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Good afternoon everyone, and thank you, Cliff, for asking me to participate in this closing panel.

The NSF Blue Ribbon Advisory Panel on Cyberinfrastructure, which Dan Atkins chaired, reported that the growing application of computers and networking has demonstrably improved the quality, lowered the costs, and speeded up the work of information management and communication in many sciences.  In addition, the panel showed that work with digital information has opened entirely new perspectives and made advances in knowledge possible that heretofore have been difficult, even unthinkable in disciplines such as astronomy and genomic studies.  These radical, and unanticipated changes led Dan’s committee to make cogent and persuasive calls for substantial, long-term programs of investment in research and engineering that would foster and support the development of “ubiquitous, comprehensive digital environments” that are “interactive and functionally complete.”


How did the committee define cyberinfrastructure?  According to its report, they observed that scientific communities made use of core, base technologies for computation, storage, and communication to construct sophisticated environments for advancing knowledge in their disciplines.  The committee further observed that, in creating particular knowledge environments, these communities developed various services that were very similar to one another across disciplines.  The services are constructed within particular network protocols and computer platforms and include services for high performance computation, data management, observation and measurement, user interfaces and visualization, and collaboration.  The Atkins committee argued that these services can and ought to be generalized and developed as a set of interoperable building blocks—the cyberinfrastructure—that many different communities could use and reuse, without reinventing them, to build knowledge environments in their own fields.  

The challenge that the Atkins committee posed to NSF is to invest in the research, development, and operations necessary to make this cyberinfrastructure—the set of computational engines, sensors and field-specific instruments, data repositories, and digital libraries—broadly available so that scientific pursuits at all levels could be broadly transformed and advanced.  The challenge that Clifford has posed to us this afternoon is twofold.  First, to what extent are disciplines in the more humanistic studies transforming themselves by use and dependence on computing and networking technologies?  Second, how might the cyberinfrastructure needed for the humanities compare to that posited by the Atkins report for the sciences?

In just a few minutes today, it is impossible to be more than suggestive in providing answers to these provocative questions.  There is much good evidence on which I am fortunately able to draw in formulating answers from work that has been accomplished in a wide variety of humanistic disciplines with at least partial support of the Mellon Foundation.  This afternoon, I will focus on some of the lessons we have learned from our involvement in just one of those fields—archaeology.  I also note that the American Council of Learned Societies, under the leadership of its new president, Pauline Yu, is now commissioning a blue ribbon panel of its own to address these and related questions systematically and in detail.  ACLS has tapped my colleague and friend on this panel, John Unsworth, to chair this new effort, and he may have a few words to say about that investigation, which is just getting underway.

One could profitably open the discussion by zeroing in on any number of disciplines in the humanities that are energetically using networked information technologies.  These include history, literary studies, art history, musicology, American studies, and others.  One could also usefully start at different links in the chain of scholarly communications, looking for indicators of the future by generalizing about the changes occurring in libraries, university presses, or journal publication.  I am starting with archaeology because it is an unusually “hot” field intellectually and methodologically, because it overlaps a range of other fields including history and art history, and because the significance of scholarly pursuits in the field have received renewed appreciation in our public discourse given the conflict in Iraq, the so-called cradle of modern civilization.  My other starting point is to focus on the resources that archaeologists are themselves building as the evidence and other forms of groundwork that will sustain their fields of study into the future.   

The projects that I would describe suggest that archaeologists are using networked information technologies to transform their field in at least five ways.  First, they are using the technologies to build new fields and subfields by systematically identifying relevant evidence and related work.  East Asian archaeology is a booming subfield.  As the Chinese economy rapidly expands, development of potentially historic sites is preceded by significant archaeological work that is managed by government and university agencies at all levels, and involves teams of archaeologists from around the world.  So much work is being done so rapidly that it is difficult to stay abreast of relevant work even in a neighboring village or province.  Productive analysis and synthesis that promises to reshape the entire field based on these rapidly accumulating discoveries is hindered until scholars can begin simply to identify and track related work.  A team of East Asian archaeologists based at Boston University is working with their Chinese colleagues and an international network of archaeologists to deploy a highly distributed system that would make it possible to create and manage one of those old-fashioned, but essential tools of identifying relevant evidence and scholarly analyses—a bibliography.  And the work is being designed as the framework for the eventual electronic dissemination of working and published papers.

Second, archaeologists are using networked information technologies to create new resources of evidence that will open or reinvigorate fields of study.  I hope that a number of you were able to attend the breakout session that Bruce Zuckerman and his colleagues from the University of Southern California hosted earlier today.  The aim of InscriptiFact, which they are creating, is to design a data and image base system for the distribution of an archive of ancient inscriptions and material culture from the Near Eastern and the Mediterranean World.  As a digital resource, the archive creates a capacity to bring together, view, and compare images of rare and fragile text-fragments that are located at various institutions around the world, and would normally be difficult or impossible to study in association.  The images are created at high resolution, often under various sources of illumination, using the latest photographic and imaging techniques to create the most legible images of these texts found anywhere.  And given the analytical tools that are being developed for the online archive, Inscriptifact is an emerging resource that will offer substantial value and utility to archaeologists, philologists, linguists and other scholars and students.

Third, archaeologists are using digital technologies to develop collaborative structures for richer and more detailed analysis of related but distributed data sets.  Comparative regional studies are essential in archaeology.  Consider the archaeology of the material culture of slavery in the US.  Slaves moved their residences frequently and so the depth of sites is generally very shallow.  In order to get a sense of change over time, which one can often obtain by looking at assemblages of artifacts at different levels in a single site, it is absolutely necessary in the archaeology of slavery to compare different sites.  However, one of the biggest stumbling blocks to regional comparison is the difficulty researchers now face in gaining access to archaeological data in forms that makes quantitative and other kinds of comparison possible. Most of the detailed evidence required to build convincing regional studies of slave material culture is buried in field notes, finds lists, and artifact storage boxes, scattered in archaeology labs around the Chesapeake and other regions in the American South.  In addition, measurements and terminologies used in artifact catalogues do not match, thereby making comparisons difficult and, in many cases, impossible.  Based at Monticello, the Digital Archaeological Archive of Chesapeake Slavery, also referred to as DAACS, is attempting to address this issue head on.  A collaboration of some 30 researchers and involving 6 institutions, the Archive will contain and make widely available fine-grained quantitative information on artifacts, faunal remains, the stratigraphic and spatial contexts in which they were found, archaeological site plans, and images of artifacts.  Intended as a model for how the Internet can be used to foster new kinds of scholarly collaboration and data sharing among archaeologists working in one region, DACCS has already spawned imitators.  Archaeologists working on Chaco pueblos in New Mexico are now developing a similar archive, and the School of American Research, a center for advanced study in anthropology, is developing support programs to extend the model even further.

Fourth, archaeologists are using networked information technologies to reshape the stewardship of and access to archaeological collections around content rather than format.  The Giza Pyramids, one of the seven wonders of the ancient world, form one part of a vast necropolis, or city of the dead, that housed hundreds of individual tombs of Egypt’s governing classes during the Old Kingdom, from 2630 to 2250 BC. Between 1905 and 1942, the Boston Museum of Fine Arts and Harvard University jointly sponsored excavations that uncovered one of the richest collections of ancient Egyptian objects in the world.  These excavations resulted in a massive collection of artifacts, ranging from masterpieces of royal sculpture to everyday tools and implements of daily life, accompanied by meticulous documentation in the form of diaries, object registers, site plans and maps, drawings, and photographs.  Upon receipt, as was the customary practice in archaeological collections, the Museum of Fine Arts divided and separated the objects by format for storage and access.  Just as digital technologies make it possible to reunite collections virtually from different institutions, as in the DAACS and Inscriptifact projects, they also make it possible to reunite the material from different parts of a single institution.  Using digital technologies, The Giza Archives Project at the Boston Museum of Fine Arts is advancing international scholarship focused on Giza by virtually reuniting the materials and integrating them around the scholarly unit of study—the tomb or mastaba—and making possible a variety of other combinations for research and teaching.  In a similar effort, the University of Pennsylvania Museum of Archaeology and Anthropology recently completed a pilot project developing a system to provide integrated online access to its artifacts and archives for a variety of archaeological collections, including those obtained from excavations at the Pre-Columbian cemetery at Sitio Conte in Panama, and the Minoan site of Gournia.

Fifth, archaeologists are using digital technologies to visualize and test hypotheses and theories by assembling virtual reconstructions of sites based on available evidence.  Under the direction of Professor Bernie Frischer, the Cultural Virtual Reality Laboratory at UCLA has pioneered a scientific approach to virtual reconstruction.  Models have been created for a variety of sites around the world in Bolivia, Israel, and Jamaica, but perhaps the most impressive and ambitious effort reflects Frisher’s own interest as a classical archaeologist.  With a team of modelers and expert consultants, who systematically evaluate and integrate the available archaeological, historical, and architectural evidence, the Lab is creating a virtual reconstruction of the Roman Forum and related sites around the Forum as they would have appeared in Rome during late antiquity, about the fifth century A.D.  The models are fully documented with sources, and notes about conflicting evidence and opinion.  The models can also be constructed with “switches” that allow multiple hypothesis about the structure and function of the objects to be constructed, explored, and even retained as alternate views.  

There are other examples of the ways that archaeologists are using digital technologies, including the use of databases, mapping, GPS, and digital photography to capture and record archaeological data at a site.  In all of these various types of uses, archaeologists are investing in the technology to advance scholarship in ways that would not otherwise be practical or even possible.  They are creating and using all, or nearly all of the general components to which the Atkins committee referred as “cyberinfrastructure.”  And so it is not hard to draw the conclusion that if such components were “ubiquitous” and “functionally complete,” to use the words of the Atkins report, substantial intellectual advances could be made not just in archaeology, but in a variety of humanistic disciplines.  But what can we suggest in answer to Cliff’s second question about how the components of a humanities cyberinfrastructure might differ from one constructed out of experience in the sciences?

At one level, the definition of cyberinfrastructure in the Atkins report is so general that it is hard to imagine that what applies in the sciences would not also serve humanists very well, but the devil is in the details.  Generality is a testable feature and one suspects that, at another level, the propositions about cyberinfrastructure in the Atkins report may be too general, and are not sensitive to ways in which the scale and combinations of components will affect how well or poorly such a cyberinfrastructure serves humanists.  In conclusion, let me suggest a few areas in which a cyberinfrastructure for humanities might be noticeably different from one constructed without the requirements of humanists in mind.  I am leaving here to one side the almost obvious demand for qualities of ease of use, if the cyberinfrastructure is to reach many of the humanists I know, even those who are responsible for the sophisticated projects that I have just described.

1)
Semantics.  In addition to thriving on texts, humanists today are video, image, and sound hungry.  Natural language is relentlessly nuanced and polysemous in ways that the more precise use of language in the sciences is not.  Add in the languages like those that Bruce Zuckerman is representing in Inscriptifact, and then account for video, still imagery and music, the semantics of which are hardly yet well-formed subjects of study.  I suspect that the challenges of building data management services in the cyberinfrastructure would be greatly intensified by taking account of these diverse semantic needs and concerns of humanistic studies.  

2)
Cycles and Bandwidth:  In June, we invited Professor Frisher to provide a demonstration of the Roman Forum project.  He had to import an SGI supercomputer to show the model, which it would have been impossible to deliver reliably over the Internet.  Promulgation of models like these, and widespread dissemination of images—not to mention video and sound--- will likely tax the computation and delivery services of a cyberinfrastructure in ways that might not have been fully appreciated in the Atkins report, but which the construction of a humanities cyberinfrastructure would have to take fully into account.

3)
Content management:  One of the issues that comes through clearly from the archaeology examples is that humanistic disciplines need to create and manage systems that do not try to force content into prescribed formats and schema.  Instead, humanistic systems must be highly pluralistic and accept a variety of formats.  I do not mean to suggest that the sciences need not be equally pluralistic, but rather that the combination of formats and objects that repositories serving humanistic studies would be required to service might be considerably more demanding than those required of scientific disciplines.

4)
Intellectual Property:  Because humanities projects, like those that I have described, will often involve images or reproductions of cultural or other objects, intellectual property issues are likely to be much more daunting than in many science projects.  The infrastructure itself is somehow going to need to accommodate both information about intellectual property rights permissions and ways of protecting rights.

Of course, all my comments are meant only to be suggestive, and these various hypotheses that I have advanced can be tested and might be easily disproved.  We would welcome your feedback and opinion later in this session.  Thank you for your attention.


