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Introduction

Two much-discussed trends in library science are the continuously increasing costs for materials such as journal subscriptions and database licensing, and the self-production of a variety of information systems.  Overlooked thus far in these discussions is the fact that libraries have always produced a certain set of their own materials (catalogs being the most obvious and most sophisticated self-generated resource).  Most every library or library system of any size currently maintains some sort of web-based ‘portal’ to its catalog and licensed databases in addition to home-grown databases large  and small.  Frequently, these resources are not bibliographic in nature, and hence are difficult to discuss within the context of librarianship.  These resources have two distinct traits in common:  they are produced to fill some perceived gap in a library’s collection; and they are produced or commissioned by the library because the resource is either unavailable or too expensive for purchase or licensing.

 Occasionally libraries find themselves producing a resource that other institutions find useful.  The Library of Congress Subject Cataloging Manual springs to mind as a document originally produced internally by the Library that librarians world-wide long wished they could access, as LC Subject Headings are a default standard for cataloging.
  In cases where libraries found themselves duplicating each others’ efforts, consortia have sprung up
 to consolidate efforts (again, mostly as cost containment).  Other libraries (and sometimes individuals) have found themselves licensing their efforts to other institutions facing similar issues.

It will be the contention of this paper that in these sorts of situations, several factors combine which present design challenges that can be greatly informed by using a variety of methods, including participant-observer studies, business-process oriented analysis and design, and a close reading of current work in science and technology studies.  Libraries’ ability to meet these challenges largely depends on two key factors:  being able to assemble suitable expertise, and making effective design decisions within the context of a formalized planning process.


The author’s work with the Central Eurasian Information Resource (CEIR) at the University of Washington will be used as the chief illustration of these challenges.  CEIR is a proposed online portal specifically directed toward area studies programs at UW, Evergreen State College, and South Seattle Community College.  Components currently include the online atlas described in this paper
 and an image collection housed within the larger UW Digital Collections.
  During the spring quarter of 2001, the author observed and participated in the current development efforts of the geographic information system that will be at the heart of CEIR.  At this time it represents the largest portion of the project, and is undergoing the most active development.

Methodology: from observer to participant

Research conducted for this paper was undertaken within the context of the School of Information’s master of library and information science curriculum.  With guidance from an undergraduate introductory cartography class, the author approached CEIR with an offer to produce this paper as a part of the project’s documentation and requirements planning.  It was agreed that the most effective method for doing so would be to engage directly in the production of CEIR’s GIS components, thus becoming familiar with: the ARC software used; the original cartographic source materials being digitized; the geographic areas covered; the forms of data integrated into the GIS; and the procedures that had evolved among those working on the project.


It was feared from the start that involvement from only this cartographic angle would distort the results, causing an over-emphasis on the map materials being produced, rather than the design process and the eventual shape of the project.  While much of the actual work involved digitizing paper maps, manipulating text-based data, and configuring application servers, a conscious effort was made to look beyond the technical skill-building toward the underlying issues involved with such a large project, including:

· the actual process used to construct CEIR;

· how an internet-based mapping resource relates to the library enterprise;

· what the various parts of CEIR might eventually add up to; and

· to determine the best way to build the individual pieces and how to string them together.

This essentially qualitative approach is frequently used both as part of the system design process and as a method of studying the behavior of library patrons.  “Requirements analysis,” as it might be called in a business process oriented system, attempts to strip out any pre-conceived notions of the eventual shape of a system in order to build the system from the ground up based purely on functions required by end-users.  Interface design, data modeling, and coding all take place after the requirements of end-users are determined.
  In many ways, requirements analysis can be compared to the application of ethnomethodological ethnography or participant-observer studies in libraries.  Ethnomethodology in the library rejects the “practices of coding and classifying the ethnographic record through the instructed application of pre-defined taxonomies and analytic frameworks.”
    Instead, an effort is made to break free of pre-conceived biases that might affect observation and creep into the eventual design of new systems.  If indeed this sort of fieldwork results in  “literal descriptions of the embodied social practices…accomplish[ed as part of] the daily activities of the setting: browsing, searching, finding and retrieving information in libraries,” then this technique should be able to ease the flow of information through the social network of the design team, and thereby aid the design process.  Adopting a more ‘native’ approach, participant-observer studies attempt to erase the distinction between the measurement instrument and the phenomena being measured.
  Robert Newhouse argues that most data gathering in libraries involves some level of participation on the part of the observer, and that by embracing this participation, by committing “to participate as intimately as possible in the experiences of those being studied,” one can “collect valid and reliable data.” 
    

In system analysis and design outside of library contexts, the division between standard requirements planning and self-consciously ethnographic techniques is frequently invisible, if it exists at all.  The planning literature geared toward business practices provides step-by-step instructions for conducting user surveys, identifying stakeholders (system users, system backers, system customers, etc), and running planning sessions,
 before attempting to construct entity relationship diagrams, to model data flow, or to begin interface design.  If one reads the bibliographies of these textbooks, it is readily apparent that although the text may not explicitly use the words ethnography or anthropology, the authors are well acquainted with this literature.

Actually, it is probably safe to assume that industry based practitioners are well aware of how valuable these techniques are to the design process even without consulting their textbooks.  Xerox PARC and the MIT media lab, two well known organizations that have very publicly adopted anthropological methods in their research, have an amount of pop-culture cachet (or maybe it’s geek street cred) that can be attributed, at least in part, to their human-centered approach to technology.  These organizations have moved beyond “incrementally improving the conditions of a particular work setting by highlighting important aspects of existing work practices,”
 to “developing innovative technologies and services where [the researchers] have few assumptions about … intended products.”
  In these sorts of design efforts, removing the biases of already existing technologies is a means toward the end of developing “previously unavailable, or even unthinkable new services, especially in uncharted territory.” These uncharted territories are the ‘blue-skies’ of the article’s title.
Going Native, Grounded in Theory 

With these methods in mind, this paper is being written as an observation of a system currently being designed, and I am participating in that design process.  While doing so, I am greatly influenced by current thinkers in science studies who accept this approach without question, partially because they have their own reasons and justifications for doing so.

For example, Bruno Latour spends a chapter of Pandora’s Hope with a cross-disciplinary research team looking at the junction of a forest and a savannah in South America.  For Latour, fieldwork is the gathering of measurements in the real world, which become translations of facts.  Facts are translated iteratively, resulting in ontological structures that he calls “chains of reference.”  Information circulates through instruments (‘things’), into words or numbers (‘signs’).  As the world slowly moves onto the pages of journals and books and then onto the shelves of libraries, "there is...a complete rupture at each stage between the 'thing' part of each object and its 'sign' part."
  In Latour’s example, a botanist, a pedologist (a soil scientist), a geologist and a sociologist (Latour himself) explain that the forest is advancing into the savanna.
  The group’s conclusions are drawn, quite literally, in a journal article whose main illustration was produced in the field (well, at a restaurant in the field).

Latour’s object of study is not the scientific fact that emerges from the research, but rather the process of constructing this fact—tracing the circulation of information around the chain of reference.  

It was this approach that I attempted to emulate over the course of this study.  All participants were made aware that I was performing this work as part of a course, and that I was interested not just in the cartography, but in how a group of people from different disciplines come together to construct, not just a fact, but, a system.  

Latour had the advantage of working within a closed system—the fieldwork truly was conducted in the field:  data were gathered in two days directly out of the ground, there were only 5 participants (excluding the staff of the restaurant), and results were agreed upon before the scientists separated.  CEIR is a much more open system.  Experts from a number of different disciplines are involved:  geography, area studies, Slavic languages and literature, two distinct flavors of librarians (a subject specialist technical services librarian and a systems librarian).    Moreover, a number of other human actants, a term Latour borrows from semiology,
 need to be taken into account.  My own role, naturally, is recorded herein.  Others, as well as non-human actants, are detailed in the “Starting with CEIR” and “Working for CEIR” sections below.  

Aside from the different disciplines and people involved, it must be recognized that this work is taking place during a period of high flux,
 and within a context of similar work taking place in geography:  Human and social geographers are involved with similar efforts.
  Denis Wood
 and Derek Gregory
 read the cartographic enterprise through literary theory tinted glasses--the former in a consumer oriented way, the latter in a dense academic work.  Other writers remind us that the map is one of the most powerful and hard-working metaphors that man has ever invented:  J. Douglas Porteous writes an entire book about the maps we draw in our head, including the mental maps of our bodies, our homes, and our cities.  He also discusses how the mental maps drawn by children, built by their senses, unconstrained imaginations, and unique literature, are significantly different from the ones that adults, tainted by years of looking at Western, scientific maps carry around with them.

Starting with CEIR

Keeping Latour’s visit to South America in mind, I would like to narrate my ten weeks of work in order to illustrate the complex interactions of characters that are shaping CEIR.  This approach has been chosen with the realization that the construction of a “master narrative” completely free of bias
 is not possible.  Moreover, Latour argues long and hard that the scientific project itself is filled with layers upon layers of measurement, abstraction, metaphor, political maneuvering, financial interests—not to mention outright bias, as an inherent property of its being a human endeavor.  In this way, cartography is very much a science.  

I was first introduced to CEIR during an informal meeting between students and technical services librarians.  The librarians were discussing current projects being undertaken that might interest students.  These meetings are held once per quarter, and it must be pointed out that each student organization in the Information School organizes similar meetings in the interests of connecting academic studies to professional practice:  The Special Libraries Association chapter arranges tours of various non-public, non-academic libraries in the Seattle area.  The American Society for Information Science & Technology (ASIST) contingent brings practitioners into the school and sponsors student presentations that focus on work being done outside of the library context.  This particular meeting was put together by the Association of Library and Information Science Students (ALISS),
 and was attended by 5 librarians, including Kody Janney, the new Digital Initiatives coordinator, and Michael Biggins, the head of the Slavic Languages Division, in which CEIR is being developed and housed.   

Both Kody and Michael exchanged information with me after I expressed a personal interest in visual materials librarianship and briefly described my own research assignment.
  Visual resources are a unique sort of library material that take a number of forms:  universities with art or architecture schools will have slide libraries; large research libraries contain image collections, both as a part of Special Collections and the institutions’ archives.  Medical media collections, stock photography companies, museum collections, and map libraries all contend with common issues:  collecting, describing, and providing access to non-bibliographic materials, materials that communicate their information graphically, frequently in a manner which is co-extensive with bibliographic collections.  It is my personal opinion that the way that information is stored in maps can greatly inform the study of how information is stored in other visual resources.  Eventually, a meeting with Michael presented me with the opportunity to explore these issues by combining work with CEIR with an independent study in the geography department.  

This initial round of meetings mistakenly gave me the impression that CEIR was a closed system:  an effort to digitize the local administrative boundaries of the former Soviet Union in order to develop an online atlas for use with a set of demographic data that had been obtained by the project.  The potential for the dataset to continue growing—both in spatial extent and additional attributes that could be mapped—was completely missed by me.  Moreover, one of the key goals of CEIR, indeed the only goal listed on its prototype website,
 is to expand beyond the initial GIS system to become a portal to a wide selection of information corresponding to central Eurasia.

This initial mistake confirmed for me the existence of an important phenomenon—the critical mass of information. 

Critical mass of information refers to the tendency of information to attract more information to itself, almost as if it had a gravitational pull.  We see a similar phenomena in the adoption of consumer electronics:  once a critical number of people have purchased a DVD player (or web browser, or cd-rom drive, or home computer, or modem, or fax machine, or VCR) the price rapidly starts to plummet, enabling more people to adopt the technology.  Similarly, I would argue that once a collection of information is organized and made accessible in a usable way, more information tends to aggregate around the original information.  I have been reminded of this fact throughout this project, as national election results became local election results, local election results became census data, which in turn became two sets of census data.  If this data is made usable and accessible enough, it will continue to accumulate.  If a project fails to gather a critical mass of information, the inverse occurs: the resource is not viewed as being viable, therefore it stops growing, becoming stagnant and unused.
  

The CEIR dataset began as a series of research projects that analyzed election results from the first post-Soviet elections of the Russian Federation,
 the entity created after the breakup of the Soviet Union.  Initial work was done as a collaboration between two geography graduate students and a professor from the Jackson School of International Studies at the UW.  At some point, an idea was hatched to make the project web-accessible and a prototype was built with the cooperation of CARTAH—the Center for Advanced Research Technologies in the Arts and Humanities.  CARTAH’s mission is to provide software and hardware support for projects beyond those a humanities department would ordinarily be able to marshal.  In recent years, it has become standard practice for CARTAH to transfer internet-based resources to the library upon completion if they are to remain publicly accessible.

Clearly, the information in CEIR has reached critical mass.  Its move to the library was not for maintenance and access, but for continued development.  It attracted funding from the federal Department of Education, and was moved into the Slavic Languages Division of the Suzzallo Library, the central research library at UW.  For the past year, the atlas has undergone continuous development, while the public interface and other components have been planned.  The original sponsor from the Jackson School (Dr. James West), the two, now former, geography students (Dmitri Sharkov  and Dr. Alexander Perepechko) remain active on the project.  Michael Biggins, the head of the division, now acts as a sort of project manager and ‘host librarian,’ as it were.  In the fall of 2000, a quarter-time systems librarian (Eileen Llona) was added to handle server-application development.  This core team exactly matches the typical digital library development team described in the literature, and everyone encountered during this study agreed that they are developing a system “to broker and exchange specialized digital information products and services through a networked information environment,”
 the textbook definition of a digital library.  

Determining the extent of CEIR: spatial [and] data limits 

This section is filled with opinion, and should be read as such.  It is perfectly possible, and very likely, that I am wrong.

One of the frustrating aspects of working with CEIR, and one which should be addressed in the planning process described below, is that I was continually brushing up against the outer limits of the project and wondering where the boundaries lay.  As I traced the line between Tuva and Mongolia, I found myself wondering what was non-central about this Eurasian country?  What are its local administrative districts called?  What quirk of fate caused Mongolia to be more closely associated with Asian China rather than European Russia?  One CEIR researcher told me that many of these areas had no written language before contact with Russia, therefore their languages had been written in Cyrillic at the time of colonization.  Was this true?  I was just starting to realize that Tuva is the land of throat singing, a technique of vocalizing two tones simultaneously associated more with Buddhist monks than with Communist frontiersmen.  Was this truly a completely oral culture before adopting the Cyrillic alphabet?


These musings led to the conclusion that CEIR needs to define its spatial boundaries in a way that removes some of these ambiguities.  These definitions should be a part of a concerted effort to map out exactly what efforts are going to be made, and in what order.  As the spatial dataset continues to move toward European Russia, the time remaining to make these decisions dwindles.  Some concrete decisions need to be made if one of the stated goals of the project is to be met —to be a gateway “suitable for the specialist, the student or the general user.”
  


Toward this goal, the demographic dataset needs to be bounded just as much as the spatial boundaries.  It was made clear to me that the extent and reliability of the data varied from location to location.  Indeed, it seems that a Russian cultural stereotype is held by most of the participants that views inaccurate, unreliable, and inconsistent data as an inherent part of this process.  Aside from accuracy, the extent of the data varies from oblast to oblast, with different attributed being measured in each locale.  There is currently no plan to describe the various sets of data to aid end-users in the identification of useful attributes.  Short of examining data manually, researchers will not have any means of determining if CEIR contains any useful information.  In short, if CEIR is seen as a map, it lacks a legend.

To alleviate this lack of self-documentation, it is proposed that a set of metadata be developed which describes the dataset in such a way that researchers can find the information most useful for their purposes.  This metadata could be assembled on a variety of levels, and should be designed in a way that is flexible enough to take into account the continuing growth of the CEIR dataset and methods being developed for extracting semantic meaning from structured data on the web.  

The existing CEIR dataset would need to be described to provide at least the following information: 
· The provenance of each set of attributes

· this would entail grouping the data into sets based on their origin

· how each one was manipulated into its accessible form

· when the data was inserted into CEIR

· The format of the data needs to be described to aid in its distribution and re-use.

· Which character set is the original, and whether there is another available.  

· How transliteration and translation was performed, what standards were used, and who did it.

In addition, some collection-level metadata needs to be provided for CEIR as a whole.  In essence, CEIR needs to document itself and clearly enumerate its:  

· goals and purporses

· relationships within UW and the nature of its relationships with cooperating institutions.

· chronology in regards to its history and plans for the eventual shape of the resource.

Granted, there is already a certain amount of ambiguity built into the project.  Many of these details have yet to be decided upon.  Others will change as the many pieces of software used to deliver CEIR evolve.  The combination of web technologies that are currently available are in a high state of flux as well—not only does hardware continue to follow Moore’s Law, but so many pieces of software need to be assembled and configured to work together that CEIR can begin to be conceived of as a collection of systems rather than an individual one.  By using common data standards and describing them thoroughly, CEIR can ensure that its individual pieces continue to be “inter-operable in heterogeneous environments.”

CEIR, at this point, would begin to look even more like the definition of a digital library.

Toward a plan for CEIR

This section is filled with speculation, and should be read as such.  It is perfectly possible, and very likely, that I am wrong.

This resemblance to a library lends strength to the argument that CEIR is, and should continue to be, a project rooted in the library.  Clearly, libraries are equipped with the expertise needed to manage an information resource containing a variety of forms of data.  Not only is the idea of a digital geospatial data repository well developed, but several successful projects have already worn a path to the library’s door.

Beyond this, CEIR is steeped in the library at every step of the way:  Paper maps are borrowed from the map library.  Error correction is done in the Slavic section.  The development of the online application is being done by 25% of a systems librarian.  The campus software licence for ESRI products is administered by the map library (although license servers are run by the College of Forestry and the geography department in the College of Arts and Sciences—two other actants that must be considered as CEIR continues to develop).  It is as if all roads eventually lead back to the library.  Just as information, once it reaches certain critical mass, tends to attract more information to itself, so to, it tends to aggregate in a given location, and for 3000 years, this location has been the library.  It seems most obvious that for CEIR, the library is a natural home, and one in which it is already settled.

Clearly, once an initial public-interface is released for CEIR, a new phase of data-collection can begin:  assessing how users perceive CEIR and how they use the tool.  Certainly there will at least be an attempt to measure the anticipated pedagogical uses of the system.  The cultural, linguistic, and geographic portions of the system are intended for use by several levels of users.  However, as was argued in the narrative above, once a crtitical mass of information is released, CEIR will start to develop new purposes and applications on its own.  It is impossible to predict the exact purposes and applications, but it should be possible to structure the project so that new participants can become involved with a minimum of fuss.


Indeed, I feel strongly that mechanisms can be built into the system to manage these changes as they occur.  A corollary to the critical-mass theory is that unless continuous effort is made to organize information, entropy will cause it to become unusable.  Lopez expresses this idea by saying that  “without consistent and open standards, the benefits of ongoing investments in spatial data may not be realized.”
  Fortunately, Lopez also offers an approach to prevent entropy from taking hold:  “the value of information lies not only in its ownership, but also in its collective application to analysis, synthesis, and direct use for strategic objectives.”
  In other words, putting the information someplace where it can be browsed, searched, found, and retrieved.  In short, into a library.


Every library follows certain conventions.  As proven information systems they have well developed methods for fighting information entropy.  One of the most basic is scope.  At first glance this might seem childish:  of course, a medical library contains resources about medicine.  But where is the boundary?  Are works about acupuncture and homeopathy to be found in western medical school libraries? Do public libraries collect materials aimed at large businesses or scientists?  


To this end CEIR, as already argued, must build consensus about it is to look, and how it is to grow.  To use the terminology of the library, it needs a collection development policy.  This consensus must begin by providing guidance for the initial public release of CEIR.

It is the recommendation of this author that the initial effort be toward releasing a public interface with 3 main components:  the online mapping application, the image database currently under development, and a carefully curated set of links to linguistic, cultural, political, and demographic information regarding the area.  All three components should be brought together under a common interface. 


The current version of the image collection is housed under the library’s Digital Collections initiative.  Information regarding development of this collection was not collected for this paper, but the author is not a huge fan of Content, the proprietary image database software that the library uses for these collections.  The current version of the CEIR image collection can be viewed at http://content-dev.lib.washington.edu/ceir.  A separately developed collection of architectural images from the city of Novgorod is available at http://faculty.washington.edu/dwaugh/rus/novgorod/novgindx.html, and an interactive essay regarding Russian painting is at http://www.accessone.com/~jdwest/russart/landscape.  These resources show the additional narrative possibilities that could be included if Content is abandoned and a custom image application built for CEIR.  

Beyond the additional descriptive text that could be developed around the image collections, the cartographic paradigm can be carried over into this portion of CEIR.  Indeed, the cartographic metaphor can carry over to every element of the portal. One reason for doing so is that the data structure of all the underlying data—at least every bit of it so far discussed—is geo-spatial.  Even the image collections have spatial components.  Indeed, one of the guiding principles of architectural slide libraries is to arrange first by location.  Moreover, by abandoning Content, spatial metadata can be attached to the images so that they can be retrieved from within the mapping portion of CEIR.    


A collection of resources separate from CEIR is a quick way to populate the resource with a variety of materials that could not possibly be built by the project itself.  A corollary benefit of collecting these resources from outside the UW, assuming the sites would be informed of their inclusion, would be to introduce a wide variety of content providers to CEIR.  This could be the first step toward building a community of researcher and developers who would be actively involved in the continued development of CEIR.


Many decisions remain to be made for the mapping portion of CEIR.  One of the first, again, is to determine the scope of the initial release.  On an extremely fundamental level, CEIR lacks definition of what constitutes Central Eurasia.  Other decisions need to be made regarding what datasets will be released, how the data will be represented on screen, which features will be user-controlled and which will be fixed.  


For example, the Russia spans over seventy degrees of longitude and extends to extreme northern latitudes.  If a user is viewing only far eastern oblasts, will she be able to suppress the display of unneeded areas?  Can the projection be changed to provide the users with a view of their own choosing?  Will the user be able to choose the language used to display place names?  Can both Latin and Cyrillic characters be displayed at the same time?


It is absolutely essential that these decisions be made before too much more development work is completed.  While current work mostly involves digitizing boundaries and organizing statistical data, a significant amount of effort is being expended evaluating the possibilities of the ESRI server platforms.  Hopefully this paper has convinced its readers that, considering the eventual use of the data, planning and design are important first steps toward organizing that data into useful information.   


Once these initial components are in place, information about how they are being used can be gathered and the next set of design decisions can be made.  Of course, some work will need to be done while this measurement and planning is taking place.  One possible task for this period is to begin to formalize how the various CEIR datasets are stored.  It is at this point that a metadata standard should be developed or adopted for describing the demographic, geospatial, and visual datasets.  

One of the stated goals of CEIR is to make resources available for both students and researchers.  While all the features thus far discussed can be used by any level of user, it is very likely that serious scholars will need access to the datasets in a more raw form.  To this end, much of the CEIR datasets could be packaged in a form suitable for transport across the network—possibly even in multiple forms.  If the above mentioned metadata is designed carefully enough, users could search for specific sets of information and download them in a form that is usable for them.

With these eventual goals in mind, getting a front end up and running with the original data-sets can be seen as simply the first phase in the design of a social network whose actants will help to keep entropy at bay while information about Central Eurasia is    allowed to accumulate.  One advantage to this network is that it would allow interested parties outside of UW to jump ahead of the local CEIR efforts.  If they were to see an area that they thought was crucial, but CEIR was not willing to contribute resources toward, these parties could take on development projects as part of a process that would exist for integration into the larger project.  It is very possible that this could extend the creation of administrive boundary files for Mongolia, or some of the other non-post Soviet states.  These files could then be added to the main CEIR database, under the same open-source sort of license as the raw CEIR data. A formal method for accepting additional data, combined with publication of CEIR’s data acquisition methods, could also facilitate the creation of additional map layers—perhaps with topographic or geological information.  Perhaps in the next dot-com boom, corporations would fund the creation additional information:  like topographic hiking maps or resource extraction data.  
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� Labinger p. 214


� Leman


� Wood


� Gregory


� Porteous. pp 145-174.  


�Crabtree p. 7


�http://students.washington.edu/asis/calendar.html, http://students.washington.edu/slauw/2001AR.htm, http://students.washington.edu/aliss/


� I currently hold a research assistantship developing XML applications for describing online educational materials at http://www.thegateway.org.


� http://depts.washington.edu/reecas/atlas/ceir-1.htm


� A related phenomena, information entropy, is described in a later section, “Toward a Plan for CEIR.”


� This might be a mistake.  The election perhaps was that of the Commonwealth of Independent States.


� Spagnolo


� Lopez p.133	


� CEIR Main Page


� Lopez p. 134


� ibid.


� ibid. p. 135
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