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	Introduction and Purpose.  This essay summarizes the final work completed on the original research aims of the University of Pittsburgh project considering how electronic records might be managed by the development of recordkeeping functional requirements. The final period of this project,  the result of an extension granted in May 1996 by the National Historical Publications and Records Commission and enabling additional work until May 31, 1997, is being devoted to the development of a center to sustain such research and the continued dissemination of the work already completed on the recordkeeping functional requirements.
.Acknowledgement of and appreciation to the National Historical Publications and Records Commission is hereby expressed.  The grant in question was "Variables in the Satisfaction of Archival Requirements for Electronic Records Management," NHPRC Grant No. 93-030.  This latter effort is described at the conclusion of this essay.
	This essay describes the research portion of the project funded by the National Historical Publications and Records Commission. Stimulated by intense interest in the archival and records management professions and supported by the National Historical Publications and Records Commission, the University of Pittsburgh School of Library and Information Science (now School of Information Sciences) originally intended to conduct a research project to examine variables that affect the integration of recordkeeping requirements for evidence in electronic information systems.  Archivists and records managers have long worried that crucial records have been lost or face greater chance of destruction  in organizations increasingly relying upon electronic information systems.  This project was intended to examine one means to rectify such problems.
	The University of Pittsburgh School of Information Sciences received a grant of $359,560 from the National Historical Publications and Records Commission in 1993 to conduct a three year research project in recordkeeping requirements for electronic records management, co-directed by Professor James Williams and Assistant (now Associate) Professor Richard J. Cox.  Other key members of the research team include Ken Sochats, Lecturer (now Assistant Professor) in the Department of Information Science and Telecommunications; David Bearman, President of Archives and Museum Informatics, serving as project consultant; Wendy Duff, a doctoral student in the Department of Library Science and newly hired by the University of Toronto; and Kimberly Barata, a student in the Department of Library and Information Science and recently hired to be the coordinator of the efforts to plan for a research center.
	This project had four main products or outcomes: recordkeeping functional requirements, production rules to support the requirements, metadata specifications for recordkeeping, and the literary warrant reflecting the professional and societal endorsement of the concept of the recordkeeping functional requirements.  These products are discussed below as part of the narrative of the project's history and accomplishments.  The relationship of these main products can be related to each other in the representation of Figure One.
	Origins of the Project.  The 1991 NHPRC-sponsored Electronic Records Research Agenda originally identified three research projects that would "define the requirements of archival electronic records programs; explore the conceptual, economic, and technological constraints on the long-term retention of electronic records; and establish criteria against which to measure the effectiveness of policies, methods, and programs.".The research agenda was published as Research Issues in Electronic Records (St. Paul: Published for the National Historical Publications and Records Commission by the Minnesota Historical Society, 1991).  In addition to the research agenda, refer to Margaret Hedstrom, "Understanding Electronic Incunabula: A Framework for Research on Electronic Records," American Archivist 54 (Summer 1991): 334-355.  These purposes clearly reflect the professional context of the archives and records community, well-represented in the meeting held to develop the research agenda.  The agenda, and this project, emanated from the increasing recognition of the need to define precisely the nature of a record in the modern information age, reflected in the work of archivists in the United States, Australia, Canada, and the Netherlands.For a sample of such work refer to David Roberts,  "Defining Electronic Records, Documents and Data," Archives and Manuscripts 22 (May 1994): 14-26; Sue McKemmish and Frank Upward, "The Archival Document: A Submission to the Inquiry Into Australia As An Information Society," Archives and Manuscripts 19, no. 1 (1991): 17-31; Glenda Acland, "Managing the Record Rather Than the Relic," Archives and Manuscripts 20, no. 1 (1992): 57-63; David Bearman, Electronic Evidence: Strategies for Managing Records in Contemporary Organizations (Pittsburgh: Archives and Museum Informatics, 1994); Charles M. Dollar, Archival Theory and Information Technologies: The Impact of Information Technologies on Archival Principles and Methods (Macerata: University of Macerata Press, 1992); and T. K. Bikson and E. J. Frinking, Preserving the Present: Toward Viable Electronic Records (Hague, Netherlands: Sdu Publishers, 1993). and in the legal proceedings known as the PROFS case that challenged both the definition and the prevailing approach for managing electronic records reflected by the U.S. National Archives..The so-called PROFS case has gained widespread attention in the information, legal, and government administration communities.  For some examples of such writings, refer to Catherine F. Sheehan, "Opening the Government's Electronic Mail: Public Access to National Security Council Records," Boston College Law Review 35 (September 1994): 1145-1201; James D. Lewis, "White House Electronic Mail and Federal Recordkeeping Law: Press 'D' to Delete History," Michigan Law Review 93 (February 1995): 794-849; and Philip G. Schrag, "Working Papers as Federal Records: The Need for New Legislation to Preserve the History of National Policy," Administrative Law Review 46 (Spring 1994): 95-140.  For an essay from the archival community's perspective, but critical of the National Archives' role, see David Bearman, "The Implications of Armstrong v. the Executive Office of the President for the Archival Management of Electronic Records," American Archivist 56 (Fall 1993): 674-689.  For some idea of the U.S. National Archives view on the management of electronic records, refer to the essays by Ken Thibodeau in Stephen Yorke, ed., Playing for Keeps: The Proceedings of an Electronic Records Management Conference Hosted by the Australian Archives Canberra, Australia, 8-10 November 1994 (Canberra: Australian Archives, 1995), pp. 34-51.
	Electronic records are still perceived as challenges to both archivists and records managers, there are few effective electronic records management programs in operation (at least programs that bring together all elements of records and archives management), and there remains an inadequate infrastructure of education, research, and practice necessary to improve the management of electronic recordkeeping systems..This has been discussed in depth in Richard J. Cox, The First Generation of Electronic Records Archivists in the United States: A Study in Professionalization (Binghamton, NY: Haworth Press, Inc., 1994).  
	How this project fits into the evolution of ideas about electronic records management can be visualized by considering the shifting concepts held by archivists toward electronic records.  Thirty years ago, archivists debated whether machine-readable files should be considered as records.  By the next decade, archivists were employing social science data archives approaches to manage such machine-readable systems, while the debate about legislative solutions, policy initiatives, and the use of archival principles with such systems continued.  By the mid-1980s, it was widely recognized that the archival profession was not doing well with machine-readable records, partly because it was still endeavoring to manage such records at the end of the life cycle or in a purely custodial fashion..For some understanding of the debates and discussions at this time, see U.S. House Committee on Government Operations, Taking a Byte Out of History: The Archival Preservation of Federal Computer Records (Washington, D.C.: U.S. Government Printing Office, 1990); Terry Cook, "Easy to Byte, Harder to Chew: The Second Generation of Electronic Records Archives," Archivaria 33 (Winter 1991-92): 202-216; Henry H. Perritt, Jr., "Electronic Records Management and Archives," University of Pittsburgh Law Review 53 (Summer 1992): 963-1024; David Bearman and Margaret Hedstrom, "Reinventing Archives for Electronic Records: Alternative Service Delivery Options," Electronic Records Management Program Strategies, ed. Margaret Hedstrom (Pittsburgh, PA: Archives and Museum Informatics, 1993), pp.  82‑98.  What is curious about all this is that crucial problems with the dependence on the life cycle concept were well recognized  over a decade ago, while we have been loath to consider issues with the custodial notion of archives and records management.  See Jay Atherton,  "From Life Cycle to Continuum: Some Thoughts on the Records Management-Archives Relationship," Archivaria 21 (Winter 1985-86): 43-51 and Eldon Frost, "A Weak Link in the Chain: Records Scheduling as a Source of Archival Acquisition," Archivaria 33 (Winter 1991-92): 78-86.    Complicating matters in all this has been the schismatic nature of the professionals concerned for the management of records into camps of archivists, records managers, information resource managers, and others..See, for example, Frank B. Evans, "Archivists and Records Managers: Variations on a Theme," American Archivist 30 (January 1967): 45-58; Robert L. Sanders, "Archivists and Records Managers: Another Marriage in Trouble?" Records Management Quarterly 23 (April 1989): 12-14, 16-18, 20; Eileen M. Trauth.  "Information Resource Management," Encyclopedia of Library and Information Science 43, suppl. 8 (New York: Marcel Dekker, 1988), pp. 93-112; Boulton B. Miller.  "Managing Information as a Resource," in Handbook of Information Resource Management, eds. Jack Rabin and Edward M. Jackowski (New York: Marcel Dekker, Inc., 1988), pp. 3-33; Sharon L. Caudle and Donald A. Marchand, Managing Information Resources: New Directions in State Government (Syracuse: Syracuse University School of Information Studies Center for Science and Technology, August 1989).  The more recent problem with the separation of these professionals can be seen in Belden Menkus, "Defining Electronic Records Management," Records Management Quarterly 30 (January 1996): 38-42 and Richard J. Cox, "Re-Defining Electronic Management," Records Management Quarterly, forthcoming.  This schismatic nature has worked against the advice of information professionals like Richard Kesner and Thomas Galvin who contend that we need new partnerships and philosophies..For an earlier view of this needed convergence, refer to Richard M. Kesner, Information Systems: A Strategic Approach to Planning and Implementation (Chicago: American Library Association, 1988).  Kesner sees teams of records managers, archivists, librarians, data processors, and others as the only way to manage properly information within the modern institution and to ensure that information of continuing value is identified and preserved.  A more recent idea of convergence is represented by Thomas J. Galvin, "Convergence or Divergence in Education for the Information Professions: An Opinion Paper," published in the August/September 1995 Bulletin of the American Society for Information Science. Galvin's essay is a very balanced view of the issues related to the convergence-divergence discussions.  He first describes the continuing separation of the various disciplines making up the information professions, and the resulting growth in and diversity of educational programs supporting the disciplines.   
	The 1991 research agenda mentioned above recognized such problems, and it led to a number of archivists and records managers seeking to re-focus on the fundamentals of what constitutes a record and how such a definition of record could better facilitate the management of electronic information systems that were being increasingly used to create and keep records previously maintained in traditional paper systems or that constituted systems creating and maintaining considerable amounts of unnecessary information that was being misidentified as records.  The research project at the University of Pittsburgh was designed to deal with this issue.  
	The last phase of the research project, reported here, refocused efforts to consider records as distinct from information, data, and bibliographic content; reconsidered basic archival principles and their relevance for electronic records management; and distinguished the work of archivists from that of other information and related professions.
	The original study aims of this project were the following:
*	Develop viable recordkeeping functional requirements through an analysis of the professional literature and via consultation with experts in the management of archives and records;
*	Analyze organizational variables affecting hardware-software utilization through interviews at five diverse organizational sites (a university, hospital, two manufacturers, and local government);
*	Evaluate software technical capabilities to satisfy recordkeeping requirements through analysis of appropriate literature and software demos and manuals.

These proved to be overly ambitious objectives.  We eventually emphasized the first objective, primarily because the development of the recordkeeping functional requirements proved to be more time consuming than was imagined as well as it being essential to the success of this project (without a precise definition of record other aims could not be realized).
	There were some secondary aims associated with the project.  We wished to nurture the interest of students in both information science and library science in archival issues, especially electronic records management.  We also hoped to strengthen the existing graduate archives program at the University of Pittsburgh by integrating electronic records management throughout the archival courses.  Finally, we sought to build a foundation for continuing research in archival and records management matters at the School, a professional problem that has not let up in any fashion and has caused substantial barriers to launching research in the archives and records management disciplines on electronic records issues..Research has continued to be a problem for the archival profession.  See, for example, Mary Sue Stephenson, "Deciding Not to Build the Wall: Research and the Archival Profession," Archivaria 32 (1991): 145-151 about some of the broader attitudinal concerns and Richard J. Cox, "An Analysis of Archival Research, 1970-1992, and the Role and Function of the American Archivist,"  American Archivist 57 (Spring 1994): 278-288 about the end results of actual research being conducted.  The only primary success has been in the small, but influential, program of summer research scholarships at the University of Michigan and the NHPRC-sponsored projects on electronic records.  For the Bentley see A Decade of  Sponsored Research: The Research Fellowship Program for Study of Modern Archives (Ann Arbor: Bentley Historical Library, March 1994); for the NHPRC work see http://www.si.umich.edu/e-recs.  The latter provides summary reports of the various NHPRC-funded research and application projects.  
	Project History.  Defining a working set of functional requirements for records was the right, as well as necessary, place to start this project.  Our work led us to focus on the idea of records stressing compliance to external regulatory and other authorities.  Out of this emerged the notion of an accountable recordkeeping system supporting the capture, maintenance, and continued usability of records.  While there were changes in the substance of the recordkeeping functional requirements from the first draft in 1993 to the end of the research in early 1996, these changes were not substantial.  Drawing on experts' advice,.For example, the most important aspect of developing a workable set of functional requirements was the holding of an "experts" meeting on May 20-21, 1993 to discuss the draft statement that had been prepared by that time.  The following individuals attended: Richard E. Barry, consultant; David Bearman, consultant; Richard J. Cox, University of Pittsburgh; Lissa Fagerlund, United Nations; Margaret Hedstrom, New York State Archives; William Johnston, Canada Office of Auditor General; John McDonald, National Archives of Canada; Michael Miller, U.S. Environmental Protection Agency; Clive Smith, World Bank; Lee Stout, Pennsylvania State University; Stephen Wagner, Oncology Nursing Society; David Wallace, University of Pittsburgh; and Lisa Weber, NHPRC.  Jim Williams and Ken Sochats of the University of Pittsburgh both sat in for parts of the meeting.  As can be seen from the names and organizations represented, these experts provided a broad range of library, information, and archival science expertise and experiences.  For other experts used by the project, refer to the project homepage at http:\\www.sis.pitt.edu\~nhprc. in addition to other available sources such as professional literature and standards, we came very close in the initial draft to a workable set of requirements.
	Taking the draft functional requirements into institutions seemed to be at first a mistake. However, this process may have been a necessary way of dealing with some more crucial concerns. We were forced to re-evaluate the importance of professional culture and ultimately we turned our attention to the idea of the literary warrant -- defined as the mandate from law, professional best practices, and other social sources requiring the creation and continued maintenance of records.  We did not anticipate the value of the literary warrant and, in the hindsight now available to us, the concept of the warrant may turn out to be the most important outcome of the project.
	There was an unanticipated dimension to this project.  We grossly under-estimated the amount of continuing education required from us, a reflection of the eagerness of the records communities to consider new approaches to the practical solutions in the management of electronic records.  Various members of the project presented numerous lectures, conference papers, and workshops on three continents, as well as writing numerous essays in a wide array of journals (these have been cited at relevant places in this report)..For copies of various presentations and citations to publications resulting from such outreach, refer to our project homepage -- http://www.sis.pitt.edu/~nhprc.  Examples include David Bearman, "Functional Requirements for Record Keeping Systems," Archives & Museum Informatics 7 (Summer 1993): 3-5.
	The focal point of the project was the development of the recordkeeping functional requirements.  Our aim was to provide a comprehensive set of requirements that could be used in both developing and evaluating software for the support of electronic records management.  Our own efforts revealed some evolution in thinking about the nature of the requirements.  When we started out we thought of the requirements as being for archival recordkeeping.  This changed to recordkeeping requirements, then to functional requirements for evidence in recordkeeping.  There is more work to be done on whether all elements of the requirements are always needed or whether there are different requirements for recordkeeping for corporate memory, personal recordkeeping, and other types of recordkeeping..The matter about the notion of other requirements for personal recordkeeping can be seen in the following: Chris Hurley, "Beating the French," Archives and Manuscripts 24 (May 1996): 12-18 and Richard J. Cox, "The Record in the Manuscript Collection," ibid., pp. 46-61.  Our emphasis on recordkeeping for the purposes of evidence largely derived from our subsequent research on the concept of the literary warrant.
	The literary warrant is a concept suggesting that records are created because of legal, regulatory, professional best practices, and other reasons generally external to the organization.  Many records managers have pointed out that the majority of records are shaped by forms, and that these forms often reflect requirements generated from the organization needing to be compliant.  We turned our attention in the later stages of the project to beginning to identify sources for such warrant, matching up the warrant with particular dimensions of the sketched out functional requirements, and revising the requirements as necessary from ideas and principles derived from the analysis of the warrant.  While there is much work yet to be done in determining the value of the warrant, especially in considering the international aspects and value as well as the value of the warrant for assisting archivists and records managers in gaining support for the management of electronic records, the concept seems valuable for archivists and records managers as well as the creators of records..Wendy Duff, "The Influence of Literary Warrant on the Acceptance and Credibility of the Functional Requirements for Recordkeeping: A Dissertation Proposal," 1996.  The full text of this proposal is included as part of the project homepage -- http://www.sis.pitt.edu/~nhprc.
	As the recordkeeping functional requirements were being initially developed, we recognized a need for more than just an English-language version of the requirements.  Production rules, using horn or "if-then" clauses (a process used by artificial intelligence experts), were developed.  These make the recordkeeping functional requirements unambiguous, precise, economical, provable, and expandable; the requirements can now be translated into a software algorithm.  The recordkeeping functional requirements become observable and measurable to the degree that the requirements can be used by software engineers to develop systems that incorporate the requirements and, hence, enable records as defined by these requirements to be maintained in such systems.
	 All of this work led us to consider how the notion of the functional requirements could be recast as a useful standard.  The Metadata Model for Business Acceptable Communications emerged through the work of consultant David Bearman.  A software independent record or a metadata encapsulated object, potentially eliminating the need for costly and complicated migration strategies, was suggested with layers termed handle, terms and conditions, structure, context, content, and use history (see Figure Two).  The metadata concept is the best reflection of the essence of a record with its characteristics of structure, content, and context.  This notion of a record is a digital envelope with contextual metadata surrounding the information content of an electronic transaction; this has the potential either to encapsulate the content or to provide required linkages to the content of a record.  Much work needs to be done with this model or potential standard, and we hope to suggest the use of this model to standards organizations as time and opportunities permit.
	As with any research project, we set out to test a number of hypotheses.  The first hypothesis considered was that the functional requirements for the archival management of electronic records are the same as for traditional records, although many functional requirements will not be satisfied by traditional recordkeeping systems.  In our opinion we confirmed this hypothesis.  Determining confirmation is somewhat difficult because of the weaknesses of the professional literature (we tried to counterbalance these weaknesses by the use of experts).  Other than the debate about the physical custodianship of electronic records and recordkeeping systems, likely to continue for some time, the requirements seem to be the same for both traditional paper textual records and electronic records.  The classic writings on archives and records management do not seem to change or to be added to as a transition is made from paper to electronic systems, at least in principle.  Many of the warrants from law, auditing, and the information technology professions seem to suggest that the nature of a record is largely the same, regardless of format.
	The second hypothesis tested is that it will be possible to satisfy each of the recordkeeping functional requirements following any or all of four tactics (policy, design, implementation, standards) -- tactics identified in the writings of various archivists and records management professionals, although many requirements will be more fully satisfied for electronic records than they could for paper records.  This hypothesis was unconfirmed, but it is being tested by other projects such as the City of Philadelphia, Indiana University, National Archives of Canada, and the Australian Archives.  Feedback from these other efforts has been very positive.  We figure that the relevance of a tactic depends upon the influence of archivists and records managers within particular organizations.  Our best guess is that in the long term it will be a combination of standards and implementation (the latter influenced by best practices) which will prove most successful..The City of Philadelphia Human Resource Information System is being designed to enable records to be maintained in electronic systems.  Indiana University is trying to serve as a test case for recordkeeping functional requirements by using the Pittsburgh model, seeing if any additions needed to be made, and considering implications for metadata repository (currently focused on payroll as best conceived). The Vermont State Archives is trying to develop it's own relevant warrants and recordkeeping requirements. Additional information about these projects can be gained by viewing http://www.si.umich.edu/e-recs.  The World Bank, with consulting by Rick Barry, is using the functional requirements as means of planning for electronic recordkeeping systems development and for evaluating current systems; Barry discovered that some of the warrants were difficult to use because they seem to be specific to other settings and because some of the requirements did not have warrants.  Barry also suggested the need for training to be added to tactics of policy, standards, design, implementation. For the Australian Archives see "Managing Electronic Records: A Shared Responsibility," available on its homepage at http://www.aa.gov.au.  Linkages to applications using the functional requirements or having relevance to the Pittsburgh project are being continually added to our homepage -- http://www.sis.pitt.edu/~nhprc.  More important has been the warrant as the source, production rule as the formal expression, and metadata (context information describing information content) for supporting the recordkeeping functional requirements as a viable and workable tool. 
	The next hypothesis tested was that different business applications will share different sets of recordkeeping functional requirements, and differing degrees of risk are associated with the non-satisfaction of these requirements in different business applications. This hypothesis necessitated us getting into the inner workings of an organization more than we could in this project.  In that sense the hypothesis was unconfirmed.  Our interviews with the administrators, lawyers, financial directors, and others in the organizations found them generally positive about the content and value of the recordkeeping functional requirements as then drafted.  It is likely to be confirmed by continuing work on the literary warrant.  This will require more work within organizations, and it will require us to do a much more sophisticated analysis of the similarities and dissimilarities of thinking about the value of the functional requirements between groups such as lawyers and accountants. The former Project Coordinator, Wendy Duff, is completing research on her dissertation which will help to provide additional data about this hypothesis, and the preliminary findings of her research (being finished as this essay was completed) suggest that the notion of the recordkeeping functional requirements is a sound one.
	Another hypothesis considered was that different software applications will not dictate different recordkeeping functional requirements, but different packages within the applications categories will satisfy the recordkeeping functional requirements to different degrees.  Although this is a hypothesis that probably is relatively easy to confirm, we put it aside as a major focus of this project.  Using literature and software demos we examined three types of software.  We found it relatively easy to use the functional requirements for evaluation, even when the requirements were in draft.  Armed now with the production rules and metadata we could do an even better analysis of existing software, both off the shelf and of a proprietary nature.  It is an area meriting future work, and it is likely others will be using our products to analyze software..See, for example, William E. Landis and Robert Royce, "Recommendations for an Electronic Records Management System: A Case Study of a Small Business," Archival Issues 20, no. 1 (1995): 7-21; U.S. Department of Defense Records Management Task Force, Electronic Records Management Software (Arlington, VA: ANDRULIS Research Corporation, May 10, 1995); The Management of Electronic Records in the Electronic Work Environment (Ottawa: National Archives of Canada, Information Management Standards and Practices Division, May 1995).
	We also considered the hypothesis that recordkeeping functional requirements will be the same for each business sector, and different sectors will not determine the choice of tactics as much as different corporate cultures.  This hypothesis was derived directly from the writings of David Bearman, collected in his book Electronic Evidence.  We seem to have found that a professional culture may be the more important factor, although we are looking at United States corporate cultures and this conclusion may change with organizations in other cultures.  In the United States institutions have tended to be much more chaotic, changeable, unstable, and personality driven than their counterparts in other nations.  This early finding caused us to shift direction to the literary warrant concept that puts a premium on best practice and professional culture.  We need to consider how ideas about risk management, a current managerial tool, suggest that the proposed recordkeeping functional requirements will probably only be implemented to the degree that the records need to be maintained.  Organizations that are reinventing and re-engineering, with a seeming predilection to ignore the past, would be useful to study..What we need to realize, of course, is that many of the principles and ideas of modern records management have originated in the Industrial Age office rather than the Information Age office, an occurrence that should give us pause to consider the nature of archives and records management work in such environments; see Vincent E. Giuliano, "The Mechanization of Office Work," Scientific American 247 (September 1982): 148-52, 154, 158, 160, 162-64 for a helpful, suggestive essay about the changing nature of office work.  Read David Osborne and Ted Gaebler, Reinventing Government: How the Entrepreneurial Spirit is Transforming the Public Sector (New York: Penguin, 1993) and  Michael Hammer and James Champy, Reengineering the Corporation: A Manifesto for Business Revolution (New York: Harper Business, 1993) and consider what kinds of implications such managerial approaches have for institutional archivists and records managers.  For some suggestions about this, refer to Richard J. Cox, "Archives and Archivists in the Twenty-First Century: What Will We Become?"  Archival Issues 20, no. 2 (1995): 97-113, and David Bearman and Margaret Hedstrom, "Reinventing Archives for Electronic Records: Alternative Service Delivery Options," in Electronic Records Management Program Strategies, ed. Margaret Hedstrom (Pittsburgh: Archives and Museum Informatics, Technical Report no. 18, 1993), pp. 82-98.
	Finally, we hoped to consider the hypothesis that the best way to satisfy functional requirements will depend heavily on an organization's corporate culture, although the technological capabilities of the archives and its agents will be less critical in satisfying archival requirements than will be the acceptance of archival responsibility by managers throughout an organization.  We did not test this because we shifted from institutional testing to developing the full parameters of the functional requirements.  This hypothesis, again, is being more fully tested by other projects, such as at the City of Philadelphia and Indiana University.  
	Other than the testing or considering of these hypotheses, the most important aspect of the project may be the methodology for developing the model and the model for recordkeeping functional requirements as developed.  The model both enabled us to build something that could be used in a variety of applications, as well as assisted us to learn much about the nature of records and recordkeeping systems.  
	The mainstream, standard literature by archivists and records managers has been vague in specifics except for diplomatics and the latter has been used in a confusing fashion recently.  Diplomatics, despite its value in formulating some precision about records, poses additional problems of superimposing another layer of professional language on already jargon-laden interdisciplinary issues..The problems with the use of diplomatics can be seen, in our estimation, in the University of British Columbia project, "Preservation of the Integrity of Electronic Records."  For this project refer to Luciana Duranti, "Reliability and Authenticity: The Concepts and Their Implications," Archivaria 39 (Spring 1995): 5-10; Luciana Duranti and Terry Eastwood, "Protecting Electronic Evidence: A Progress Report on a Research Study and Its Methodology," Archivi & Computer 5, no. 3 (1995): 213-250; and Luciana Duranti, Heather MacNeil, and Bill Underwood, "Protecting Electronic Evidence: A Second Progress Report on a Research Study and its Methodology," ibid. 6, no. 1 (1996): 37-78.   Early in the project we tried to distinguish the use of our terminology from that of the UBC project:

In order to support the work of both projects, we informed the University of British Columbia team that we were changing our terms of reliable and authentic to consistent and authorized, so as not to confuse our narrower use of terms with their diplomatic uses.  The Canadian project uses reliability to mean authority and trustworthiness of records as proof and memory of an activity, while we were using the term to mean that the system must support identical data processes, consistent systems logic, and protection against system failures to ensure that records within the system are credible.  The Canadian project uses authenticity to mean the maintenance of a record's reliability through its transmission, use, and preservation over time, while we were using the term to indicate that records within the system can only be created by authorized records creators.

Wendy Duff and Terry Eastwood are now discussing the possibility of doing a detailed comparison of the two projects' recordkeeping requirements.  As Stanley Fish, in his discussion about disciplinary language, suggests, "The vocabularies of disciplines are not external to their objects, but constitutive of them.  Discard them in favour of the vocabulary of another discipline, and you will lose the object that only they call into being.".Stanley Fish, Professional Correctness: Literary Studies and Political Change (Oxford: Clarendon Press, 1995), p. 95.  The problem with the language of diplomatics is that it fits into a traditional concept of records/archives that may or may not be relevant to what is going on in modern organizations.  As archivists and records managers we need to be concerned with how to ensure that records are maintained that are relevant to the creator, not with confusing the people designing the recordkeeping systems by using a needlessly complicated or arcane language.
 	Moreover, the recent efforts to use diplomatics has adopted it as the defining aspect of archival science, seen it as a part of a static or rigid archival theory (theory and knowledge can and must evolve as we learn and apply it to new circumstances), and characterized it as something that systems designers need to take into account as part of their own knowledge (which seems unlikely) while ignoring the similarities of the Pittsburgh recordkeeping functional requirements to the diplomatic core and the recent writings of archivists grappling with the notion of a record..For example, the work of David Bearman, Terry Cook, Margaret Hedstrom, David Roberts, Glenda Acland, Sue McKemmish, Frank Upward, and countless others who have written extensively on the concept of records in the past decade is not considered.  This is the case with a recent book growing from a University of British Columbia masters thesis.  Trevor Livelton's Archival Theory, Records, and the Public (Lanham, Md.: Society of American Archivists and the Scarecrow Press, Inc., 1996) focuses completely on the writings of T. R. Schellenberg and Hilary Jenkinson, even to the point of ignoring Livelton's own preference for the idea of theory which makes a heavy draw on the idea that archival knowledge extends from the archivist's practical work.  If Schellenberg was in fact codifying earlier practice of the United States National Archives and trying to infuse it with the work of other archival scholars, which is exactly what he was doing, then certainly this is also the case with the more recent writings of people like Margaret Hedstrom and others cited throughout this essay.  Why are their contributions ignored, especially when it is easy to see that there is more in common in the basic elements of a record as defined by the University of British Columbia team with the definitions and descriptions emanating from other teams and individual archival theorists and educators?  David Bearman suggests that there is a personal element at work here, when he writes that there is "an unnecessarily personal split in the [North American archival] profession in which some people seem to feel that acceptance of the Pittsburgh approach is a sign of defeat by alternative analyses such as that out of the University of British Columbia and the Department of Defense"; David Bearman, "State of Electronic Records Management Worldwide Spring 1996," Archives and Museum Informatics 10, no. 1 (1996): 10.  While he may be right about the cause, I prefer to see the problem as a too rigid a hold on an older aspect of archival knowledge that layers in more complexity in the definitions of records, documents, and archives when the information science and broader records management community already has a diverse set of troubling definitions about such objects.  Even as Bearman argues that it is not an "either/or" proposition, I also urge for the need to have others work on seeing common elements and even taking up their own projects that improve on the work of the Universities of British Columbia and Pittsburgh.  
	That even diplomatics can be used in a very different way than emanating from Western Canada, infused with recent scholarship from a variety of disciplines, can be seen in a recent study on photographs.  In this study, establishing that photographs are records, Joan Schwartz then uses diplomatics to analyze the nature of such records.  While wrestling with the technical aspects of the photograph, she also argues that the "meaning of a photographic document lies not in the content or the form but in the context of document creation."  One needs to understand such things as visual communication and photographic practice, and they must be able to see that the values of these records "resides in the interrelationships between photographs and the creating structures, animating functions, programmes, and information technology that created them." See Joan Schwartz, "We make our tools and our tools make us": Lessons from Photographs for the Practice, Politics, and Poetics of Diplomatics," Archivaria 40 (Fall 1995): 40-74 (quotations pp. 46 and 50).
	The idea of the literary warrant, seeking the endorsement of various professionals' literature and professional best practices regarding the management of records, supports the various elements of the functional requirements and relates to the idea of a "compliant" organization -- the latter a key component of the recordkeeping functional requirements.  We now realize that without the framework of the recordkeeping functional requirements it would have been difficult to have done the warrant exercise or to have moved from the warrant to develop the recordkeeping functional requirements.  The notion of accountable recordkeeping systems with a focus on capture, maintenance, and usability of records emerged from consultation with experts, analysis of an array of professional literature, and evaluation of external sources such as legal requirements and professional best practices in a manner that was not necessarily linear.  In hindsight, we can now recognize a variety of other disciplines with intense interests in the notion of the record that are discussing how to maintain records in the modern electronic office..John F. Burnum, "The Misinformation Era: The Fall of the Medical Record," Annals of Internal Medicine 110 (15 March 1989): 482-484 and Keith Devlin and Duska Rosenberg, Networked Information Flow via Stylized Documents, Report no. CSLI-94-187 (Menlo Park, CA: Center for the Study of Language and Information, March 1994).  This latter study examines a very basic repair order record and considers the degrees to which the form and contextual knowledge enable the record to be used and readily understood.
 	Other aspects of the concept of a record emerged from our work.  Records as evidence of transactions supported both by historical understanding of traditional archives and records management literature and by the use of the literary or cultural warrant surfaced as an extremely workable notion of what a record is, even in the modern Information Age office.  This enabled us to be able to contrast the fundamental differences between records and information as viewed in definitions of various information profession literatures..For some explanation of these views, refer to Richard J. Cox, "The Record: Is It Evolving?"  Records & Retrieval Report 10 (March 1994): 1-16.    Evidence provides an important, practical means by which to define recordkeeping functional requirements and it has other possible benefits for other archival functions such as appraisal and descriptive standards.  Instead of elaborate and highly subjective schemes to describe content, this emphasis on the record's evidence (that is, the evidence of a transaction that the record captures) provides a means by which to focus on such aspects as the record's origins in compliant regulations and the record's functions and reflection of activities.  The idea of evidence and a compliant organization are crucial to the recordkeeping functional requirements use and means that the archivist/records manager is seeking aspects of compliance (helping organizations discover external regulations) and applying them to their own organization rather than merely seeking to save old records for often difficult-to-define historical purposes and values.
	Project Conclusions and Successes.  There were a number of successes associated with this project.  As hoped, the work on the project over the past few years has nurtured students' interest in research and built a better potential foundation for research.  Two doctoral students (Wendy Duff and David Wallace) are presently  preparing dissertations related to the project, one on the PROFS case and the other on the value of the literary warrant..The text of the Wallace dissertation proposal is also available as part of our project homepage -- http://www.sis.pitt.edu/~nhprc.  In addition, the research agenda generated by the project and its reports have been integrated into the regular archives courses taught by Richard Cox..Copies of the syllabi of the most recent versions of the archives and records management courses are available at Richard Cox's homepage, http:\\www.sis.pitt.edu\~rjc. The philosophical orientation of archival education has become equipping future archivists to function as experts on records and recordkeeping, as expressed in Richard J. Cox, "Computer Literacy and the Archivist: What Happened to User Friendly?", paper presented to the Society of American Archivists annual meeting, San Diego, California, September 1996 and scheduled to appear in a revised version as part of the Records & Retrieval Report.
	There has been a substantial change in the content of the archives and records management courses since the beginning of this project.  The Records and Information Resources Management course (LS 2017), offered annually during the Fall term as part of the archival science specialization, was re-designed to focus on electronic records management; it was offered in its first revised form during the Fall 1993 Term.  Richard Cox taught the first six weeks, providing the students with a general orientation to records and information resources management, and remained the lead faculty for it.   David Bearman taught four weeks, focusing on electronic records and the issues of their management and nature, and participated in all of the class sessions.  Ken Sochats, one of the other Project Team members, provided a guest lecture on systems design and electronic records.  Two of the Project Team doctoral students, David Wallace and David Thomas, also took the course, preparing papers on corporate culture and business functions respectively.  The remaining students were required to prepare papers on the recordkeeping functional requirements developed for the project.  Each student also made an oral presentation to the class on this paper topic.  Since then the basic archives and records management courses have been shifted to focus on records systems and recordkeeping, with as full an integration as possible of electronic records issues and concerns.   
	While we know that archives and records management education programs have struggled with the precise focus for their programs,.The struggling nature of the primary focus of records management education, for example, can be seen in J. Michael Pemberton.  "Library and Information Science: The Educational Base for Professional Records Management," Records Management Quarterly 15 (April 1981): 48-50, 52-53; Robert V. Williams.  "Records Management Education: An IRM Perspective," Records Management Quarterly 21 (October 1987): 36-40, 54; J. Michael Pemberton and Christine R. Nugent, "Information Studies: Emergent Field, Convergent Curriculum," Journal of Education for Library and Information Science 36 (Spring 1996): 126-138; and Tyler O. Walters, "Rediscovering the Theoretical Base of Records Management and Its Implications for Graduate Education; Searching for the New School of Information Studies," ibid., pp. 139-154.  the stress on records and recordkeeping systems has proved to be an excellent focal point for such education.  While the SAA CART curriculum project concluded that to be a good electronic records archivist required a knowledge suitable to be a good archivist,.Victoria Irons Walch, comp., "Automated Records and Techniques Curriculum Development Project," American Archivist 56 (Summer 1993): 468-505. this research project opened up the essence of the knowledge beyond what we already possess in terms of curriculum guidelines.
	This matter of what can and should be taught in the programs educating archivists and records managers is one requiring more attention.  Working on developing a precise definition of a record has caused us to see how far from records both archivists and records managers have wandered.  Archivists, in contrast, have tended to stress the cultural or historical role, while records managers have shifted to the information side.  In both disciplines' literature it is difficult to find articles or textbooks that provide any source of precision about what a record is or how it needs to be defined; we had to bring together a group of experts to help us work out the functional requirements.  Both shifts have taken us far from being able to describe meaningfully ourselves, our mission, and our activities in modern society.  Records need to be our focus, as the source of evidence of the work of organizations and individuals and for purposes of corporate memory and accountability -- in other words, records provide both essential information and, in some cases, even a historical/cultural/symbolic source.  Both archivists and records managers need to stop feeling apologetic about their focus on records in the Information Age.
	Developing the concept of a warrant for the recordkeeping functional requirements has also provided a clue to a new mission, one discussed with interest by some of the outside experts we used in our work.  The idea of the warrant drives us to cite external regulations, legislation, and best practice as the primary mandate for the management of recordkeeping systems, rather than a more vaguely defined argument for the historic value for records.  Archivists can think of any documentary fragment as having potential value to someone, but this should hardly be the compelling reason for their work..See, for example, Terry Cook, "Electronic Records, Paper Minds: The Revolution in Information Management and Archives in the Post-Custodial and Post-Modernist Era," Archives and Manuscripts 22 (November 1994): 300-328.  This focus makes archivists shift their attention from looking through closets for old files to becoming the experts on why records should be managed by any institution and for society.  This focus should also move records managers away from running records warehouses to advocating throughout their institution (and the society) why records need to be carefully managed by all professionals, technicians, and clerks.  Archivists and records managers need to be scholars ("experts") in records and recordkeeping systems.  Our teaching can be built around why records systems are created, their continuing evolution, their historical continuity, and their value.  Basic archival and records management functions are viewed through this broader perspective on records and recordkeeping systems.  	How is this different from what archivists and records managers have been doing generally?  For archivists, it means that they are not just worrying about identifying and describing records for historians (that hardy but definitely minor constituency) but in understanding records and their accompanying systems for all potential users.  For records managers, it moves them from the false gods of economy and efficiency to the use of information in records for the institution's good and its mission.  In doing this there are wonderful sources to use, case histories and studies about the relevancy of records for all aspects of society and its institutions, many of these done by journalists, political scientists, sociologists, communications theorists, and historians of literacy..For example, Martha S. Feldman, Order Without Design: Information Production and Policy Making (Stanford: Stanford University, 1989); Michael Palumbo, The Waldheim Files (Boston: Faber and Faber, 1988); Malcolm McConnell, with research by Theodore G. Schweitzer, III, Inside Hanoi's Secret Archives: Solving the MIA Mystery (New York: Simon and Schuster, 1995).
	We also learned a number of other lessons about research in the archival and records management professions.  As already noted, the nature of the project moved from pure research to a modelling exercise, partly because of the timing of the development of the recordkeeping functional requirements -- we needed to have the requirements before we could move on to other research.  But there were other reasons for this as well. The nature of the project also mandated that much of the time of project personnel be spent on public presentations and educational efforts, a reflection of the eager interest being shown by the records professions for an improved, specific model defining archives in a way that could be used in the design of information or recordkeeping systems holding records..Given the intense interest by Australian archivists and records managers in the value of records for accountability, both David Bearman and Richard Cox, on separate occasions, made a number of presentations about the work on the recordkeeping functional requirements.  See, for example, Sue McKemmish, "Understanding Electronic Recordkeeping Systems: Understanding Ourselves," Archives and Manuscripts 22 (May 1994): 150-162 and the earlier cited proceedings of the Playing for Keeps conference for evidence of Bearman's activities and Richard J. Cox, "A Sense of the Future: An Adult's View of Archives," Archivists: The Image and Future of the Profession; 1995 Conference Proceedings, eds. Michael Piggott and Colleen McEwen (Canberra: Australian Society of Archivists Inc., 1996), pp. 219-224.
	Directions for Future Work and Research.  As has been suggested in a number of places throughout this essay, the work of this project has suggested many other areas for future work and research.  We have determined to commit to the maintenance of the project site on the World Wide Web as a means of disseminating information about future work, as a link to other related electronic records research and application sites, and to serve as a teaching tool.  We are now working on making additions to the home page, including adding explications of the various parts of the site so that they can be more widely understandable by users, a glossary page for terminology used in the project, and other warrant sources.  At the least, we hope to internationalize the project by developing pointers to projects around the world using or adapting various aspects of the functional requirements developed at the University of Pittsburgh and identifying warrants from other countries.
	Additional ideas for research opened up many new avenues to explore..Details about what the external experts suggested for future research can be gleaned from the minutes of a meeting held on February 1-2, 1996 and included as part of the project's homepage -- http://www.sis.pitt.edu/~nhprc.  The idea of studying the economics of complying with the functional requirements in particular organizational settings seems like a logical road to go, building on the notion of what institutions are willing to spend to meet regulations to make them compliant.  Other possibilities for substantial research is considering the need for functional requirements for recordkeeping other than evidence, such as for decision making and corporate memory.  Ongoing debates about the impact of discussions about electronic records on personal recordkeeping and discussions about the degree to which individuals create records that are consistent with the principles generally associated with institutional recordkeeping have already provided another fruitful avenue for research.  While from the perspective of this project it seems that the principles would hold up for personal recordkeeping, there is much useful work on this area remaining to be done..See Cox, "The Record in the Manuscript Collection." For example, Cox has also proposed preparing the following essay for a collection of essays on letter-writing manuals --  "Letter Writing Manuals, North America Archivy, and Archival Studies":  

	North American archivists have re-discovered traditional archival sciences such as diplomatics and the concept of the record in the past two decades.  There is an emerging consensus, despite the many claims that archivists are information professionals, that the archivist is a scholar of recordkeeping; this approach mandates that archivists, in the course of managing archival records, focus on understanding the creation, evolution, and continuing or declining use of particular record systems.  This essay explores the value of using letterwriting manuals as a means of understanding personal and organizational recordkeeping systems, as a basis for appraising and describing personal and institutional correspondence series, and as a guide for evaluating how letter writing has changed to any considerable degree in the transition from paper to electronic recordkeeping systems.  The essay will draw on a small group of approximately thirty letterwriting manuals published from the early nineteenth century to the current decade as samples of the larger body of such manuals, and it will reflect current archival theoretical and research literature.  The essay will address the possibility of additional research on the use of such self-help records-oriented publications.  The notion of  assembling a "cultural" warrant (authority for the maintenance of records for socially-valuable research purposes) could be an interesting and valuable project, as could be the study of how the recordkeeping functional requirements can facilitate the changing nature of designing and implementing records systems..With the latter, it is likely that the design of electronic recordkeeping systems forces archivists and records mangers to consolidate formerly separated functions such as appraisal, description, and preservation.  See the following essays in no. 39 (Spring 1995) of Archivaria: David Wallace, "Managing the Present: Metadata as Archival Description"; Heather MacNeil, "Metadata Strategies and Archival Description: Comparing Apples to Oranges"; and Wendy Duff, "Will Metadata Replace Archival Description? A Commentary."
	Case studies is another area of important future work to extend from this project.  Case studies for demonstrating how the functional requirements can be integrated into the business process, including an examination of whether all the functional requirements are equal in weight for evidence (or for other dimensions such as accountability and memory), will be extremely useful for educational purposes, for refining the requirements, and for enabling us to see whether the requirements hold up across differing institutional types.
	Another form of case study would be to develop practical software tools for both design and assessment or to develop packages promoting certain results of the project as standards, such as the Business Acceptable Communication Model.  There is enough work presently going on using the recordkeeping functional requirements to support work in preparing such case studies, and the slowly developing set of published case studies offered through the Society of American Archivists provide a suitable model for what such case studies could look like..If a research center is established, one of its activities could be to commission and publish case studies of the use of the recordkeeping functional requirements.  The work of the City of Philadelphia on an automated human resources information system has already been cited.  The Massachusetts Institute of Technology has drawn on some of the concepts used in our project for its "Managing Electronic Evidence: A Risk Management Perspective" and might lend itself to another type of case study.  The use by Australia and the Netherlands of the functional requirements in their standards could serve as the basis for useful case studies..The Australian Standard for Records Management (AS 4390.1-6--1996) is available through Standards Australia, 1 The Crescent, Homebush 2140, PO Box 1055 Strathfield, Australia.  The Dutch standard is described in Peter M. H. Waters and Henk Nagelhout, "Revolution in Records: A Strategy for Information Resources Management and Records Management," American Archivist 58 (Winter 1995): 74-83.
	The need for educational activities as part of the work of this project has already been discussed.  There are other aspects of educational venues needing to be considered.  Workshops targeting different audiences about the importance and use of the functional requirements would help to make the recordkeeping functional requirements and their potential  accessible to people working in other professions and in the variety of institutional settings making up our society.  In the same fashion, writing articles for journals and other publications in other disciplines and even on a more popular plane would assist in making the requirements better known and even to possess better potential for policy and related uses..Richard Cox has been working on this type of writing, including preparing some essays (cited elsewhere) for records managers in the Records and Retrieval Report. For example, communicating with business schools to get the functional requirements used in their courses concerning records would be an excellent means to foster the development of stronger archives and records management programs in businesses.  We already have substantial evidence about the value of such writing.  Popular articles in Technology Review and Scientific American have recently brought such problems to our focus by stressing the current impermanence of electronic records..Terry Cook, "It's Ten O'Clock, Do You Know Where Your Data Are?" Technology Review 98 (January 1995): 48-53; and Jeff Rothenberg, "Ensuring the Longevity of Digital Documents," Scientific American 272 (January 1995): 42-47.  Every day articles in the New York Times, Wall Street Journal, and other national newspapers and media outlets discuss records and their management, maintenance, and access..See, for example, Richard J. Cox, "International Perspectives on the Image of Archivists and Archives: Coverage by The New York Times, 1992-93," International Information & Library Review 25 (1993): 195-231.
	Finally, establishing a Center as a means to foster all the above seems to be a logical activity for us to consider. The University of Pittsburgh School of Information Sciences is now engaged in a planning effort with the University of Michigan School of Information in order to establish an International Center for educating professionals and conducting research in the management of electronic records in a fashion that maintains those with continuing value to the creating organization and preserves those with archival value to both the creating organization and for society.  
	The Center, if established, would support the following activities:
*	Research on all dimensions of the creation, use, and maintenance of records in electronic systems
*	Education of both Masters and Doctoral students to work with electronic recordkeeping systems
*	Publication of reports about research on electronic recordkeeping systems, including the creation of an electronic newsletter to disseminate other work with such systems
*	Lectures by prominent theorists and practitioners on electronic recordkeeping systems and their implications, challenges, and opportunities
	*	Workshops for professionals and managers on current electronic records issues and trends and innovative solutions and approaches for their management
*	Consulting with businesses, government, and other organizations on the management of electronic records
	*	Networking with other centers in Europe, Australia, Canada, and other locations around the world

	The primary aim of the Center would be to solve the technical problems associated with the long-term maintenance of records in electronic form. The Center will provide funding for faculty, students, conference travel, and research in areas of interest that cut across both schools, building on the recent research project funded by the National Historical Publications and Records Commission with results now being widely discussed throughout the United States and in other parts of the world.  
	Final Thoughts: Implications.  This project is part of a profession's rediscovery of records, including a better message for archivists and records managers to take to the world..For additional thoughts on this, refer to Richard J. Cox, "The Record in the Information Age: A Progress Report on Research," Records and Retrieval Report, January 1996.  If followed up, further work using the recordkeeping functional requirements represents a shift in what archivists do, where they work, and their strategies and tactics, allies and partners.  As Australian archival educator Sue McKemmish has suggested, this is akin to assuming a better steering role for the archival profession..This is based on recent talks presented by McKemmish and her Monash colleague Frank Upward.  Some of their earlier thoughts on the nature of records and recordkeeping can be seen in Sue McKemmish and Frank Upward, eds., Archival Documents: Providing Accountability Through Recordkeeping (Melbourne: Ancora Press, 1993) and Sue McKemmish and Michael Piggott, eds., The Records Continuum: Ian Maclean and Australian Archives First Fifty Years (Melbourne: Ancora Press, 1994).  We can establish recordkeeping regimes with the ability to capture, manage, and deliver evidence through time, nurturing the recordkeeping culture.  Archivists can better specify what to capture as evidence and how long to keep it, with appropriate maintenance (preservation) strategies.  It provides the substance of what constitutes our guidance, training, and advice.  
	The project also has implications for the new colleagues and partners that archivists and records managers have long discussed as needed for their ability to maintain archival records in the modern office.  As the original tactics considered in the project suggested, archivists need to ally with policy makers, business analysts and related groups, information technology standards setters, information technology designers and  software engineers, the information brokers establishing themselves in the wild new world of deregulated information resources management, and accountability agents.  
	Archivists not only have new allies, but they need to develop creative strategies to implement new tactics.  Again, as McKemmish and her Australian colleagues have suggested, archivists and records managers need to influence, educate, negotiate, monitor, and solve problems.  This is a very different model than the more passive archival role suggested by modern interpretations of earlier writings by archival pioneers such as Jenkinson and Schellenberg.  Armed with a precise definition of record, a definition which can serve as the foundation for delineating recordkeeping systems, archivists and records managers can reject their traditional passivity, in both their own institutions and in the larger society.  These professionals have something to say, and it is important.
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