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Abstract:  We introduce the ernad system for managing distributed current awareness reports. This is a generic system that allow for a computer-aid composition of current awareness reports when reports editors work in their spare time as volunteers, yet have to wade through hundreds of new acquisitions every week. The system was designed with five years of running the “NEP: New Economics Papers”. The system has now been operating for three years. This paper summarizes the whole system with respect to one central question: is the system good enough to help, as much as possible to monitor service quality. [note for reviewers: this version does not contain empirical data yet.]

1. Introduction

In the early days, the business model digital libraries tended to mimic was the design of physical libraries. Typically, the digital library has been a structured collection of documents made available through an interface of its own, just like the physical library is an organized collection of printed documents that is made available through its own interface, i.e. the library building, shelves, staff etc. But more recently more distributed business models have been used. Here, digital libraries are collections of data that are used through several interfaces operating independently and simultaneously. One example from the academic library world is the RePEc at http://repec.org. It is a digital library about academic economics. RePEc was founded in 1997, but dates back to earlier efforts made by Thomas Krichel as early as 1993. One important feature of RePEc is that the collection is both composed and used in a decentralized fashion. Currently there are over 700 contributing repositories. They furnish data about documents, and possibly the documents themselves. They contribute to a collection which has sufficient structure to function like a conventional abstracting and indexing database. With 453,000 records, the database has reached a respectable size. The database is used in many services.

  This basic modus operandi from the RePEc database has been extended and more formally standardized in the Open Archive Initiative’s protocol for Public Metadata Harvesting. This protocol has received wide-spread attention. This is a clear affirmation that the business model pioneered by RePEc in 1997 is an interesting one. 

 In this paper, we consider another pioneering piece of work coming out of the RePEc community. It is the “NEP: New Economics Papers”, http://nep.repec.org, current awareness service (CAS) for new additions to RePEc, http://repec.org. This is a human-mediated CAS. The idea is that new additions to the working papers stock RePEc are circulated to a group of editors. All editors specialize in a certain subject. They filter the new entries manually into subject specific reports. Issues of these reports are circulated via dedicated email lists. To date, the system has issued more than 70,000 issues of over 60 reports. There are close to 50,000 subscriptions. 

 This paper deals with a part of the architecture of a system, called ernad (editing reports on new academic documents) that enables NEP to function. We limit attention to the part of ernad that provides the composition service to the report editors. It is organized as follows. In Section 2, we discuss requirements. In Section 3, we describe the system as it runs now. In Section 4, we discuss evaluation methodologies and refer to some empirical data. In Section 5 we offer conclusions.

2. History of NEP leading to requirements for ernad

We deliberately titled this paper to be a system for editors, rather than for editing. The editors are the central focus of this effort. We need a carrot and stick approach. The carrot is to make it easy for editors to do their work. The stick is that their actions are observable. If actions of the editors are logged, non-acting editors can be called to task. 

 In the beginning, neither the carrot nor the stick, were operational. The system was hastily put together. The origin of NEP is an email of Thomas Krichel of 1998-02-04 to an economists’ discussion list requesting editors for a CAS to come forward. The initial set of editors came from respondents to the initial email. Other people from the RePEc community joined. The service was called “NEP: New Economics Papers”.  The operational details were contained in a document, called the York protocol. It was first drafted by Thomas Krichel and Vania Sena in York, UK on 1998-02-14. It provided a framework for running NEP until early 2005, when the ernad system was introduced. The basic concepts of the York protocol are as follows. There is a series of reports on new additions to the working paper stock of RePEc. Each reports bar one is called a NEP report. NEP reports are identified by a handle that obeys the case-insensitive Perl regular expression nep-[a-z]{3}. A special code nep-all is reserved for a list of all the papers that have arrived. But nep-all is not a NEP report because it has not been edited to contain only papers of a certain subject. It contains all the papers that are available to the editors.  Each report takes the form of a serial, i.e. it has a number of issues. Each issue is dated at the time when it appears. Each report contains the metadata about papers (henceforth: documents) that pertain to a certain subject, according to the judgement of a person called the report editor. Report editors are free to issue issues of the reports as and when they see fit. Each issue is circulated as an email to a list of recipients, using mailing list software
. 

 In the early days the technical implementation of NEP has largely been the work accomplishment of José Manuel Barrueco Cruz. Each week, a script calculated the most recent additions for the working papers in the RePEc database
 to compute an issue of nep-all. Once the nep-all issue is inspected by the general editor, another script prepared a proposed report issue. This has the format of an actual issue, i.e. it contains the name of the report, the name of the editor, date of the issue, and, of course the bibliographic information about the new additions. 

 The proposed issues were circulated by email to a group of editors. Each issue arrived at the editor’s inbox with all new papers that have been added to RePEc. The editor then weeds through the report to eliminate all the papers that do not belong to the subject matter of the report. The editor had to do this both on the summary data and the full data section. A web interface for the composition of reports, made by Sune Karlsson, was made available from 2000-01-10 until early 2005, when the ernad system was introduced. We are not aware of how many editors use the web interface versus how many massage the proposed issue in a text editor. 

 At the beginning, NEP used the UK national academic mailing list services supported by the Joint Information Systems Committee (JISC, see http://www.jisc.ac.uk) of the UK Higher Education Funding Councils. JISC first supported Mailbase at http://www.mailbase.ac.uk. Mailbase run mailing list software built in-house.  In August 2000 JISC stopped supporting Mailbase and supported JISCMail at http://www.jiscmail.ac.uk instead. JISCMail run LISTSERV, by L-Soft international, Inc., see http://www.lsoft.com. 

 Krichel (2001) proposed major reform and development plans for NEP, the so-called Aeroflot proposal, see http://openlib.org/home/krichel/work/aeroflot.html. In late 2002, Thomas Krichel and Jeremiah C. Trinidad set out to implement some preliminary steps for the implementation of the Aeroflot proposal. The key objectives were to give NEP its own list, because negotiation with outside list service providers was proving to be cumbersome. In addition Trinidad and Krichel tried to centralize the logs of NEP which were until that time dispersed on external systems. During late 2002 all the lists from the JISCMail were moved to an in installation of Mailman hosted on a machine at Washington University of St. Louis. This machine already hosted the US mirror of the NetEc service and runs the redirection script for NEP downloads. In addition, Krichel and Trinidad downloaded the Mailbase and JISCMail logs in order to have a complete set of logs from the beginning of the NEP era.  This turned out to be a very complicated procedure on a technical level. The data proved very deficient. In principle, one only needs the handle of a paper, and the date when the issue was issued. At that time, Krichel and Trinidad encountered the following problems. (1) It was difficult to parse the handle out of the mail data. The editors probably did not change handles, but the software that editors used had played havoc with them. Then the quoted-printable encoding added further mess. Sometimes handles could no longer be recovered. (2) Even if there was a handle that was presumably correct since it was found in two different report issues, its associated RePEc metadata may not be recoverable. This is a minor issue, but sufficiently frequent to be considered a nuisance. (3) Associating a date with report issues turned out to be difficult. The archives of Mailbase took the data from the time when the editor's mail client sent the mail. It was sufficient that the PC of the editor had a bad date (and this was still quite frequent in the 1990s) for the date to be seriously off. The date of the report as written in the mail body was not an objective record since it could be manipulated by the editor. In addition the date was difficult to parse. The hyphens in it invited composition tools to hyphenate. (4) It turned out that a bug in the gathering script made several papers appear again in the reports. In that case, some editors announced the paper when it first appeared. Others may have included it when it reappeared, and yet others, both times. This problem must have been there for two years. Apparently, it had gone unnoticed. All four problems found had a major impact on the design of ernad.

  Some evidence about the editorial process emerges from informal discussions with editors.  With over 300 papers in a typical nep-all issue, clearly the editors don't have time to read the entire thing. The editors usually look at a paper's title first. If this appears at least vaguely related, they will look at other things such as the authors' name and the abstract. It comes therefore as no surprise that Bakkalbasi and Krichel (2005) found that the number of words in the title and the presence of an abstract increased the chance of a paper to be included in a NEP report.

 From this evidence, what were the major requirements on ernad? First ernad is supposed to be a generic system. Once ernad is written services similar to NEP should be able to run with some configuration of ernad. Thus all vocabulary specific to NEP and RePEc, as used in the York protocol, has to be replaced by truly general concepts. For example nep-all is referred to as the “allport” in ernad jargon. However, a metadata set was still required. The AMF metadata format, see http://amf.openlib.org/doc/ebisu.html is used. AMF's syntax is XML. These requirements can be thought of as generic requirements for the system. 

  Second, editors should not receive mail and then pass it on the lists. Instead, one single address sends the mail to all lists. However, it must appear to come from the named editor. Third, every step that the editor does has to be fully recorded. In particular the time when the step is taken has be preserved in as fail-proof way as can reasonably be achieved, be it at the expense of recording large and pretty similar files. Fourth, mailed reports should both be available as HTML as well as plain text. Fifth, there should be an optional sorting of composed issues. This would allow eager editors to do extra work loading the papers they thought best to the front of the issue where they would be more likely downloaded by readers who may not scan the issue to its very end. Sixth, the system dates all issues of a report by using the issue date for the allport issue on which it was composed. Thus editors loose the ability to date their issues. Nor can they compose a subject report issue that contains papers from several nep-all issues. These requirements (2-6) can be thought of as the “stick” of the system.

  Here is the carrot. Seventh, the editors should have the option to use a pre-sorted version of the nep-all issue. For any report the system should be able to look at the back-issues of a report, and use that information about included papers, as well as the allport data about excluded papers, and extract features from both sets. It should then make a forecast, and put the documents that are most likely to be included in the report at the top of the issue. If this process works well it will considerably speed up the work of the editors because they can ignore the tail of the report. However, even this carrot has a stick. If an allport issue has no corresponding subject issue because of a hiatus in editorship, all documents in the allport issue are considered to be not relevant. Therefore, to preserve report presorting quality, an incoming editor has to work on the backlog left by here predecessor. 

 A “missing” requirement, in the sense that it is not built into ernad from the start, is that every editor should have an identifier. As editors change, it should be possible to track who was responsible for each issue. This is currently a problem area, as we will see. 

3. Structure and functionality of the ernad composition service

The composition interface for editors is implemented in the ernad software. Ernad is written in Perl and is built for Debian GNU/Linux systems. The web interface uses mod_perl
 running on an Apache 2.x HTTP server.  An ernad installation obeys the file system structure shown in the diagram below. An explanation of the contents of this file system can be found in the Appendix 1.
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  The ernad software enables three distinct services. First, it has code to enable the delivery of full-text contents through a domain called the delivery domain. This domain is used to monitor full-text usage. Second, ernad allows the composition of a list of new documents out of a set of AMF metadata. This functionality also considers full-text link checking. We will not discuss these functionalities here. The only functionality that we discuss here is the compositional function of the allport and the subject reports.

  The ernad service configuration is driven by two important files: ernad/etc/reports.amf.xml and ernad/etc/ernad.conf. The first is an XML file which defines the service provided. It is represented by an AMF collection or service noun (the first and only child of its root <amf> element, e.g., <collection id="RePEc:nep">). An ernad implementation service is composed of several reports. Each report within the ernad service is represented by a <haspart> child element of the service noun. The first child defines data for the allport. The rest define subject reports.. The child elements of <haspart> define: the report id, its title, the homepage URL of the mailing list which circulates the report (further broken down into the domain of the report’s email address and the report_id
), the report’s password, and the editor data. The editor data has the report editor’s name (English and ASCII versions), her home page URL, her email address (used in the “Reply-to” header of the report’s email), and her affiliation’s name, URL, and country. 

  The ernad service is configured using the file found at ernad/etc/ernad.conf. The table below lists some configurable options for an ernad service, that are of interest here.

Option
Values
Description

UniversalPassword
string 
This is the password to login to any report interface.

DebugMode
0 or 1 
If DebugMode is 1, then the final report issue email is sent to  the editor's personal email address (for debugging purposes). Otherwise, it is sent to the email address of the report.

DebugInfo
0 or 1 
If DebugInfo is 1, then the debug information is shown while working with report interface.

GESendMail
0 or 1 
If GESendMail is 1, then the issue of the allport is sent to the general editor.

ExperienceLength
string 
This sets the default experience length as yyyy-mm-dd. Thus 0001-02-23 is one year, two months, and 23 days. Months are counted as 30 days. The experience length is used in the learning function of SVMlight (see Appendix).

  A RIF, or Report Issue File, forms the basis for most of the work performed by ernad and the editors. The RIF’s content is extracted from the RePEc databases and stored in the ernad file system. Each RIF includes a set of document metadata and acts as the container for the report issue edited by the subject-specific editors using the ernad software. The RIF is made of two parts: the “header” and the “body”. The report information gathered from ernad/etc/reports.amf.xml becomes the header of the RIF and includes subject editor-specific data such as: editor name, email address, home page URL, and affiliation. The document metadata appearing in the report issue form the body of the RIF. Documents appear in the RIF as they do in the AMF files that are in the document stock with some minor modifications. 

  The contents of the ernad/var/reports/report_id/source directory, where report is a report, is generated by the ernad general editor when executing the make_all.pl script. This script parsers all AMF documents, updates the ernad date bases, and generates an initial allport issue. The general editor inspects the allport issue and removes documents that appear as new in the RePEc dataset, but that are in fact old. The allport issue is then edited by the ernad general editor using the ernad software just like any other subject-specific editor
.  The general editor then runs the ernad script presorting.pl which distributes the edited allport version to all ernad subject-specific editors. It does this by placing a copy of the presorted allport RIF in the ernad/var/reports/report_id/source/ps directory and a copy of the unsorted RIF in the ernad/var/reports/report_id/source/us directory with modifications as described earlier. The presorting.pl script also sends an email to all subject-specific editors notifying them that a new report issue is ready for their inspection. 
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Presorting of the subject-specific RIFs copied from the allport RIF is performed by a method known as support vector machines, SVM, due to Vapnik (1995). Ernad uses the SVM_light software of Joachims (1999) to presort draft subject report issues. The operation of SVMlight within ernad is explained in detail in the appendix. The editorial activities occurring within ernad are a natural fit for such ranking processes
. In essence, ernad “learns” from each editor’s previous editing sessions how to predict which documents in the RIF will be of interest to her.

  During the editorial process, each decision made and accepted by the editor creates an amended version of the RIF which is stored in the ernad/var/reports/report_id/ directory. Several sub-directories act as repositories for the RIF at each stage of the editing process (see diagram below). Each of these sub-directories is named for the editorial stage whose outcome is captured. As a rule, RIFs are never deleted; they are copied. The contents of the RIF at each stage in the editing process is therefore amended by the ernad software according to the decisions made by the editor, and a copy of the RIF with timestamp changes is placed in the next appropriate sub-directory. The editorial process thus traverses the ernad file system in this order: source (ps for presorted RIFs, us for unsorted RIFs), created, selected, ordered, and sent. 
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This architecture provides the service administrators the necessary data to monitor and assess the quality of the decisions made by each subject-specific editor. Having the RIFs available in the file system at each juncture in the editorial process may seem an excessive waste of file space; however, it is an acceptable compromise since the size of the RIFs in aggregate is not so much of a factor. The ernad structure has improved the system’s logging capabilities.  This forms the basis for addressing the system's problems we noted earlier. 
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  The subject-specific editing process begins when the editor receives and acts upon an email notification sent by the presorting.pl script. The editor has access to the report composition services at a machine that runs ernad. A login form requests the report_id and the password. Passwords are stored in plain text in the service configuration file, ernad/etc/reports.amf.xml,. There is also a general password stored in ernad/etc/ernad.conf. This password allows to access to all reports.  Security is a low priority of ernad.

  Once the editor is logged in she repeatedly accesses the same script index.pl. The script checks at which stage of the editorial process the editor terminated her last session and restores the information from that point in time. If the editor has completed an issue, she is presented with a list of dates from which to choose the next issue. If no such data can be found, the system apologizes to say that the editor is up to date with her work. Once the editor selects the desired date, she clicks on either the “Presorted” or “Unsorted” button to display the list of documents from the allport issue of that date in presorted or unsorted order. The editor then chooses which documents (if any) should be included in the issue. If the editor selects no documents, the list of proposed documents is shown again. To completely reject the issue, the editor has to move back to the report issues selection stage to delete the issue she is working on. If the editor has found some relevant documents and selected them, a copy of the current RIF is modified to include the editor’s selections. Its timestamp is updated, and it is placed in the ernad/var/reports/report_id/created directory. If there are no relevant documents, the editor must delete the issue from the issue selection screen. Deleting the issue from the issue selection screen does not actually delete the RIF. Instead, it places an empty RIF in the directory of sent issues (ernad/var/reports/report_id/sent). Again, using the empty RIF instead of simply deleting it allows for better logging of the editor’s activities. A problem arises, however, when there is discontinuity in the editorship for a report. Under the current version of ernad if a hiatus in editorship occurs, allport issues will accumulate until a new editor has been found for the subject. Once the new editor starts clearing the backlog; however, report issues created by the new editor will continue to be published with the old editor’s name, affiliation, et cetera. This is a design mistake in ernad. Restructuring ernad to fix this would be expensive. There is a plan to write an external utility, run by service management when the editor changes. 

  Once documents have been selected by the editor, the next step is to sort the order of the selected documents. The next screen which follows document selection provides the option for the editor to sort the documents by a relative numeric rank. The editor can rank each document by directly entering a number in the rank column or by clicking on the increment/decrement buttons. Having entered the desired sort order for the documents, the editor clicks on the “sort” button at the bottom of the screen to preview the new document order. Any changes can then be made to the list before committing the sorted selection of documents to the next step, report preview. Once the editor is satisfied with the sort, she accepts the list and a copy of the current RIF is modified to indicate the editor’s sort. Its timestamp is updated, and it is placed in the ernad/var/reports/report_id/ordered directory.
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Prior to preparing the mailing list of selected and sorted documents, the editor has a chance to preview the final list in either HTML or text format. The final list preview includes the selected document’s metadata: title, author(s), URLs to the delivery service, abstract, keywords (if available), and classification data (if available). A sample of the HTML preview is shown below.
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A text version of the preview issue is also available. Both text and HTML versions are sent as a single multipart/alternative MIME file to the mailing list. A copy of the file is retained in ernad/var/reports/report_id/mail. When the editor is satisfied with the issue preview, a copy of the current RIF has its timestamp updated and is placed in the ernad/var/reports/report_id/created directory. The record of the editor’s decisions made during the current editing session is thus preserved in each of the respective sub-directories in ernad/var/reports/report_id/.

4. Evaluation of editor performance

To evaluate performance, one would ideally have a subject expert who evaluates the choices of each editor. This would be complicated, expensive and cumbersome. Instead, we plan to set up a system of indicators. The idea is that editors who perform badly on several indicators, 

[note for referees: this section will be expanded in the final version ]

5. Conclusions

Appendix 1: Listing of software components

The following table lists the contents and/or function of each of the ernad sub-directories.

Directory
Description

amf/
Symbolic link to the source of the AMF data that ernad collects.

doc/
Contains ernad documentation in HTML format.

etc/
Contains ernad configuration files:


apache
Apache2 configuration files for the web server that is owned by the user ernad.


ernad.conf
ernad system configuration file.


reports.amf.xml 
Report configuration file containing editor data.

html/
Contains HTML files that are required by the system:


no_issues.html
is used when there are no report issues for the editor to edit.


no_more_issues.html 
is used after the editors have finished working on a report issue and there are none left to edit.

perl/
Contains the Perl scripts and modules:


delete_old_reports.pl
is a utility that deletes all reports with a certain date.


index.pl 
executes when there is a connection to the ernad site (e.g., when an editor logs in).


list_reports.pl 
is a utility that lists all reports.


make_all.pl 
is run at the command line by the general editor to create the allport issue.


monitor.pl
builds a page that shows date of last editor activity for each report.


n.pl 
is the download script. It is called as n in the browser, therefore we have a symbolic link n to it.


presorting.pl 
creates the presorted report issues.


processreports.pl 
creates directories that are required by the report. Must be run every time a new report is added in reports.amf.xml.


startup_for_main.pl 
is the mod_perl startup file for the main ernad server, i.e., the one owned by the user ernad.

perl/Ernad/
Contains the Perl modules:


Checking.pm 
implements pre-datebase and post-datebase functions.


Common.pm 
contains common functions.


Constants.pm 
contains constants (e.g., directory and file names).


Dates.pm 
contains functions to process dates.


Final.pm 
contains functions to process and generate the HTML/text/send stage.


Generate.pm 
contains functions for generating the allport issue.


Globals.pm 
contains functions for the startup. It is called when the main Apache software starts up.


Issue.pm 
contains functions for the issue selection process.


Login.pm 
contains functions for logging into the system. This is the first module that is activated when a user connects.


Main.pm 
is the main module that determines the current state and calls other modules.


Papers.pm 
contains functions for the document selection stage.


ReportState.pm 
contains functions for sorting, select, and deleting documents in issues.


Sorting.pm 
contains functions for sorting documents in issues.

var
Contains the output of the system at various editing stages:


issues/
contains data files for all issues.


reports/ 
contains data files (RIFs) for all reports. 

xsl
Contains various XSL transformation scripts:


amf2html.xsl
creates an HTML version of the report shell.


amf2text.xsl
creates a text version of the report shell.


rhtml.xsl
creates an HTML version of the report contents. Is called by an XSL include from amf2html.xsl.


rtext.xsl
creates a text version of the report contents. Is called by an XSL include from amf2text.xsl.

Appendix 2: SVMlight and ernad

The data used in SVMlight computations are derived from the completed report issues. The text values of the abstracts, author names, classifications, keywords, series, and titles are concatenated, all punctuation is removed. All values are transliterated to lower case. This results in a list of features. Ernad counts the number of appearances of each feature within a document as its weight, and normalizes every document using an Euclidean distance of one. Then these data are prepared according to the syntax rules of SVMlight. The SVM training file for a subject report issue has lines of the form “yn svm_light_data # id\n” where yn takes the value “+1” or “-1”, svm_light_data is the data as required by SVMlight and id is the id of the document. It lives in ernad/var/reports/report_id/svm_light/yyyy-mm-dd.train, where yyyy-mm-dd is the date associated with the report issue, and report_id  is the report_id of the report. When a new allport training file has been renewed, the SVM training files for subject reports are calculated by ernadperl/presorting.pl as follows. The final RIFs for the report issue that have an issue date between the current date and the experience start date
 are scanned for ids of documents that have been included. Then the SVM training file for the allport is scanned. Any document that has an issue date before the first issue date of the first issue or after the issue date of the last issue of the report is ignored. All other documents that have an id that is found in the final RIF of the report have their yn set to “+1”. All others have their yn set to “-1”. Once the calculation of the SVM training file has completed, the file ernad/var/reports/report_id/svm_light/yyyy-mm-dd.train is trained, and the model file becomes ernad/var/reports/report_id/svm_light/yyyy-mm-dd.model. The SVM classification file for a subject report issue lives in ernad/var/reports/report_id/ svm_light/yyyy-mm-dd.class. When a new SVM model file has been created, the SVM model files for subject reports are created immediately thereafter. The classification file contains the classification values of all the documents in the SVM testing file for the allport in the order in which they are available in the SVM testing file for the allport issue. The ids of the documents can be gleaned from that file.
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	 The authors are grateful to all editors who have been involved with the NEP service.  


�	 Note: the email lists are not the reports. Although each email lists carry the same name as a report, they are simply means by which individual issues of the report are circulated. 


�	 The RePEc database holds both working paper and article data. Working paper data describe papers that report recent research findings prior to formal publication. Article data concern peer reviewed papers.  NEP, at moment only looks at working paper data only. This was a deliberate decision at the time when NEP was set up. The main reason is that the peer review process takes very long in economics. Delays for three years, not counting resubmissions, are common, and with resubmission, it can take five years for a paper to get published. Thus articles are not exactly new papers. In fact research active economists, especially at the top end of the profession, work with working papers, or even drafts that are circulated through private channels.   


�	 The mod_perl library is licensed by the Apache Software License � HYPERLINK "http://perl.apache.org/"��http://perl.apache.org/�, It is described as “the marriage of Apache and Perl” and “brings together the full power of the Perl programming language and the Apache HTTP server.”


�	 which is not equivalent to the report’s id expressed in URN-like notation, e.g., RePEc:nep:nepacc


�	 At first, these reports were not edited and were sent to each subject-specific editor as is; however, documents contained in the allport were, in some cases, seriously out of date and should not have been included. A decision was taken to improve allport quality by having the general editor edit the allport before distributing it to the subject-specific editors.


�	 The operation of SVMlight within ernad is explained in detail in the Appendix.


�	 The experience length is the maximum time period for which information that is available will be considered. The experience length is configured in a variable “ExperienceLength” in ernad/etc/ernad.conf. The experience start is either the earliest allport issue date available or the current date minus the experience length, whatever comes later.





