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I. Institutional Overview

The McGovern Historical Collections and Research Center (http://mcgovern.library.tmc.edu), a unit within the
Houston Academy of Medicine - Texas Medical Center Library (HAM-TMC Library), is building a web-based
digital library of medical history concentrating on the State of Texas and the Texas Medical Center. Our goals are
to increase the awareness and utilization of the large, rare, and culturally rich holdings of the Library and its
partners.

Founded in 1949 and located in Houston, Texas, the Houston Academy of Medicine-Texas Medical Center Library
was created to serve the information needs of the health sciences students, faculty, researchers, and community.
This not only includes the community of the Texas Medical Center but also the greater community around it.
HAM-TMC is a private library funded by a consortium of twenty medical institutions.

The library itself is a member of the Texas Health Science Libraries Consortium, comprised of the University of
Texas (UT) School of Public Health Library, the UT Psychiatry Library, the UT Medical Branch Library in
Galveston, the UT M. D. Anderson Cancer Center Research Medical Library and the UT Dental Branch Library.
The Consortium libraries have established extensive collections in the fields of medicine, dentistry, cancer, public
health, psychiatry, and the history of medicine. Reciprocal borrowing privileges are enjoyed by cardholders of the
member libraries. The Houston libraries are located in the Texas Medical Center (TMC), which began in 1942.
TMC is composed of 41 not-for-profit institutions (http://www.tmc.edu/institutions), covers over 675 acres, and
has over 54,000 employees. It has been named one of the United States' Medical Library Information Center of
Excellence and is the regional medical library of the National Network of Libraries of Medicine for the South
Central Region.

Situated within the HAM-TMC Library, the John P. McGovern Historical Collections and Research Center houses
some of the United States’ finest collections of biomedical history. The largest portion of the Collection reflects
the interests of its namesake, Dr. John P. McGovern. Within this portion can be found significant holdings in the
areas of American medicine, allergy research, pediatrics, and the writings of William Osler. Dr. McGovern has
also donated reference collections in the history of medicine and many classics in other biomedical specialties. One
such specialty is the Center's significant manuscripts and book holdings in the study of rheumatology, having been
built up from the collections of Drs. Reginald Burbank, Kevin Fraser, Philip Hench, John Decker, Samuel
Tarnopolsky and many others. As such, it is an outstanding resource for studying the international growth of a
medical specialty as well as the development of research other rheumatic diseases.

Significant collections from members of the Atomic Bomb Casualty Commission
(http://mcgovern.library.tmc.edu/text/collect/abcc/about.htm) as well as collections on public health, the
development of the Texas Medical Center, Texas medical history, and cardiovascular disease are here as well. The
Center holds some 45,000 photographs and over 90 manuscripts related to Houston health care. Unique among all
of these holdings is the "Gazetteer" (http://mcgovern.library.tmc.edu/text/gaze/index.htm ), a database with
references and biographical information of nearly 8500 deceased Texas physicians.

II. The Model, The Mechanics, and The Creation of Hypermedia

Our goals are being approached in part by developing and implementing an academic publishing model in which
the intellectual content of the original object is enhanced and made more widely available. The intended



application of our publishing model is to provide ready access to materials in the Collection of historical,
educational, cultural, or social significance. By creating parallel versions in digital and print formats, the
intellectual content of manuscripts or other materials can be made more widely accessible. The enhancement
occurs in the digital format by including additional materials such as images, sound files, or supplementary text
files that would have been precluded in traditional print media. We refer to this as the process of combining
disparate media types into compound documents and their delivery mechanism as "hypermediation".

One of the original intentions of the World Wide Web was to facilitate the sharing of scholarly scientific materials
by means of a global network using shared standards of document structure. As the ubiquity and
commercialization of the Web has increased prodigiously, that original goal has remained but a necessity of fiscal
responsibility has developed. As a result, institutions must cope with defining new concepts of value for their
intellectual assets in an arena where rapid and global dissemination is a fundamental feature 1. Further, the Web
itself is increasingly viewed as a new medium for publication, separate but equal to traditional media2.

For special libraries and archives, this is a challenging proposition. Given the nature of the Web, they must balance
the need to make material available against the apparent surrender of intellectual control over the material through
the vehicle of web-based dissemination. Traditionally, if one can use such terms with regards to the Web,
institutions rarely opt to make an entire corpus of material freely available via their website. For an investigating
scholar, this is a not a desirable situation, as it means having access to only a portion of a work they seek, even
though the work may be presented with sufficiently useful resolution. The approach, practiced by some, of
mounting complete works that have been processed so as to be of little value when copied (through the use of low-
resolution image files) is even more discouraging. The mantra of "information wants to be free" has led to an
atmosphere in which many users have felt free to appropriate and distribute the materials of others with total
disregard for copyright and with seeming impunity. This has been met by the odious restrictiveness of commercial
ventures in Web publishing, attempting to follow traditional approaches to publishing, wherein one must truly pay
to play. All in all, this is not an encouraging environment for a scholar in the 21st century, sitting at their
workstation as Vannevar Bush might have envisioned it 3.

Briefly described, we are developing a model in which end-users to have the choices of printing a
facsimile of the print version for free, viewing an enhanced version on-line for free (or for fee), or
downloading an enhanced version for a fee, these latter two being possible through the use of server-
based software. A print version will be made available, published by a traditional publisher, bound and
distributed much as any other book might be handled. The same text content will also be available, in
facsimile form, via website delivery. This will allow any user access to the essential intellectual content
of the manuscript, in much the same manner that the Project Gutenberg has made the content of some
2550 texts available in ASCII text format. There is, however, the distinction that the facsimiles are being
delivered in "image" file format and that the Project Gutenberg files, as ASCII, are searchable for text
strings. While a user might choose to print each and every page of the facsimile, little fiscal gain is
realized by doing so when weighed against the cost of purchasing the book already bound. The
advantage to the user is clearly the immediacy of access.

Still, the material has been made available for use. Other considerations include the use of ubiquitous, albeit
proprietary, Adobe Portable Document Format (PDF) for the facsimile files. This solution4, based on the wide-
spread distribution of the free Acrobat PDF reader, allows for a very sophisticated control of page layout,
presentation, and indexing for searching, but is essentially limited to the use of still images and text. Hyperlinking
of Uniform Resource Locators (URLs) is possible. One significant aspect of the use of the PDF is the use of
encrypted PDF files with Adobe's PDF Merchant, the server-based software enabling the secure exchange of
content electronically. This system gives tremendous flexibility with regard to the access and use restrictions
placed upon the hypermedia. Use can be restricted to a given CPU ID, a user id, a local hard drive, or portable
media such as a Zip drive. Additional control of the ability to view only, print, annotate, or select text and graphics
is offered through this system.



The enhanced version, conceived at its most basic as being the same text version but with hyperlinked material, is
made freely available via the website. This is the hypermedia version in which value has been added through the
use of additional materials such as linked digital audio, digital video files, or additional image files that were not
possible in the bound analog or facsimile version. The user may explore this version on their workstation with any
web browser, bookmarking as they choose. Because of the linked nature of this compound version, no fiscal loss
occurs through the user printing screens as they use it. Should the user choose to download this version, they are
prompted for an appropriate form of payment that allows the downloading of a copy file for use only on their local
machine.

Taken at face value, this might not appear as a revolutionary course of action. Other institutions have been taking
similar steps to produce on-line content from their collections5. Most paradigmatic shifts are, however, rarely
obvious as they begin to manifest themselves. The observer can frequently be aware that something profound is
underway, but can rarely predict or anticipate with any real degree of certainty. Fust and Schoefer certainly could
not have anticipated the far-reaching impact of their following Gutenberg's actions. What we perceive to be
significant in this use of our model is our approach to the concept of the "value-added" enhancements as we make
content available via the Web.

As mentioned above, we use the term "hypermediation" to describe the process by which our compound
documents are created and delivered. Various terms have been used to describe the steps whereby a document,
(one which, due to the nature of its constituent components, can only exist in electronic form) is created and
delivered via computer interface. "Multi-media", a term which certainly predates digital media with its origins in
the use of audio tapes and slide show controllers, best describes those entities using direct apprehension by the
basic human sense, usually sight and sound, but not excluding the possibilities of smell, taste, or touch, and
generally firmly set in the physical world for their delivery. The term seems inadequate to encompass the
possibilities that now exist.

With the advent of "digital" media and its delivery via the digital environment of the computer interface, a
synesthesia is possible which allows the creator to blend, morph, or bend qualities in a manner not available with
traditional physical or analog media. At its creative extreme, one can present the "sound" of a spreadsheet or the
"color" of a mathematical equation with the most basic of desktop computers. The results no longer remain in the
domain of physical reality but are now presented within a digital context far beyond the gnosis of the users' five
senses, an experience which must be mediated by an electronic interface. Indeed, following the increased research
of feedback devices, physical interaction with, and manipulation of, these digital phenomena is now possible
within virtual realities. Indeed, we can now readily describe information as being experienced as a matrical space,
capable of being glimpsed along multiple planes, allowing us to consider entirely new, and hitherto unknown,
relationships and contexts.

To create this hypermedia, we avail ourselves of digital audio files, digital video files, digital images, and text files.
Some of these files may not exist prior to our endeavors; such materials must be created using the appropriate
combination of software and hardware. The creation and combination of such assets represents a new area of
intellectual control and value and as such, also represents a new arena of participation for those institutions that
have holdings of unique materials.

III. Mechanics of Digital Asset Acquisition and Creation

The approach presently taken is a pragmatic one: the most appropriate method is used to digitally capture and
create the surrogate of the artifact or manuscript. Some materials lend themselves to scanning on flatbed scanners,
some are better served by the use of a high-resolution digital camera, and still others are only possible through the
scanning of silver-based photographic matrices such as color transparencies, prints, or negatives.

Determination of file size is also approached pragmatically: where scanning is done, objects are scanned at the
maximum optical resolution that will convey the smallest significant element of information about the object. This
is not a unique approach: as scanning projects have been undertaken for purposes of preservation and access, a



certain unanimity of approach has evolved. One need only look on the Internet to find numerous studies and
collaborative projects, many of which have been categorized according to the function that the final project will
serve. For example, the Image Quality Working Group of ArchivesCom, a joint Libraries/AcIS committee 6, has
produced "Technical Recommendations for Digital Imaging Projects"
(http://www.columbia.edu/acis/dl/imagespec.html#Quick_Guide) which contains fairly specific, yet flexible,
guidelines for a gamut of situations. One important distinction they draw in their guidelines is that of the
differences between "Archive File" format, "Screen Presentation" format, and "Print Presentation" format. The use
of these distinctions conveys their utility: what is the intended purpose of the project? Is it to develop a collection
of image files to be posted, in toto, on the Web for viewing? Are the files meant for inclusion in a CD-ROM
production, in which they will be cropped or otherwise manipulated? Or are the scans being made for use in a print
publication and as such will be subject to a completely different color space than that available with a computer
monitor?

In our situation, once a digital surrogate has been created, it becomes the "Archive File" and is saved as a TIFF
file, from within Adobe Photoshop. No additional processing is done to the file beyond the application of routines
to remove moire patterns or image contrast control adjustments that will enhance legibility. At no point is file
compression used on these files. Once all of the scanning is completed, the files are burned on to CD-ROM (not
CD-RWs), the contents of each volume noted in a database inventory, and the CDs then stored for safe-keeping.
As files are identified as needed for projects, the CDs are retrieved, appropriate files located and copied so that any
production manipulations (changing file sizes and resolutions for quick delivery and display on a website, for
example) are done on a copy.

As stated earlier, the artifact drives the capture mechanism. Our collection contains numerous texts that are tightly
bound or of a fragile nature that preclude the use of a flat bed scanner. Additionally, there are three-dimensional
objects such as medical saddle bags, sculptures, and medical tools that we wish to include. Some of the members
of our Consortium and the greater community have materials of a significant larger size than would be scannable
on a flat bed scanner. For this reason, we are investigating and testing the practical applications of a high-
resolution digital camera system. In preservation circles, the practice of treatment documentation through silver-
based photography is well-established and has proven to be of extreme value in capturing information about
objects. The technical developments within the community of high-resolution digital camera manufacturers has
been such that the camera output is approaching that of medium and large format analog camera systems. Indeed,
some digital systems have been developed as modular add-ons to these traditional systems, such that there is now a
significant body of knowledge available for techniques of image capture to create archive digital image files.

Within our collection, it should be noted that we also have materials which do not require a quasi-photographic
approach for image capture. An example of this is the Texas Hospital Images Collection
(http://mcgovern.library.tmc.edu/collections/thic), which contains images of Texas hospitals, institutions, and other
buildings related to the history of hospitals in Texas. A large number of these are graphic illustrations and others
are photographic representations. These items only require scanning at optical resolutions of no more than 600 dpi
to reveal extraordinary details of paper manufacture, printing processes, and ink analysis. And these, of course, are
secondary, even tertiary, research uses of these materials.

Such an approach represents little in the way of specialized equipment beyond the ordinary outfitting of a
workstation. In our case, the workstation is a Dell Pentium II computer running at 400 MHz, with 384 Mb of RAM
and an internal 2X CD writer. Hard disk space has proven to be less of an issue than expected, given the increasing
affordable availability of ever-larger drives. The minimum drive space is really only just greater than that of the
capacity of a CD-ROM, but space is also necessary for scratch disk space used by Adobe Photoshop. The
computer is attached to an Epson Expressions 836XL scanner via SCSI connection. While this scanner is rated as
being capable of over 4800 dpi, this is only possible through software interpolation, so rather than risk the
introduction of anomalies, the optical resolution of 600 dpi is utilized, wherever needed, as a maximum resolution.

IV. Metadata, Searching, and Migration



We have stressed the fact that we consider hypermedia to be other than simply a digital surrogate of a physical
object, that the value added IS the created hypermedia. As such, cataloging information must reflect this
differentiated status. Additionally, the use of metadata is required to make the hypermedia locatable in the on-line
and web environment. Efforts such as the Dublin Core are proving beneficial in this endeavor. Because we are
making the hypermedia locatable through both our Consortium's on-line library catalog AND the less-controlled or
dependable WWW search engines, we are pursuing all means available to insure that our objects will be found
easily by searching scholars. This also means the use of metatags within all HTML coding, as well.

Given that stored hypermedia is subject to some very different preservation issues than print media, certain
precautions and considerations must be made. With regard to general collections and physical preservation,
guidelines are fairly well understood. But the issues of the long-term pervasiveness and ubiquity of a delivery
mechanism for hypermedia show a frightening lack of agreement. As digital media and formats change over time,
so do the physical delivery mechanisms for them also change. And as the formats' availability diminish, so does
that of the delivery mechanisms. One need only consider the fate of the 8" floppy disk or look at the future of the
5¼" floppy to see the problem. 

How, then, to cope with this problem when publishing hypermedia? If one considers the familial resemblance that
hypermedia shares with other electronic records of an archival nature, a solution emerges, albeit one still the
subject of considerable debate. Clearly, a records management approach seems to be the most appropriate, with
schedules being established for refreshing media and migrating hypermedia to new formats and delivery media
when needed and available. Of course, such plans are only as good as their implementations.

V. Collaboration and The Future

Given the expense of establishing such facilities, there is a general emphasis made on developing projects of a
collaborative nature with other cultural heritage institutions and libraries. As a member of a consortium of
institutions, we are keenly aware of the need for collaboration. This can be seen through the information-sharing
behavior of our jointly-developed on-line catalog for the Consortium Libraries. But hypermedia drives
collaboration in different and fascinating directions. Previous digitization projects have poignantly made the point
that cooperative efforts yield the greatest results. Only the very largest of institutions can undertake some projects
and, even then, only with incredible compromises, and even then, rarely without partners.

Hypermedia suggests even greater opportunity for collaboration through the inherent linking mechanisms that
make it possible. Geographically dispersed institutions can link their collections in new and exciting ways. While
our pilot project looks at the collaboration between the personnel and member institutions of the Texas Health
Science Libraries Consortium and the historical and editorial expertise of the University of Houston scholars, we
are looking ahead to enjoying the prospects of an even greater range of partnerships. Such partnerships include
sharing the production as well as content resources. Not just the rich diversity of resources and partners within our
community of the Texas Medical Center, or even the state of Texas, but beyond its boundaries there exist the
possibilities of working with institutions on a national, if not global, scale. Such is the nature, and the potential, of
the Web.

APPENDIX

1. The PEAK Project, 1996 - 1999, (http://www.lib.umich.edu/libhome/peak) was a field experiment to investigate
new pricing and product plans for electronic journals. They sought to "measure the value available from existing
journal content and assess new and innovative sources of adding value." Though the thrust of the study was
electronic journals, there are lessons in their results. While the dynamics of scholarly journal publishing are
different than those of book publishing, it is imperative that any institution interested in participating in an
electronic publishing venture be aware of the research being done in related areas and look to methods for
developing a sense of value that can be added to their resources. This may mean collaborative efforts to increase
the value of the combined resources. See also the Humanities Text Initiative comments below.



2. Of course, from a socio-historical perspective, the concept of "separate but equal" has proven to be a
spectacularly dismal failure! One wonders how this will play out in the world of publishing? There are still print
publishers who approach the Web as though it were the same as print. Web incunabulum were viewed askance by
the print media world and given very little respect. Much credit needs to be given to the pioneers of web design
that continue to struggle with making Web publishing as accepted as print. Yet much in this relationship of Web
and Print is in flux. Each has its strengths, the Web is seen less and less an afterthought as an arena for
presentation, and yet too many traditional publishing venues see the two media separately, with no inter-relation.
The result can mean financial decline or death-by-merger.

3. Bush, Vannevar, "As We May Think," The Atlantic Monthly, July, 1945 (originally).
http://www.theatlantic.com/unbound/flashbks/computer/bushf.htm

4. The "OUP/Penn Digital History Books Project" (http://digital.library.upenn.edu/oup-public/html/overview.html)
is a joint project of the University of Pennsylvania and the Oxford University Press. Through the support of an
Andrew Mellon Foundation grant, they hope to answer, among many other questions, just how effective are the
PDF format and the Acrobat Reader for delivery of long texts? Over the next five years, Oxford University Press
will make available to the University of Pennsylvania community between 1,500 and 2,000 books in PDF format.
A limited number of titles will be made available to the general public as well.

5. The Humanities Text Initiative's work with William Blake's "Songs of Innocence and
Experience"(http://images.umdl.umich.edu/b/blake/) is an example of a collaborative project (between the
University of Michigan and Princeton University) using ASCII text files and image files to "publish" content via
website.

6. Columbia University, Academic Information Services (http://www.columbia.edu/acis/); note that the
"Technical Recommendations" page for the "Quick Guide" is NOT available directly from URL cited here,
but only through the reference cited above in the body of the paper. The remainder of their site, however,
should be of interest.


