageway starts with Vannevar Bush’s vision in 1945. He wanted to create a machine, which he coins the Memex, to hold his trail of thoughts and to be a canvas where he can fill associations and relationships between any two documents, similar to how the human mind works in recalling ideas. And then along came Ted Nelson in 1960 who said files were such sharp lines of demarcation for the human mind and that linear text stored on paper in file cabinets could not be sufficient. Paper gives no flexibility to the reader to decide where to explore next and is authored wholly by one individual. Surely we can find a better medium to express ourselves, one that mimics how the human mind relates ideas and one that facilitates our thought processes. Mechanisms should be in place to allow material (text, images, information, knowledge, etc.) whose very nature is multi-faceted, multi-authored and complex to be represented and authored in a simple way. And so the vision began… one that will lead us into a hypertext path we still travel on today.

NoteCards in a Nutshell (Frank Halasz, Thomas Moran, Randall Trigg, 1987)

We’re in 1987 with the development of a hypertext system called NoteCards. NoteCards helps people formulate, structure, compare, and manage their ideas. Each idea or information element is placed on an electronic notecard (a metaphor for the 3x5 paper card) and interconnected to other notecards by typed links, thereby forming a semantic network. So we have a knowledge scheme where information elements are nodes, “typed links” are edges, and the entire structure is represented by a directed graph. 

Information Analysis

According to the authors, “analysis involves discovering the significance of ideas, in particular discovering the connections and relationships among ideas”. In order to process ideas, 3 characteristics are outlined:

1. reification of ideas: represent the abstract as concrete objects that can be manipulated.

2. manipulating large amounts of information

3. inherent variable activity.

4 basic objects of NoteCard:

1. Notecard: unit of information (idea) consisting of text, drawing, image, etc.

2. Links: interconnects individual notecards into networks. Users can define the type of the link and also text for the link so that readers can obtain a sense of direction of where the link eventually leads.

3. Browser: notecard containing structural diagram of a network of notecards

4. Filebox: card that contains other cards and fileboxes to help organize collections of notecards in a hierarchy.

From these basic objects, links represent Bush’s trails that associate two documents (notecards) by a common idea. Browsers provide an overall view of the structure of the notecards in a graph so that users can edit nodes (notecards) and edges (links) as they create their own individual paths in the information space (consider these users as Bush’s trail blazers). The filebox is essentially a metadocument, containing other cards and files, so that users formulate their ideas and derive relationships among the nodes. 

The drawback of NoteCards system is that users are forced to pre-formulate their existing ideas into a hierarchical structure. NoteCards wanted users to organize their ideas into decomposable units or topics, to first create a structure so that content can be filled in later. This requirement was a limitation in the simple case where someone authoring a paper initially starts off with a title describing the paper and after completing the body of the document, decides that the title is no longer appropriate leading to a redefinition of the paper’s title. The hierarchical structure forces users to draw lines among ideas. Ted Nelson with his Xanadu vision in the 1960’s would avidly object to this structure. In fact, he clearly states that files and folders (which are organized hierarchically) form “sharp lines of demarcation”, forcing the user to truncate their thoughts prematurely. In his own words (Nelson 1986), “We sought to reduce the influence of hierarchical directories and conventional files (which we see as large lumps with stuck names in fixed places, with compulsory gratuitous naming”.  In NoteCards, fileboxes were meant to help users manage large networks of interconnected notecards through structure. So after Nelson’s coining of the word hypertext, is NoteCards a contradictory theory or were fileboxes just convenient for the programmers to create a directed graph? 
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Reflections on NoteCards: Seven Issues for the Next Generation of Hypermedia Systems (Frank Halasz, 1988)

We move on to a year later, and Halasz realizes some of the shortcomings of NoteCards. He defines hypermedia as “a style of building systems for information representation and management around a network of multi-media nodes connected together by typed links”. NoteCards could not simply rely on a browser to traverse links and nodes in a network consisting of thousands of nodes but rather would require content and structure searches to find ideas. Neither could people be forced to organize their information at the beginning (the conceptual stage) especially when the ideas are not even understood by the authors themselves. Instead ideas and relationships are emergent, they evolve over time and experience and cannot be predefined.  

NoteCards was a system 

1. designed for use by individuals or small groups

2. for creating and modifying hypermedia structures

3. tool for idea processing and authoring in a research environment.

The Seven Issues

Halasz describes the weak points of NoteCards and sets a course for determining future work in hypermedia systems. The seven issues are best summarized in a table:

	Issue
	Current Implementation in NoteCards
	Next Generation

	1. Search & Query in a Hypermedia Network
	network centered on single display: browser

for small authoring; navigation by following links
	zooming: fish-eye views

query-based access mechanism:

    content search

    structure search

	2. FileBox Concept: hierarchical organizational structures
	reference relations; changes made to document card not reflected in source cards
	way to deal with groups as whole unique entities; inclusion relations

	3. Virtual Structures for Dealing with Changing Information
	independent nodes in static network

up-front knowledge of how to structure info
	dynamically determine structure using query, similar to views

    dangling link

    conditional link

	4. Computation over/in Hypermedia Networks
	passive storage & retrieval systems
	knowledge-based AI system

use inheritance, inference engines, rule-based reasoning

	5. Versioning
	NoteCards keeps single version of each node
	maintain history of changes

new contexts created by layering

user maintains private context

	6. Support for Collaborative Work
	NoteCards designed as single-user system
	simultaneous multiuser access

social interactions

Issues: concurrency, notification

	7. Extensibility and Tailorability
	forces user to do a significant database design task

interface requires fair degree of programming expertise
	useful for creating & manipulating nodes but not adaptive

system must operate directly on meaningful contents


Halasz realizes problems arising from current hypertext systems, using namely, NoteCard:

1. users get lost wandering around the network looking for target information and cannot find what they are looking for.

2. difficult to create, name, maintain, follow links in large networks

3. graphical topic browsers are limited for visualizing all nodes in the network

4. a way of dealing with groups of nodes and links as a single entity i.e. a composite node is a collection treated as a single node
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A commentary on Frank Halasz’s Reflections of NoteCards (Elli Mylonas, 2001)

We enter into 2001 and Mylonas reflects on whether the research community has pursued Halasz’s reflections, if some of his ideas did happen and whether his direction for future research still has validity in the context of hypertext in 2001. But before we delve into Mylonas’ paper, a look at Halasz’s talk in the 1991 Hypertext Conference proves worthwhile since she also looks at how ideas have evolved from his talk then. 

So back to 1991, Halasz begins to rethink his ideas for the direction hypertext should head toward. He recalls ending his talk in 1988 saying that hypertext was headed for “self-obsolescence” but now admits that he was looking at hypertext in a simple and narrow perspective, that is, in terms of applications and typed links, and that a broader definition was needed.
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Figure 1: Frank Halasz’s re-definition of Hypermedia in 1991. Taken from his keynote address,

Hypertext Conference 1991.

[Ref. http://www2.parc.com/spl/projects/halasz-keynote/]

Halasz’s talk further refined his direction for hypertext issues succinctly in Figure 2 by looking at the scope of work done between his paper in 1987 and current research efforts in 1991.
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Figure 2: Frank Halasz’s Seven Issues Renewed. Taken from his keynote address,

Hypertext Conference 1991.

[Ref. http://www2.parc.com/spl/projects/halasz-keynote/]

Halasz has broadened his definition of hypermedia to include larger documents of information and removes the notion of connectivity between documents by typed links. More query/search mechanisms were needed to allow users to dynamically structure information i.e. to create dynamic links. Flexible visualization interfaces, such as zooming by fish-eye views or using trees, would help users find their way in a large network. Halasz hasn’t quite yet come to broaden his perspective of hypermedia existing across networks, hardware platforms or applications. In 1991, he still sees hypermedia existing only in “systems”.

Summary of Elli Mylonas’ Paper

So we travel forward to 2001, where Elli Mylonas addresses Halasz’s issues with respect to the World Wide Web (WWW). The WWW, which became ubiquitous around 1995, has definitely become an open “system” and broadened the scope of hypertext. According to Mylonas, “the web is really not a system, but rather a series of standards and protocols”. So we see Issue #2 (renewed) coming to the forefront in the “open” respect. In addition, the web is the universal interface to a worldwide information space (Issue #4 renewed) containing an infinite number of documents with unlimited lengths (Issue #5 renewed). With reference to Halasz’s first paper in 1988 calling for content and structure searches, Mylonas suggests that XML is a possible solution for structure searches, though not in the sense that Halasz’s Query-by-Example implied. So in summary, some of Halasz’s ideas have come into play in developing the web.

Analysis

Mylonas’ paper reflects on some of the issues that the WWW has taken from Halasz’s vision. However, after reading Marshall’s paper, I felt that the latter author gave a more direct comparative perspective of Halasz’s issues. I think that now in 2003, we haven’t really defined how XML can be used in a structured search. I’m not even sure that structured search of the web has been done or is even possible. Rather, we seem to use XML to help us to find structure in a very limited subset of the “unstructured” web. More work seems to focus on the area of tailoring a mesh network to specific information that users need so that they can derive their own relationships and conclusions from multiple sources. 
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NoteCards in the Age of the Web: Practice Meets Perfect (Catherine Marshall 2001)

In the same year (2001), Cathy Marshall also revisits Halasz’s seven issues and compares and contrasts them with the WWW. The web has taken hypertext/hypermedia away from the research arena and is now a concrete representation in the real world. 

Marshall introduces three observable themes that the Web exhibits:

1. growing genre, uses, users

2. role of hypermedia readers

3. formal vs. informal hypertext structures and representation.

Her viewpoints are best summarized in the table that follows on the next page.

	Major Themes
	Original Vision of Hypertext
	The World Wide Web

	growing heterogeneity of hypermedia genres, uses, and users
	- small homogeneous user communities

- designed for intellectual work

 - content and structure search
	- larger scope

- simple page-based model with embedded links

- page ranking and page links, including back links                                                                   - spoofing (false metadata)

	roles of hypermedia readers
	- readers on equal footing with writers

- no support for readers: except for presentation

- virtual structures by query

- versioning

- collaborative authoring
	- more readers

- annotation: consider Amazon

- re-retrieval: beyond search engines & browsing history

- gathering: incorporate existing docs; only refs

- spatial hypertext for organizing

- personal archiving

- collaborative reading

	formal and informal hypertext structures
	- typed links
	- implicit links using the "right look", rather than expressing structure




Analysis & Synthesis

Having outlined from what seems like more differences researchers have had about the direction of hypertext vs. the World Wide Web, can we really say that the web is truly a hypertext success? Specifically addressing Halasz’s seven issues (first set of issues in 1988 or renewed), the directions he foresaw were only partially implemented, but more importantly has shifted from his underlying vision of structuring information. The information on the web is the complete opposite for there is no structure that we can possibly classify the web into: is it a graph or a tree? Perhaps a network of networks? Is a mesh network really a structure? In the web today, presentation is strongly considered more important than structure.

The web can also be viewed as a very simplified model of what the pioneers of hypertext envisioned. Sure the web has links and nodes, but it is a reader’s medium, affords no collaborative authoring or editing, the links are not defined uniformly, and no universal “typed” links exist. Readers make references to other sites but no versioning mechanism exists. Readers store the version on their own machine in order to have the same content for subsequent access to the same information. The author simply has to change the URL of a site or change the content of the webpage for the link structure and “semantic” referencing to fail. Links are author-defined, readers cannot become authors themselves and annotate their perspectives on the same document. Collaborative authoring does not exist on the web. Instead, collaborative authoring has turned into collaborative reading. Even though email can be considered an asynchronous tool for communication, we don’t see collaboration (in real time) on documents using the web as our hypertext “system”, at least not in the way researchers saw version control, concurrency issues, notification and social interaction coming into play. The web is relatively static in these respects. 

However, the web has definitely become extensible in its scope of users. As Cathy Marshall has said, “the fellow in the next airplane seat knew that hypertext meant clicking on a link to get to a new place”. So the direction of the most popular form of “hypertext” has taken a tangential redefinition of its goals and seems to have only touched upon the issues raised by Halasz. We are now living with an unstructured mass of information everywhere. Bringing structure to the web seems almost like reinventing the wheel. The bandwagon is heading in the direction of visualization tools to tailor these lateral associations of ideas. In situations where the “gatherer” is accumulating material from various sources, spatial hypertext will help in authoring unstructured ideas into a structure of collections and element objects. On the other hand, how the “gatherer” acquires the “relevant” source materials is the biggest problem. Finding “relevant” information on the web is non-trivial. I would definitely choose to create various visualizations to tailor the web and help facilitate and spark cognitive processes.

General Plan

1. Use the existing structure of the Web to facilitate information gathering, possibly by search engines or xlinks.

2. Create authoring tool that allow the user to use source web material (video, audio, images, text) and organize them spatially in an information space.

3. Allow users to derive their own relationships via spatial juxtaposition (no artificial intelligence or spatial parser will create or suggest relationships). According to Lucy Suchman, “structure is the emergent property of situated action”. 

4. Allow annotations in the information space.

5. Allow separate instances of the same element to be visible in the information space (use internal pointers for storage, but display full element i.e. no links to other elements)

6. Outcome: users create their own collections.
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