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1. Introduction: The Need for Comprehensive Electronic Resource Management Systems

Recent ARL expenditure trend data show that academic libraries are in the midst of a profound shift toward reliance on electronic resources (Association of Research Libraries 2002). While not all large academic libraries may be quite on the verge of the “mostly digital environment” that Cornell University Libraries foresaw for itself by 2005 (Cornell Libraries 2000), most do seem to have been experiencing parallel rates of transformation. These rates of change have recently accelerated further as these libraries shed paper journal subscriptions to help pay for online access. 

If anything, user behavior and attitudes seem to be changing even more quickly. For example, nearly half of the undergraduates surveyed by Outsell, Inc. for their study of the scholarly information environment (Friedlander 2002) indicated that they used electronic resources either exclusively or almost exclusively.  The same study showed that many faculty and graduate students would like to see more journals available to them electronically, but as many librarians can attest, expanding access to electronic resources cannot be their only goal. Users now compare their libraries’ services to such recent innovations as the popular Google web search engine and Amazon.com, and expect similar levels of simplicity, power and convenience from them. 

These developments provide the context for what many librarians find to be a daunting, increasingly complex and multidimensional challenge: successfully managing their collections of electronic resources. In an earlier study of DLF member library practices, Jewell (2001) identified some noteworthy trends related to how these libraries selected licensed electronic resources and presented information about them to users. Perhaps most importantly for the present discussion, most of these libraries had found their existing Integrated Library Systems (ILSs) incapable of supporting these functions, and in the absence of existing systems or software solutions, had begun to design and build local automated tools to fill these serious gaps in functionality. 
One fundamental management problem that some of these systems were meant to address is the need simply to describe larger and larger numbers of bibliographic databases, and present that information to users. Another related challenge lies in the nature and characteristics of some newer resources. For example, most libraries now spend significant amounts of money on “aggregator” databases from companies such as EBSCO, Gale, LexisNexis, and Proquest that provide access to the contents or partial contents of large numbers of periodicals. Although such collections often provide very substantial benefits, reliably and routinely determining which journals they provide – for what periods of time, in what format, and with what degree of currency or completeness – has proven to be an elusive goal. The growth of electronic journals and databases has exacerbated this problem while simultaneously complicating and transforming the processes associated with acquiring and servicing library materials. 

In the DLF report just referenced, it was found that users were often being presented with special alphabetical or subject lists of electronic resources to help meet this descriptive or resource discovery need. The “aggregator” databases mentioned earlier had also become a staple within this group, and many of the libraries had begun to experiment with listing their contents along with subscribed electronic journals. Since the research for the report was conducted, companies like Serials Solutions, TDNet and EBSCO have begun to offer various services aimed at filling these sorts of needs, but few ILSs that can successfully support or fully interact with them have become available. In recent years libraries have also begun managing their electronic resources in a somewhat different sense, by linking their indexing and full text resources through proprietary database vendor solutions and broader, standards-based tools like ExLibris’ SFX – thus serving the expressed needs of users for greater convenience, but adding another layer of complexity. 

Other changes that are usually much less visible to users have also been taking place. As electronic resources have become pervasive, formal license agreements have also come to supplement or supersede copyright law as the basis for defining and determining their appropriate use. With fundamental issues often facing them for each acquisition, libraries have been investing substantial time and effort in the review and negotiation of license terms – despite the welcome and promising appearance of more standardized approaches to licensing terms (Cox 2000; Council on Library and Information Resources 2001). These negotiations may become complex and protracted, involving staff at multiple levels of both “licensor” and “licensee” organizations. As a result, some libraries had begun making special efforts to track where matters stood in a particular negotiation, describe the important license terms, and present those terms to users and staff. 

At the same time, libraries have been entering into complex consortium-based purchasing arrangements with other libraries characterized by ongoing financial commitments and new internal communication, evaluation and decision-making processes. Once acquired, these same resources must also be supported through specialized skills and with new kinds of information. Recognizing the complexity of some resources and user expectations for convenience, some libraries had also begun to provide rich instructional and other specialized information directly to their users via their websites.
Another defining facet of the new electronic environment revealed in this earlier study is that large numbers of staff from disparate units of larger libraries had begun playing new and important specialized roles within the complex processes of selection, support, and ongoing evaluation of electronic resources; most of these staff had needs for a wide range of specialized information. For example, staff members in different areas might need to know the status of a given resource within the local acquisition and licensing process. Others might need to know access details, whether access problems related to a particular resource had arisen, and who was involved in what specific actions for troubleshooting. Several libraries were also implementing planned, cyclical reviews of their electronic resources, and – with that in mind – to systematically gather and report all available information on their use.

2. Current Efforts to Create Electronic Resource Management Systems

The emerging interest among libraries in electronic resource management systems prompted Jewell and Adam Chandler at Cornell to establish a “Web Hub” to exchange information about local systems and foster communication among interested librarians in 2001. (http://www.library.cornell.edu/cts/elicensestudy/home.html) As local systems were identified, librarians involved in those efforts were systematically asked about their systems’ functions and data elements, and the elements were analyzed and summarized in the DLF report previously mentioned (Jewell 2001, p. 26). Seven functional areas were identified, including: “listing and descriptive”; “license-related”; “financial and purchasing”; “process and status”; “systems and technical”; “contact and support”; and “usage.”  Informal discussions of the value of standardizing functional descriptions, element names, and definitions to support these functions were also begun.

Since the 2001 study was complete and the Web Hub created, more libraries and some vendors have announced that they have produced or are planning to produce such systems, and a current list at this writing numbers more than twenty (Table 1). 

	Table 1. Electronic Resource Management Initiatives

· California Digital Library

· Colorado Alliance (Gold Rush)

· Columbia University

· EBSCO

· ExLibris

· Griffith University (Australia)

· Harvard University

· Innovative Interfaces (Electronic Resource Management Module)

· Johns Hopkins University (HERMES)

· MIT (VERA)

· North Carolina State University

· University of Notre Dame 

· Penn State University (ERLIC)

· Stanford University

· Texas (License Tracker)

· Tri-College Consortium (Haverford, Bryn Mawr, Swarthmore)

· UCLA

· University of Georgia

· University of Michigan

· University of Minnesota

· University of Virginia

· University of Washington (collaboration with Innovative Interfaces.)

· Willamette University

· Yale University




Each of these systems reflects particular local requirements and development constraints, and many exhibit creative and noteworthy features. (See, for example Medeiros 2003; Rowe et al 2000.) They typically have both a “public” side that is used and seen by users, and a carefully-developed “staff” side that supports both public views and a range of staff and administrative functions. Rather than provide an exhaustive review of these systems, though, the present discussion will focus on features of just a few of them. 

Penn State University Libraries’ ERLIC (Electronic Resources Licensing and Information Center), developed in 1999, is a good example of a system that was initially designed to address a fairly limited need but whose functions have since been expanded substantially. Developed using Microsoft Access to track the status of orders and to anticipate renewals, ERLIC and now ERLIC2 have evolved into centralized sources of ordering, access, authentication, and licensing information (Stanley et al. 2000; Alan 2002). The MIT Libraries’ VERA (for Virtual Electronic Resource Access) system was developed about the same time as Penn State’s, and also exhibits a wide spectrum of functions. (see Duranceau 2000a; Duranceau 2000b; Hennig 2002) It incorporates both extensive support for “back office” staff functions and requirements and numerous noteworthy public web page design features. Yale’s “schematized” treatment and public presentation of license terms serves as an interesting supplement to MIT’s approach to the same problem.

Like ERLIC and VERA, UCLA’s ERDb system was developed to address a wide range of functionality. While that functionality and its screen designs are of substantial interest and will be explored in the following pages, related working documents (Farb 2002) also articulated useful guidelines that could be generally applied to E-resource management system development:

· Accommodate growth

· Design for flexibility

· “One database, many views”

· Avoid unnecessary duplication

· Implement in phases

Similarly broad in scope is Johns Hopkins’ HERMES (Cyzyk and Robertson 2003), which is based on SQL and Cold Fusion, and has recently been made available on an open source basis. While intended to support such functions as the dynamic generation of public web pages, it is of special interest because of the careful analysis of staff roles, workflows, and associated functional requirements that have gone into it. Also worthy of mention is Gold Rush, developed by the Colorado Alliance of Research Libraries (Stockton and Machovec 2001). Gold Rush is the first system available for sale that incorporates substantial functionality for e-resource subscription management. Reasonably priced and offering support both for individual libraries and library consortia, it makes it possible for a central consortium administrator to “push” out to member libraries a record with a range of information pertaining to an electronic resource.

3. Functions and Examples

3.1. A Life-Cycle Based Overview

It will be shown that effective management of electronic resources depends upon execution of a wide range of functions, and it is useful to organize and summarize them according to a life-cycle model – though some tasks and information may be difficult to categorize in this way. A presentation of tasks involved, and the staff who may be involved in different life-cycle phases, may be seen in Table 2 – which is based on the functions and reports available to staff users of Johns Hopkins’ HERMES system. It largely follows the workflow sequence developed for the DLF Electronic Resource Management Initiative, to be discussed later. The column headings refer to 5 different roles that various Hopkins staff play in the process: selector; “super-selector;” acquisitions administrator, library systems administrator, and public display administrator. 

1. Product consideration and trial process. According to the process employed at Johns Hopkins, a “selector” would be responsible for identifying a resource, determining whether a trial is necessary, and gathering some preliminary license information. The acquisitions administrator would be responsible for negotiating a trial license, if needed. The selector would recommend whether to proceed, following a trial, which the “super-selector” would then approve or disapprove. Those familiar with the ways in which libraries conduct trials will recognize that additional details, such as trial urls, passwords, and publicity will need to be established and recorded during this phase.

2. Acquisition processes. This can be viewed as involving three more or less distinct sub-processes, which may take place in parallel with one another. In the case of the Hopkins workflow, the acquisitions administrator is responsible for license negotiation and entry of related information into HERMES, while the computing services administrator determines technical feasibility and gives or withholds permission to proceed. Remaining tasks, also the responsibility of the acquisitions administrator, relate to funding and actual purchase.

3. Implementation. During this phase authentication details would be worked out and recorded, any necessary database configuration work conducted, and cataloging and incorporation of the resource and its appropriate components into public web pages would take place. The descriptive tasks during this phase can themselves be difficult and time-consuming – particularly if the resource in question is an e-journal or “aggregator” package containing large numbers of journals or other content. In addition, public web page presentation can be provided in a number of ways, and as will be shown later, could and possibly should include the provision to staff and end-users of information about licensing terms. It may, in addition, be necessary to make the resource known to a local link resolver.

4. Product maintenance and review. One of many important clusters of tasks within this phase relates to subscription renewal, which can be triggered by date-configurable reminders to staff and could involve price or license term renegotiation. Another pertains to the maintenance of the holdings or “coverage” information first encountered during the implementation phase. Additional tasks not specifically referred to in the table which could figure prominently in the renewal process include acquiring and making usage data available to staff, and the all-important job of identifying and resolving access and other technical problems.

Other important features of HERMES that are not tied specifically to particular workflow phases include “status checking,” and maintenance of vendor and provider information. A range of standardized reports is also available; these include reports by budget and collection code, multiple copies of a resource, resources lacking subject access, and a report by license expiration date.

Table 2: Johns Hopkins University HERMES Selection/Acquisition Tasks, Roles, and Reports

	Function/Role
	Selector
	Super-Selector
	Acquisitions Administrator
	Cataloger
	Library Computing Services Administrator
	Public Display Administrator

	1.  Product consideration and trial process
	
	
	
	
	
	

	Select a resource
	· 
	
	
	
	
	

	Determine if trial required
	· 
	
	
	
	
	

	Preliminary license information
	· 
	
	
	
	
	

	Trial license negotiation
	
	
	· 
	
	
	

	Proceed, after trial?
	· 
	
	
	
	
	

	Approval to proceed?
	
	· 
	
	
	
	

	2.  Acquisition processes
	
	
	
	
	
	

	Receipt of negotiated license, approval to proceed
	
	
	· 
	
	
	

	Insert a new license
	
	
	· 
	
	
	

	Technically feasible/approval to proceed
	
	
	
	
	· 
	

	Funding check
	
	
	· 
	
	
	

	Approval from purchasing?
	
	
	· 
	
	
	

	Generate and send purchase order
	
	
	· 
	
	
	

	Final order confirmation
	
	
	· 
	
	
	

	3. Implementation processes
	
	
	
	
	
	

	Items recently imported to HERMES
	
	
	· 
	
	
	

	Items awaiting final review and approval of catalog records
	
	
	
	· 
	
	

	Recently imported items waiting for final review and approval of catalog records
	
	
	
	· 
	
	

	Add resource to public web pages
	
	
	
	
	
	· 


	 Function
	Selector
	Super-Selector
	Acquisitions Administrator
	Cataloger
	Library Computing Services Administrator
	Public Display Administrator

	4.  Product maintenance and review
	
	
	
	
	
	

	License up for renegotiation?
	
	
	· 
	
	
	

	Reset the days-before expiration value
	
	
	· 
	
	
	

	License being renegotiated?
	
	
	· 
	
	
	

	Renegotiated license awaiting response from Purchasing
	
	
	· 
	
	
	

	Update an existing license
	
	
	· 
	
	
	

	Attach a new resource to an existing license
	
	
	· 
	
	
	

	Attach an existing resource to an existing license
	
	
	· 
	
	
	

	View possible problem records
	
	
	
	· 
	
	

	5.  Administrative functions and reports
	
	
	
	
	
	

	Check status of open items
	· 
	
	
	
	
	

	Reassign open items
	
	· 
	
	
	
	

	Assign budget codes to selectors
	
	· 
	
	
	
	

	Administer budget codes
	
	
	· 
	
	
	

	Administer provider lookup table
	
	
	· 
	
	
	

	Administer vendor lookup table
	
	
	· 
	
	
	

	Administer the subjects module
	
	
	
	· 
	
	

	Administer the LC/MESH heading mappings
	
	
	
	· 
	
	

	View workflow order
	· 
	· 
	· 
	· 
	
	

	Search E-Resources and/or Licenses
	· 
	· 
	· 
	· 
	
	

	Run Standard Reports
	· 
	· 
	· 
	· 
	
	


3.2. Samples of ERM System and Public Web Page Screens (add transition sentence)
3.2.1. Product Consideration and Trial Processes

The preceding life-cycle task and role inventory may not correspond closely with the screen displays that staff actually see and interact with when using E-resource management systems or their derivatives. For example, the functions listed on Table 2 could be reorganized and presented according to staff role – as they actually are within the HERMES system. This underscores the value of one of UCLA’s design principles mentioned earlier: “one database, many views.”  Another example of multiple views and an alternative organization of similar information is this “staff-side” screen from MIT’s VERA system:

Fig. 1: MIT Libraries VERA Staff Display Showing Range of Functions


[image: image1]
Here information from different life-cycle phases, such as acquisition (purchase order number and vendor), implementation (url, location), and product maintenance and review (renewal date, technical support contact, information about usage data) is presented together – presumably because the staff who use this screen need to see the information it contains at the same time.

Similarly, Figure 2 (below) shows a “view” from UCLA’s ERDb system called the “Resource Screen” which includes information relevant to a couple of e-resource life-cycle phases. In addition to basic identifying or descriptive information that will be useful and used throughout the resource life-cycle, such “selection” information as sponsoring unit and selector can be seen there, as well as “acquisitions” information like vendor and purchase order number.

Fig. 2: UCLA Resource Screen
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Another view of information related to the same resource can be seen below in Fig. 3 (License Screen). In addition to identifying the “Licensor,” the negotiator for UCLA, and a link to a redacted version of the relevant license, space is provided for detailed analysis of the specific rights and other details included in the license.

Fig. 3: UCLA Libraries License Screen
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3.2.2 Implementation Processes and Public Web Pages: Alphabetical and Subject Presentations

It has become common for libraries to present users with multiple routes to licensed resources – including OPAC catalog entries, alphabetical and subject web page listings, “e-reserve” links, and links connecting index/abstract entries to the corresponding full text. Naturally, the particular mechanisms used to provide these presentations are generally hidden from public view, and may be based in such ERM systems as UCLA’s. For example, Figure 4 (below) shows what UCLA users encounter when they follow a link from the Libraries’ gateway page to “Online Materials.” 

Fig. 4: UCLA Online Materials Web Page


[image: image4]
As many other libraries do, UCLA distinguishes between “Electronic Journals” and “article databases,” and accordingly those distinctions need to be made within their database. UCLA’s alphabetical and subject presentations (Figures 5 and 6, below) are also like those of many other libraries.

Fig. 5: UCLA Online Materials Web Page Title List


[image: image5]
Fig. 6: UCLA Online Materials Web Page showing drop-down subject list


[image: image6]
Helping to drive and support these presentations is information gathered and maintained via the ERDb “Title” view (Fig. 7), such as the basic bibliographic data for the resource.  Another view, to be released shortly, relates the component titles of a particular e-journal package to a "parent" record, which is necessary for a number of functions, such as linking license terms to particular titles. This view also enables the association of a resource with both “subjects” (Fig. 8) and “types” of resources (Fig. 9). 

Fig. 7: UCLA Title Screen
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Fig. 8: UCLA Title Screen, showing dropdown subject list
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Fig. 9: UCLA Title Screen, showing dropdown resource type list
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3.2.3. Implementation Processes and Public Web Pages: Extended Information
Like UCLA’s ERDb system, MIT’s VERA is used to generate subject (Fig. 10) and alphabetical (Fig. 11) web pages both for databases and E-journals. VERA is also used to describe e-resource availability by specific location, and to manage and generate resource-specific urls.  

Fig. 10: MIT Libraries VERA subject listing of electronic resources


[image: image10]
Fig. 11: MIT Libraries VERA alphabetical display showing E-resource details provided and Key to More Information.


[image: image11]
Of special note is the way in which VERA incorporates and presents a wide range of other information using the special-purpose icons shown in the lower left corner of Figure 11. For example, the “Go” button indicates that a resource is available to the MIT community from off-campus, the “?” icon leads to search tips and other documentation, and the “C” icon leads to information about upcoming classes on using the specific resource.  The international “NOT“ symbol also indicates when there are resource-specific access problems. Of even greater interest is the way in which VERA incorporates license information. In addition to the generic message about appropriate and inappropriate use of resources that precedes the resource list, the “L” icon indicates when more specific license-related information is available.  For example, Figure 11 shows an entry for the Abstracts of the Papers Communicated to the Royal Society of London – provided by JSTOR. The “L” icon leads the user to a summary of key provisions of the JSTOR license (Figure 12) that governs its use.

Fig. 11: MIT Libraries VERA System Summary of JSTOR Use Restrictions


[image: image12]
Yale University Libraries’ public e-resource pages also integrate instructional and licensing information in clear and understandable ways. For example, Figure 13 (below) shows an alphabetical listing of databases in the social sciences, including Academic Universe: 

Fig. 13: Yale University Libraries Social Science E-resource Subject List showing entry for Academic Universe


[image: image13]

When users click on the Academic Universe entry, they are taken to the display of additional information shown in Figure 14, which includes a link to “Permitted Uses of Databases.” 

Fig. 14: Yale University Libraries E-resource List Entry for Lexis-Nexis Academic Universe


[image: image14]
The “Permitted uses of databases” link then takes users to the appropriate section of a lengthy document summarizing permitted uses for many or most of the Libraries’ licensed resources (Figure 15).   

Fig. 15: Yale University Libraries License Information Summary for Lexis-Nexis Academic Universe


[image: image15]
This presentation is noteworthy for several reasons. First, the licensed resources have been analyzed to determine their provisions in 8 key areas, with a simple “Yes” or “No” indicating whether or not a particular use is permitted. Second, the summary grid provides space to expand where needed on any of the key terms. Lastly, the presentation allows for a link to the full Terms and Conditions. In this case, the link takes users to the LexisNexis web page (Figure 16, below), but it could just as easily take them to a locally-digitized version of an institution-specific license.

Fig. 16: LexisNexis Academic Terms and Conditions page (linked to from Yale University Libraries’ Academic Universe License Information Summary page)

 
[image: image16]
An interesting comparison to the MIT and Yale license information presentations is provided by the simple “Terms of Use” section from the Colorado Alliance’s Gold Rush Staff Toolbox (Fig. 17). Where MIT’s and Yale’s summaries are designed for use by those library systems, Gold Rush can be used to provide summary license terms to all libraries sharing the system and particular resources.

Fig. 17: Terms of Use area from Colorado Alliance’s Gold Rush Staff Toolbox
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3.2.4. Product maintenance and review.

Once access to a product is established and its availability made known to staff and users, any number of problems may present themselves. For example, a vendor or other information provider may need to take a product offline for brief or extended periods for planned maintenance or to address technical difficulties that suddenly emerge. Occasionally vendor files of a subscriber’s IP addresses may fail to reflect recent changes or become corrupted, and for access to subscribed services to be affected. Similarly, delays in product invoicing and payment can lead to “outages” – often at the beginning of a month. These problems may manifest themselves in a variety of ways, such as through prompts for usernames and passwords or other messages that may be difficult to understand. What may be more vexing to staff and users is the fact that an access problem related to a particular publisher’s package of electronic journals or an “aggregator service” can affect all their component journals – entries for which may be dispersed through an online catalog or web list of journals available online.

When any of these circumstances arise, it may be difficult or impossible for a library to effectively manage communication among appropriate staff and with affected users. One promising approach to staff communication is shown in Fig. 18: a “status” screen from UCLA’s ERDb system. The upper half of this screen displays basic information about the resource in question, while the lower half provides space to record information about a reported “incident,” such as a user’s name, IP address, their Internet Service Provider, what browser they were using, problem description, action required, and status of the problem.

Fig. 18: UCLA Libraries Status Screen
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Another approach to communicating “open” problems like some of those mentioned above is shown in Fig. 19: a mockup of a “Billboard” function envisioned for Penn State’s ERLIC2. This feature would allow either users or staff to quickly identify any resources to which access was likely to be a problem at a particular time.

Fig. 19: Penn State University Libraries ERLIC system prototype of E-resource Billboard Function


[image: image19]
4. The DLF ERM Initiative

4.1. Evolution and Organization of the Project

When the Web Hub mentioned in section 2 was being initiated, the ALCTS Technical Services Directors of Large Research Libraries Discussion Group developed an interest in E-resource management and agreed to sponsor an informal meeting at the June 2001 ALA Annual conference. That meeting attracted some 40 librarians and led to further discussions of functions and data elements. Shortly thereafter, an informal steering group was formed that included Jewell, Chandler, Sharon Farb and Angela Riggio from UCLA, Nathan Robertson from Johns Hopkins, Ivy Anderson from Harvard, and Kimberly Parker from Yale. This group worked with Patricia Harris and Priscilla Caplan at NISO and Dan Greenstein at the Digital Library Federation to begin serious discussions of possible standards, which ultimately led to the presentation of a Workshop on Standards for Electronic Resource Management in May 2002. The workshop was attended by approximately 50 librarians and representatives from a number of vendors and publishers, including EBSCO, Endeavor, ExLibris, Fretwell-Downing, Innovative Interfaces, SIRSI, and Serials Solutions. 

In addition to presentations and discussions concerning the nature and extent of the “E-resource management problem,” a proposed Entity Relationship Diagram (ERD) and several lists of data elements were also presented and discussed. One important outcome of this meeting was the formation of a consensus that standards to help guide the development of E-resource management systems were indeed desirable. This affirmation led the conference steering group to consider a more formal, collaborative approach to the establishment of related best practices and standards. Such an effort might reduce unnecessary costs and duplication at the institutional level, support interoperability and data sharing among diverse systems and organizations, and provide extended benefits to the wider library community. 

Accordingly, the steering group developed and submitted a proposal for an Electronic Resource Management Initiative to the Digital Library Federation. The aim of the project was to formalize and provide further shape and direction for efforts that had previously been very informal and ad hoc. Its primary goal was to foster the rapid development of systems and tools for managing electronic resources – whether by individual libraries, consortia, or vendors, and specifically to:

a. Describe the functions and architectures needed for systems to effectively manage large collections of licensed electronic resources

b. Establish lists of appropriate supporting data elements and common definitions

c. Write and publish experimental XML Schemas/DTDs that can be tested locally. 

d. Where possible, identify and promote appropriate best practices.

e. Where possible, identify and promote appropriate standards to support data interchange

The proposal was accepted by the DLF in October 2002, and the seven librarians who organized the May 2002 NISO/DLF workshop began to serve as the steering committee for the new Initiative. Their task has been to continue the efforts already begun and produce the “deliverables” that will be described below.  One major means of furthering the project has been for the steering committee to hold weekly conference calls, which it has now done for over a year.

To provide for ongoing expert advice, two “reactor panels” or advisory groups were formed.  One panel (Table 3) consisted of librarians deemed specially qualified by their experience and interest in electronic resource management systems to provide the kinds of feedback needed.

	Table 3. Librarian Reactor Panel, DLF Electronic Resource Management Initiative

· Bob Alan (Penn State)

· Angela Carreno (NYU)

· Trisha Davis (Ohio State)

· Ellen Duranceau (MIT)

· Christa Easton (Stanford)

· Laine Farley (California Digital Library)

· Diane Grover (Washington)

· Nancy Hoebelheinreich (Stanford)

· Norm Medeiros (Haverford)

· Linda Miller (Library of Congress)

· Jim Mouw (Chicago)

· Andrew Pace (North Carolina State University)

· Ronda Rowe (Texas)

· Jim Stemper (Minnesota)

· Paula Watson (Illinois)

· Robin Wendler (Harvard)




Communication with members of the Librarian Reactor Panel took place in several ways. First, several members both of the Librarian Reactor Panel and the Steering Committee attended a special project meeting held in conjunction with the DLF Spring 2003 Forum in New York City. A “groupware” site established at UCLA using Microsoft’s SharePoint software was also used to make versions of the deliverables, task lists, and upcoming meetings and deadlines available. The site was also used to post groups of specific questions for the Reactor Panel and to provide space for their responses and replies. Since not all members of the reactor panel were able to make use of the SharePoint site, questions and responses were also distributed via e-mail. As needed, the steering committee invited reactor panel members who posted comments and question to participate in several of the conference calls. The steering committee members found that the discussions and feedback substantially enhanced their understanding of the problem, and many comments and questions led to refinements of the deliverables. 

The second panel consisted of representatives from a range of other organizations with interests in the problems to be addressed by the Initiative. This smaller group was called the “vendor reactor panel,” (Table 4) and it consisted of representatives from a number of providers of integrated library systems and other companies serving the library market.

	Table 4. Vendor Reactor Panel, DLF Electronic Resource Management Initiative

· Tina Feick (SWETS Blackwell)

· Ted Fons (Innovative Interfaces)

· David Fritsch (TDNet)

· Kathy Klemperer (Harrassowitz)

· George Machovec (Colorado Alliance)

· Mark Needleman (SIRSI)

· Oliver Pesch (EBSCO)

· Chris Pierard (Serials Solutions)

· Kathleen Quinton (OCLC)

· Sara Randall (Endeavor)

· Ed Riding (Dynix)

· Jenny Walker (ExLibris)




Communication between the Steering Committee and the Vendor Reactor Panel differed from that between the Steering Committee and the Librarian Reactors. While the vendor group was provided with versions of the deliverables and the questions being posted to the Librarian Reactors, further communication back and forth was relatively limited. However, two members of the Steering Committee (Jewell and Anderson) were involved in substantial system development discussions with staff of two of the companies (Innovative Interfaces and ExLibris, respectively) that were represented on the panel as the Initiative progressed. These ongoing interactions figured prominently in its evolution.

4.2. Project Deliverables and Use Scenarios

As proposed, the Initiative would develop and make available a number of specific “deliverables.” Since building systems can be a costly, complicated effort, an overarching goal was to help control costs and save time by providing a series of inter-related documents upon which libraries and vendors could base their efforts. It was expected that they might be put to a variety of other uses, as well. The deliverables and some of their anticipated uses are as follows:


· Problem Definition/Road Map. The idea behind the Road Map was that it would offer an overview of the E-resource management problem, provide useful examples of the creative approaches some libraries have taken to solving it, and point to important problems needing resolution. 

· Workflow Diagram. Devising a detailed but generic workflow diagram was expected to contribute to the steering group’s understanding of work processes, and thereby help assure that other documents would be developed appropriately and completely. Once available, the Workflow Diagram could provide a reference point for analyzing local workflows – which could lead to improved internal communication and more streamlined processes. 

· Functional Specifications. This document was intended to clearly and comprehensively identify the functions that an ERMS would serve.  Libraries could use it to support a discussion of the most important features they might wish to purchase or build into a locally-developed electronic resource management system, or use it as an early draft vendor RFP for such a system.

· Entity Relationship Diagram. An Entity Relationship Diagram (ERD) is a standard system development tool that can help designers conceptualize and present groups of data elements (“entities”) and their interrelationships. A draft ERD was presented during the DLF/NISO workshop, and a revised version was expected to help clarify discussions during the Initiative, and assist future system designers.
· Data elements and definitions. Providing a standardized list of entities and data elements was projected to have similar labor-saving potential, and could prove particularly helpful to the development of data standards. As with the ERD, draft lists of data elements were discussed at the DLF/NISO workshop, and it was intended that the final, single list would be keyed to, and organized to reflect, the ERD. To invoke a naturalistic comparison, the entity relationship diagram (as a sketch of a whole system), could be likened to a tree, while the data elements themselves could be compared to its leaves.
· XML Schema. The XML schema was intended to extend the value of a standardized list of entities and elements by providing a means for exchanging data. In particular, a schema could provide partners a platform upon which to test the sharing of license information across different systems – while giving an additional boost to local library and vendor development efforts.

· Final Report. A final report would attempt to integrate and present these documents as a whole.

The importance and potential value of standards to ERM is fundamental. A primary motivation for establishing standards is that they could lessen vendor development costs and risks – thus accelerating the development process. In addition, although it is conceivable that ERM systems might be developed and marketed as standalone systems, it seems likely that they will need to be overlaid on or otherwise linked to other existing tools, such as serials or acquisitions systems, online catalogs, and e-resource gateways (Warner 2003).  It is therefore critical for pathways among variant data streams to be established and predictable. Libraries might also have developed their own systems, or wish to do so in the short term, but ultimately hope to migrate their data to a vendor system. If agreement on standards could be reached, those libraries could develop, modify, or align their systems with the standards – thus paving the way toward data and system migration. Lastly, it is conceivable that – given standard ways of doing so – libraries could share summaries of key license terms or create systems that would describe the availability of specific electronic sources for Interlibrary Loan.

4.3. Preliminary Project Results

The following summary will provide a brief review of what has been learned so far in the process of developing the project’s deliverables – which are now nearing their final form.  Since the present article can be considered a draft both of the first deliverable (the “Road Map”) and a significant portion of the final report, this section will focus on the remaining deliverables: the functional specifications or requirements; the workflow diagram, the closely inter-related entity relationship diagram and data elements and definitions; and the XML work. Readers interested in current drafts of these documents can find them at http://www.library.cornell.edu/cts/elicensestudy/home.html. The full project report, to be published later in 2004, will include final versions of the deliverables and more extended discussions of them. 

Functional Requirements.  In spring 2003, staff from Harvard’s and MIT’s libraries met with staff from library system vendor Ex Libris to discuss possible work on an Electronic Resource Management tool. While lists of likely data elements were available and discussed, attention quickly turned to the question: “But what is the functionality???”  To answer that question, Harvard and MIT Libraries staff – led by steering group member Ivy Anderson and MIT’s Ellen Duranceau – collaborated on writing a description of the necessary functionality. It was subsequently broadened and made more generic for use as one of the DLF ERMI deliverables. 

The Functional Requirements identify and describe the functions needed to support electronic resources throughout their life cycles, including selection and acquisition, access provision, resource administration, staff and end-user support, and renewal and retention decisions. They are based on a set of Guiding Principles that can be summarized as follows:

· Print and e-resource management and access should be through an integrated environment.

· Information provided to the user should be consistent, regardless of the path taken.

· There should be a single point of maintenance for each data element.

· ERM systems should be flexible enough for new or additional fields and data elements to be added easily.

In addition, a few Core Requirements for ERM systems were identified. They should be able to represent the relationships among individual e-resources, packages, licenses, and online interfaces; associate the characteristics of a given license, interface, or package with the resources to which it applies; and provide robust reporting and data export capabilities.

This document currently encompasses 47 requirements – more than half of which discuss functionality needed to support staff; the scope of the requirements can be seen from this category summary:

· General (4 requirements). These include the 3 Core Requirements in more precise language, and state that “security features to control staff views and maintenance rights” are also required.
· Resource Discovery (7 requirements). This group addresses the need to make resources available through or pass information about them to OPACs and web presentation services, and for contextual presentation of license information at the point of access.

· Bibliographic Management (2 requirements). These address the need for a single point of entry and maintenance for bibliographic information and the ability to import subscription management data.

· Access Management (5 requirements). This grouping covers the management of basic access-related information such as Uniform Resource Identifiers (URIs), User IDs and passwords, and lists of institutional ip addresses.

· Staff Requirements (29 requirements)

· General interface requirements (4 requirements). Notes that the staff interface should be organized into views that are optimized for particular areas of staff activity or interest such as resource acquisition, troubleshooting, license administration, or administration and statistics.
· Selection and evaluation processes (9 requirements). An ERM system should support the recording of actions and other information at various steps in what may be decentralized processes, and have the capability to perform specified actions or to send alerts in defined circumstances. 
· Resource administration and management (11 requirements). Describes functionality related to administrative usernames and passwords, local configuration options, hardware and software requirements, problem-solving/troubleshooting support, ability to flag resources as unavailable, and usage data information.

· Business functions (5 requirements). This grouping covers pricing, cancellation restrictions, cost-sharing and consortial relationship information.

To help make the Functional Requirements as generic or universal as possible, they were reviewed and discussed with members of the Librarian Reactor Panel, who were asked to distinguish between the requirements they saw as “core or essential” from the non-essential. It was gratifying to the steering group (although it may perhaps be dismaying to vendors) that every requirement was considered core by at least one member of the reactor group. Nevertheless, it is possible to identify some of the functions that this group viewed as most critical.

One of the most important requirements was the ability to manage the relationships among bibliographic entities (i.e. individual titles) and the packages, licenses, and interfaces through which they are made available. Another was the ability to store access-related information such as urls, user IDs and passwords, and institutional ip addresses. The ability to record authorized user categories and other license permissions, restrictions, and metadata about the agreement itself was viewed as equally important.  Not surprisingly, the ability to store license permissions and associated metadata was one of the most frequently cited requirements, and the ability to link to an online version of a redacted license was also desired by most. Offering a single point of maintenance for bibliographic and other descriptive data, and facilitating electronic transfer of holdings and other subscription data from external providers, were also identified as essential, as was supporting institutional workflows via customized routing and notification tools

Other “core or essential” features included the ability to store information about administrative id’s and passwords, and information about and access to usage statistics.

Several important themes also emerged in the reactor panel discussions:  

· Most libraries want to be able to use their existing ILS for core acquisitions functions such as ordering, budgeting, and fund accounting.  However, these systems must be enhanced to accommodate the additional functionality required by e-resources.  If e-resource management is implemented in a standalone application, libraries will generally choose to continue to perform core acquisitions activities in their ILS but may want to export some data to the ERMS for analysis and reporting. 


· The relationship of the descriptive data in an ERM to other descriptive systems such as the OPAC, federated search tools, and link resolution services is of concern for many libraries.  All agreed that minimizing duplicative data and enabling these systems to “talk to” one another was important.  As one reactor said, the OPAC should be recognized as the home of MARC bibliographic data.  

· Usage statistics are an increasing focus of interest for many libraries. In addition to relying on vendor-provided usage data, quite a few libraries also collect such data locally.  We asked our reactors whether an ERMS should store usage data or merely point users to external data sources.  Although most found pointers to be adequate, a number felt that a common framework for storing and presenting statistics from disparate sources should be provided.  

· Persistent URIs are used by many but not all larger libraries. Where they are used, support for them can be critical to the library’s operation.  In general, libraries that assign persistent URIs want to be able to record them in the ERMS, and many agreed that being able to generate persistent URIs was both desirable and feasible since the algorithms by which they are assigned tend to be highly formulaic.

Workflow Diagram.  The workflow diagram was to provide a detailed overview of the activities associated with managing the life-cycle of electronic products. A starting point was the realization that while there are some similarities between the acquisition and management processes for traditional physical library materials and those for electronic products, many issues and complexities are unique to electronic products.  The following overview diagrams of physical resource and electronic resource workflows (Fig. 20) highlight those similarities and differences:

Fig. 20: Overview Flowcharts for Physical Resources and Electronic Products
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Some of the differences are readily apparent.  For example, electronic products routinely require a licensing process, and may pose technological challenges for implementation.  Acquiring and activating an electronic product also differs substantially from the receipt and physical processing procedures for physical items, and ongoing maintenance, troubleshooting, and license renewal for electronic products are quite unlike the circulation, physical storage, and repair issues for physical objects.

The flowchart diagram that was developed for the project by Kimberly Parker and Nathan Robertson reflects these complex realities by breaking a model workflow down into the four main sub-processes identified for the HERMES system discussion in section 3.1. Each sub-process is depicted through its own diagram. The first, labeled “product consideration and trial processes,” traces typical steps from the point at which library staff become aware of the availability of an electronic resource of interest, through trial and evaluation steps, to the “acquire/don’t acquire” decision point. A decision to acquire would trigger the three processes shown on the same horizontal line in the above diagram processes (since they typically occur concurrently): license negotiation, technical evaluation, and business negotiation.  

Once all of these processes reach the “approval or proceed” point, the third major set of processes is triggered. These are labeled “implementation processes,” and encompass such disparate steps as product registration and configuration, cataloging and inclusion in appropriate web pages, and several related to availability and handling of usage data. The final set of processes was called “maintenance and review.” Among the functions included in the “routine maintenance” category are the capture of usage statistics, troubleshooting/problem resolution, routine product changes from the vendor (such as URL revisions), and revisions to public documentation. 

Data Entities, Elements, and Structure.

As noted in the earlier discussion, three of the deliverables are tied especially closely to one another: the Entity Relationship Diagram (ERD), Data Element Dictionary, and Data Structure.  The ERD is a visual representation of e-resource management concepts and the relationships between them.  The Data Element Dictionary identifies and defines the individual data elements that an e-resource management system must contain and manage, but leaves the relationship between the elements to be inferred by the reader.  The Data Structure associates each data element with the entities and relationships defined in the ERD.  Together, the three documents form a complete conceptual data model for e-resource management.

An ERD is often used as a way to visualize a relational database: each entity represents a database table, and relationship lines represent the keys in one table that point to specific records in related tables. ERDs may also be more abstract, not necessarily capturing every table needed within a database, but serving to diagram the major concepts and relationships.  The ERD developed for the Initiative is of this latter type, intended to present an abstract, theoretical view of the major entities and relationships needed for management of electronic resources.  It does not identify every table that would be necessary for an electronic resource management database.

The Data Element Dictionary grew out of the data dictionary developed for UCLA’s ERDb and now incorporates roughly 300 elements. It lists the elements alphabetically by Data Element Name and includes an Identifier, Definition, and Comments (where deemed necessary). Element naming and definitions were based as far as possible on guidelines provided by ISO 11179 (International Standards Office). In addition, an effort was made to identify and use appropriate element names already included in other relevant metadata schemas – such as Dublin Core, ONIX, ONIX for Serials, and METS. A more complete discussion of these standards and schemas – and how the work of the Initiative relates to them – is planned for the project’s final report. 

The Data Structure document “marries” the ERD and Data Element Dictionary by mapping the data elements from the Dictionary to the approximately two dozen entities depicted in the ERD. In addition to the names and definitions, the Data Structure indicates element type (logical, pointer, text, etc.); use or functionality (including references to specific points in the Functional Requirements document); suggested values; optionality (whether optional or mandatory) and cardinality (the maximum number of relationships); and selected notes or examples for additional clarity. 

Some of the two dozen defined entities could be characterized as serving a primarily descriptive function, such as the entities for “Electronic Resource,” and Interface. A large number of data elements are required to summarize license terms. For example, a “Terms Defined” entity includes groups for identification, user group, and terms of use – which itself contains some 30 elements covering such license provisions as Fair Use, scholarly sharing, interlibrary loan, course packs, and so on.  There are also entities for Acquisition and Processing Workflow, and for Access Information and Administrative Information. Some entities can be used for a variety of purposes. For example, the Organization entity can be used to record information about any business, vendor, provider, publisher, licensor, etc. with which a library does business related to electronic products. 

Since the elements identified, named and defined for this part of the project were seen as possibly forming the core for an emerging data exchange standard, lists have been available via the Web Hub for some time. Communication with the two major ILS vendors most actively working on ERM systems – Innovative Interfaces and Ex Libris – has been especially close, and both have undertaken substantial work to see that their data elements are consistent with those of the Initiative.

XML Investigation. The final proposed deliverable was an XML schema that would help foster appropriate metadata standards for the exchange of information about e-resources, e-resource packages, and licenses. Since this part of the project is still very much “in process” (a report on it is planned for the April 2004 DLF Spring Forum), only some of its history, some tentative conclusions and likely next steps will be provided here.

During fall 2003 a group was formed to actively pursue and investigate the XML work. Coordinated by Adam Chandler, it included fellow steering group members Sharon Farb, Angela Riggio and Nathan Robertson, plus Robin Wendler (Harvard), Nancy Hoebelheinrich (Stanford), Simon St. Laurent (O'Reilly & Associates), and Miriam Blake (Los Alamos National Laboratory Research Library). Because this part of the project is dependent on finalizing the “data entity, element, and structure” work just described, it was impractical to get very far ahead of that part of the project. The data element work was itself informed and affected by what the steering group knew of emerging work elsewhere on standards. The developments that seemed most likely to affect these inter-related deliverables related to the work of the NISO/EDItEUR Joint Working Party for the Exchange of Serials Subscription Information, and the competition between the XrML and ODRL standards for rights expression.

With these factors in the background, the XML investigation began by discussing the uses to which an “ERM” schema might be put. These possible uses included:

· Exchange between vendors and libraries of data for use in link resolvers, including user group license terms.

· Publisher e-resource title lists.

· Packaging actionable license terms with associated objects in a
preservation archive (e.g. using METS)

· Dissemination of license and administrative data to members of a
consortium; exchange of license data with a contracting partner


With these many possibilities in mind, Wendler developed a draft schema for general use that included Dublin Core and MODS namespace/schemas, and a slot for rights expression. As the group discussed the draft, and as the NISO/EDItEUR and XrML/ODRL dynamics further unfolded, it became clear that a more fruitful approach would be to concentrate efforts on a limited number of practical scenarios that emphasize license terms. The two scenarios now being actively pursued focus on:

· Those license-related elements that would be most usefully shared by two libraries (or by a consortium and a library)

· A shorter set of elements that would best describe license terms that staff and users would most need to know

Members of the group are now selecting the required elements from the DLF ERMI "Electronic Resources Management System Data Structure" document and will create instance documents with data that will then be used to develop a schema optimized to these narrow uses.

As work on this part of the project continues, another pragmatic concern becomes inescapable. That is, for schemas like those envisioned to be successful over time, an ongoing, organized maintenance structure for it must be identified. It seems likely that doing so will need to be collaborative effort involving a range of stakeholders.



5. Impact, Challenges, and Next Steps

Successful management of electronic resources may mean somewhat different things to different libraries, but few libraries currently have the tools to master the tasks and track and maintain the information needed. Even so, the complexities we now recognize could pale in comparison to what may be just around the corner – as investments in electronic resources grow, technical innovation continues, and business models evolve. 

The necessity of quickly developing the tools that libraries need to cope and thrive in this highly dynamic environment was the driving force behind the DLF Electronic Resource Management Initiative. The members of the Initiative’s steering group believe they have responded proactively to this imperative by providing the first comprehensive description of the necessary functionality and a rigorously developed data model to support it. It is especially gratifying to see respected ILS vendors like Innovative Interfaces and Ex Libris paying careful attention to this work and using it to help build the systems that members of the steering group and other librarians envision. While designing and implementing such systems will be a substantial challenge for these companies, it is critically important that it be done, and it is hoped that other vendors will soon join them. 

As important as they are, their efforts seem unlikely to succeed in the long run unless work to develop relevant data standards also continues apace.

That said, it is important to note areas where the work of the Initiative is not yet complete. First, as noted, the XML investigation is still under way; it will be brought to a conclusion in time for the planned DLF Spring 2004 Forum presentation. Second, the focus of work so far has been on the needs of individual libraries, rather than those of the library consortia to which so many libraries now belong. (For an interesting analysis of the needs of the California Digital Library, for example, see Wright 2003.) While that has allowed rapid headway to be made, a less “library-centric” view may better serve both consortia and their member libraries. It is hoped that a discussion of ERM functionality for consortia planned for an upcoming meeting of the International Coalition of Library Consortia (ICOLC) will help provide that expanded perspective. Another area requiring more attention is usage data; it would be desirable to better describe both the analyses libraries will perform on the data available to them and how such data might be passed more easily to libraries for incorporation into their ERM systems.

This leads back to the area that encompasses the largest number of other outstanding future issues: “standards.” Work toward resolution of some critical standards-related problems – such as descriptions of serial holdings – seem well under way. Others that may seem relatively easy to solve are not – such as the lack of a single global e-resource identification system or registry for packages, providers, and interfaces. Where issues related to intellectual property, licensing, and permitted use are involved, considerably more additional work may be needed over time. One fundamental question that remains to be resolved is whether an open or a proprietary standard for expressing such rights will prevail. Another is the extent to which complex contractual relationships can be expressed accurately, satisfactorily and simply enough for inclusion in a working Electronic Resource Management System. Resolution of these issues will require substantial, organized, cooperative, ongoing efforts from libraries, consortia, publishers, serial agents and support companies, and library system vendors.
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