REPORT OF THE COMMITTEE ON ELECTRONIC
INFORMATION AND COMMUNICATION (CEIC) OF THE
INTERNATIONAL MATHEMATICAL UNION

February, 2002

The CEIC is a standing committee of the International Mathematical Union. It has met as a
committee on five occasions, with three of those meetings taking place in the context of
workshops/conferences on issues within the Committee's remit.

Typically, a committee meeting has included formal presentations by members and invited expert
visitors on issues to be considered; reports by members on matters for which they have taken
reponsibility; comment on relevant experience and activity peculiar to the organisations, nation,
and region of which they have direct knowledge; redefinition and refinement of duties;
preparation of recommendations to the Executive Committee of the IMU; general discussion of
continuing and new issues; decision on actions to be taken in the immediate future.

Several of the issues that have exercised the CEIC are matters that properly allow for passionate
and widely varying opinion. Notwithstanding that, the Committee attained a highly productive
commonality of purpose and of mutual understanding.

IMU Math-Net. Generalising Germany's MathNet initiative has been an important concern of
the CEIC. See <http://www.ceic.math.ca/records/Math-Net_Charter.html>. A phase of this
endeavour will culminate with the announcement in April that the Math-Net pagemaker for
homepages of Institutes, Departments, and Centresis now available.

Copyright. The CEIC occasioned the creation (by Wilfrid Hodges) of the checklist "What do
you want from your publisher' and its executive summary (endorsed formally by the EC); see
<http://www.maths.gmul.ac.uk/~wilfrid/copyright.ntml>. This project will be enhanced and
updated by the preparation of webpages providing brief summaries of and links to related pages.

Call to Mathematicians. The EC endorsed the statement (see <www.ams.org/ams/call.html>
that " open access to the mathematical literature is an important goal. Each of us can contribute to
that goal by making available electronically as much of our own work as feasible.

Our recent work is likely aready in computer readable form and should be made available
variously in TeX source, dvi, pdf (Adobe Acrobat), or PostScript form. Publications from the pre-
TeX era can be scanned and/or digitally photographed. Retyping in TeX is not as unthinkable as
first appears.

Our action will have greatly enlarged the reservoir of freely available primary mathematical
material, particularly helping scientists working without adequate library access.”



World Mathematical Directory. The CEIC came to the reluctant conclusion that privacy laws
strongly inhibit the creation and maintenance of a highly desirable electronic version of the
Directory.

UNESCO/ICSU Conference. The attendance on behalf of the IMU of a CEIC member (Alf van
der Poorten) at the UNESCO/ICSU Conference " Electronic publishing in science” held in Paris,
February 20--23, 2001, highlighted the importance of mathematics being represented at general
scientific meetings.

Recommendations to the EC. Recommendations, currently in draft form, are till under e
discussion by the CEIC. Eventual versions endorsed by the EC will be reported to the Genera
Assembly of the IMU, Shanghai, August, 2002.

As a hint of the content of the CEIC's remarks, their working titles are: For Mathematicians:
Structure and Format; Linking and Enrichment; Versions, Personal Homepages, Persond
Collected Works; Preprints and Archives, Copyright; For Librarians (and Mathematicians):
Journal Price and Policy; Validation; Statistics; For Publishers. Partial Access; Eventual Free
Access; Archiving Format; Archiving Responsibility; Licensing and Bundling.

1. Meetings of the CEIC

1.1. Berlin, 11/1998. The first meeting of the CEIC (on the instigation of Martin Grétschel, and
funded by and at the invitation of the ZIB) was held at ZIB, Berlin, Saturday, November 14,
1998, following a Workshop on Electronic Information and Communication matters organized
by the ZIB and featuring presentations from representatives of the German scientific and library
communities as well as from CEIC members.

The CEIC identified tasks to be given priority and distributed duties among its members.
Initiatives confirmed a the meeting included the web presence of the CEIC
<http://www.ceic.math.ca/>, a committee address (ceic@esi.ac.at), a decision to report on
copyright and associated intellectual property issues, preparation of a conference at MSRI,
Berkeley, a decision that it was not per se productive to enter full bore into journal pricing issues.
This, and inter alia issues concerning archiving, peer review and related validation, were noted
for future discussion.

1.2. Berkeley, 12/1999. The second meeting of the CEIC took place at MSRI, Berkeley, during
and after the conference “The Future of Mathematical Communication' Berkeley, Dec. 1-5, 1999,
see: <http://msri.org/activitiesevents/9900/fmc99/index.html> for the full record of the meeting
including overheads and streaming video.

The conference was attended by some 100 participants and included 35 speakers from more than
a dozen countries and representing mathematicians, computer scientists, physicists, educators,
librarians, software developers, publishers and many other perspectives. It was jointly sponsored
by the three Canadian Research Institutes (CRM, Fields, and PIMS) and by MSRI, with
additional support from the IMU, AMS, CMS, Springer, Cambridge University Press,
Mathematica, and Maple.Highlights included a stimulating public symposium on December 4.

Matters discussed by the CEIC and its visitors included the notion of secondary home pages in
Math-Net; metadata - a tool for indexing and linking mathematical preprints globally; copyright
issues (Wilfrid Hodges: What do you want from your publisher?); electronic services offered by
the EMS (European Mathematical Society); developing countries issues (Kapil Paranjape: The



situation in India); the arXiv as a mode preprint archive. For more detall see
<http://www.ceic.math.ca/records/ceic_reportdec99.html>.

1.3. ESI, Vienna, 10/2000. The third meeting of the CEIC held at the ESI, October 5--7, 2000,
included several mathematics lectures presented by members allowing the Erwin Schr\"odinger
Institute partly to support the costs of the meeting.

The Committee reviewed reports from members (see the genera introduction above), it
confirmed several agreements on the propagation of Math-Net and MPRESS, it made
incremental progress on its “copyright statement’, on Peter Michor's instigation it resolved to
prepare materia calling on mathematicians "to create online versions of their " collected works",
it discussed the CEIC website; and it considered the issues involved in turning the IMU World
Directory of Mathematicians from print into electronic form. For further details of the meeting
see <http://www.ceic.math.ca/Tex/20001005/>.

1.4. 1AS, Princeton, 05/2001. The fourth meeting of the CEIC was scheduled to intersect with a
meeting of the EC at the Ingtitute for Advanced Study, Princeton and took place May 12--14,
2001. Much of the CEIC meeting was attended by Jacob Palis, President of the IMU.
Conversely, the morning session of the EC meeting was attended by members of the CEIC and
consisted substantially of discussion of CEIC issues.

Highlights warranting mention here included the endorsement by the EC of the Executive
Summary of the Copyright Checklist (by Wilfrid Hodges), and of the statement "Call to
Mathematicians.

In respect of the World Directory of Mathematicians it was agreed that for 2002 there was no
aternative to preparing a print directory, as in the past. Looking to the future, members of the
Committee noted that privacy laws may well inhibit the highly desirable aternative of
maintaining a publicly accessible electronic list of mathematicians.

Alf van der Poorten reported briefly on his atendance on behaf of the IMU a the
UNESCO/ICSU Conference " Electronic publishing in science" held in Paris, February 20--23,
emphasising the importance of mathematics being represented at general scientific meetings (see
<http://www.ceic.math.ca/PDFS2001/UNESCOreport.pdf>.  For further details of the CEIC
meeting see <http://www.ceic.math.ca/PDFs/2001/CEIC_Minutes.pdf>.

1.5. SFU, Vancouver, 02/2002. The fifth meeting of the CEIC was held at the Morris J\ Wosk
Centre for Dialogue, Simon Fraser University, Vancouver, February 15--17, 2002.

It included, on Saturday, February 16, a CEIC Workshop ~"Managing digital information in
mathematics: From journals to the grey literature”; for the program see
<http://www.cecm.sfu.ca/ceic/programme.html>.

The CEIC determined the parameters of the present report; it made first and second draft
formulation of a series of “best practice' statements (the Recommendations to the EC alluded to
above); it extensively discussed access problems in third-world countries; it endorsed the formal
announcement of the availability of the Math-Net pagemaker and resolved to ask that such

a pagemaker also be created for personal secondary homepages.



The CEIC noted that the IMU/CEIC statement prepared by Wilfrid Hodges, and links pointing to
it, is amost the only web item on mathematical copyright and general copyright guidelines.
Nonetheless, there are related matters of interest to mathematicians on the web. It was therefore
agreed that the CEIC website be enhanced and updated by preparing brief summaries of and
links to such items.

The CEIC received a detailed report on the World Digital Mathematical Library Project and
resolved to urge the IMU to accept a central role in the co-ordination and facilitation of this
retrodigitisation project.

Acting on an e-mailed request of David Mumford, the CEIC rediscussed the Budapest Open
Access Initiative (BOAI) <http://www.soros.org/openaccess>} noting that parts of the BOAI of
course coincide with advice and recommendations of the CEIC, but more particularly remarking
that its more impassioned demands are less than totally realistic.

The minutes of the meeting will be available at
<http://www.ceic.math.ca/PDFs/2002/CEIC_Minutes.pdf>.

Member ship and Participation 1998--2002.

Peter Michor (Austria), Chair [5/5];
Jonathan Borwein (Canada), Deputy-Chair [5/5];
John Ewing (USA) [5/5];

Jonas Gomes (Brazil) [1/3];

Martin Grotschel (Germany) [5/5];
Wilfrid Hodges (UK) [5/5];

David Morrison ~ (USA) [5/5];
Kapil Paranjape  (India) [3/4];

Alf van der Poorten (Australia) [5/5];
Alexel Zhizhchenko (Russia) [4/4];
Qing Zhou (China) [1/4].

Note: Several members did not join the Committee until subseguent to the Berlin meeting; one
member effectively resigned during the term of the Committee.

Appendix 1: the CEIC's Terms of Refererence

Building on the enabling resolution passed by the General Assembly (GA) in Dresden on August
16, 1998, the Executive Committee of the International Mathematical Union establishes a {\it
Committee on Electronic Information and Communication (CEIC)} of the Internationa
Mathematical Union (IMU).



Terms of Reference:

a) The CEIC shall be a standing committee of the Executive Committee (EC) of the IMU, to be
reviewed every four years by the EC at its meeting preceding that of the GA. Members will be
appointed for four year terms by procedures similar to those for Commissions of the IMU. The
Executive Committee will appoint one of its members to serve on the CEIC.

b) The CEIC may meet as necessary in each four year period, review the development of
Electronic Information and Communication as it impacts the internationa mathematical
community and submit a report to the EC.

¢) The CEIC may organize or sponsor international meetings or forums to bring together
representatives of al interested parties, including societies, publishers, libraries, and researchers,
publish and otherwise disseminate proceedings, reviews of recent developments, and technical
surveys for the use of the mathematical community.

d The CEIC may recommend international standards on issues related to electronic
communication. Such recommendations should be reviewed by the EC and, if approved, may be
published and promoted in the name of the IMU.

€) During its first 4 year term, the CEIC is specifically asked to address the coordination of
world-wide efforts to establish web-based servers for mathematical papers, preprints, journals,
and books. This includes issues of uniformizing metadata, document identifiers and supported
formats, promoting mirroring and the development of search engines for mathematical material
and coordination of existing servers. It should publish its findings with the goal of making the
use of these servers universally understood and usable by the whole mathematical community. It
is adso asked to consider tranferring the World Directory of Mathematicians to an electronic
freely accessible form.

Committee on Electronic I nformation and Communication
Terms of Reference

Building on the enabling resolution passed by the General Assembly in Dresden on August 16,
1998, the Executive Committee of the International Mathematical Union establishes a
“Committee on Electronic Information and Communication” (CEIC) with the following terms of
reference:

a) The CEIC shal be a standing committee of the Executive Committee (EC) of the IMU, to be
reviewed every four years by the EC at its meeting preceding that of the GA. Members will be
appointed for four-year terms by procedures similar to those for Commissions of the IMU. The
Executive Committee will appoint one of its members to serve on the CEIC.

b) The CEIC may meet as necessary in each four-year period, review the development of
Electronic Information and Communication as it impacts the international mathematical
community and submit a report to the EC.



¢) The CEIC may organize or sponsor international meetings or forums to bring together
representatives of al interested parties, including societies, publishers, libraries, and researchers.
It may publish and otherwise disseminate proceedings, reviews of recent developments, and
technical surveys for the use of the mathematical community.

d) The CEIC may recommend international standards on issues related to electronic
communication. Such recommendations should be reviewed by the EC and, if approved, may be
published and promoted in the name of the IMU.

€) During its first four-year term, the CEIC is specifically asked to address the coordination of
worldwide efforts to establish web-based servers for mathematical papers, preprints, journals, and
books. This includes issues of uniformizing metadata, document identifiers and supported
formats, promoting mirroring and the development of search engines for mathematical material
and coordination of existing servers. It should publish its findings with the goal of making the
use of these servers universally understood and usable by the whole mathematical community. It
is dso asked to consider transferring the World Directory of Mathematicians to an electronic
freely accessible form.

f) Membership:
*Wilfrid Hodges, UK

* Peter Michor (chair), Austria w.hodges@gmw.ac.uk
Peter.Michor@esi .ac.at *David Morrison, USA

* Jonathan Borwein, Canada drm@math.duke.edu
jborwein@cecm.sfu.ca *Kapil Paranjape, India

* John Ewing, USA kapil @imsc.ernet.in
jhe@ams.org *Alfred J. (Alf) van der Poorten,

* Jonas Gomes, Brazil Audtralia, alf @math.mq.edu.au
jonas@impa.br *Alexel Zhizhchenko, Russia

* Martin Grotschel (EC member), Germany abz@ipsun.ras.ru
groetschel @zib.de *Qing Zhou, China

gzhou@meath.ecnu.edu.cn

Best Current Practices:

Recommendations on Electronic I nfor mation Communication (2002)

Endorsed by the IMU Executive Committee on April 13, 2002 in its 69th session in Paris,
France

Communication of mathematical research and scholarship is undergoing profound change as
new technology creates new ways to disseminate and access the literature. More than
technology is changing, however; the culture and practices of those who create, disseminate,
and archive the mathematical literature are changing as well. For the sake of present and
future mathematicians, we should shape those changes to make them suit the needs of the
discipline. For this reason, we have identified a number of "best practices’ for those involved
with the mathematical literature-mathematicians, librarians, and publishers. Many of these are
practices that apply to other academic disciplines as well. Although we focus primarily on
mathematics, we recognize that we can learn from each other as we move forward, and that
no single discipline should act in isolation.

Our advice is meant to guide practice as it changes rather than to set forth a collection of firm
rules and admonitions. The recommendations concern all forms of scholarly publishing and
do not promote any particular form. Indeed, the authors of this document hold many differing



views on the future of scholarly publishing. The common principle used to formulate our
recommendations is that those who write, disseminate, and store mathematical literature
should act in ways that serve the interests of mathematics, first and foremost.
This is advice that is meant to ease the transition in scholarly communication for present
mathematicians. Most importantly, however, it is advice aimed at protecting mathematicians
in the future.

FOR MATHEMATICIANS
1. Structure and Format. Logically structured documents correctly reflect the content of a
mathematician's work, setting forth results, arguments, and explanations to make them
understandable to readers. But a logical structure also makes it possible to retrieve and
eventualy to update the document. Identifying the constituent parts of an electronic
document is essential in order to move from one format to another without human
intervention. Authoring documents should be more than setting down mathematical research
in a pleasing format.Authors are encouraged to provide the structure necessary to use their
documents now and in the future. The aim is to create a master file from which the various
other formats can be derived. [In mathematics, LaTeX is a congenial and accessible way to
give documents some structure without adding unreasonable burdens on the author ]
2. Linking and Enrichment. An electronic publication can offer much more than a print
publication. Electronic publication gives the user the ability to move effortlessly among the
various parts of a paper or even from one paper to another. In order to make this possible,
however, someone must add the necessary information to establish links in the electronic
version.
Adding links is easier when authors provide the information necessary to establish them.
[Correct cross-referencing and citation in LaTeX transforms readily into hyperlinks, yielding
enriched electronic versions of one's work. Hyperlinks may be used in PDF files as well.]
Moreover, electronic publication is not restricted by the constraints of the traditional print
medium. This provides an opportunity to detail material that might otherwise be dismissed as
"well known" and to add explanatory appendices. A little less easily, whenever appropriate,
one may include graphic enhancements, animations, extensive data, tools to analyze that data,
or even active examples that may be varied by the reader.
3. Versions. Online publication can lead to severe problems in citation, because the posted
paper can be updated continuously until it bears little resemblance to the original, as an
author corrects, adds, and deletes material without indicating that changes were made. As the
mathematical literature grows, references to non-existent papers and results will eventualy
jeopardize its coherence.To avoid this problem, papers that have achieved a sufficiently final
state should be stored in an immutable form. This includes any paper to which others may
make reference, whether published in refereed journals or posted as a preprint. If revisions
subsequently are necessary, each released version should be clearly labeled with its own
version number and old versions should remain available.
4. Personal Homepages. Mathematical communication is more than merely posting or
publishing papers. Information about the mathematical community and its activities is
valuable to all mathematicians, and it is now easier than ever to circulate and to find such
material. Mathematicians are encouraged to have their own homepage. Ideally, basic data on
such a page (or on a "secondary" homepage) should be presented in standard form to allow
ready automatic compilation into databases. [Material found at http://www.math-
net.org/Math-Net_Page Help.html describes the Math-Net project, which provides
standardized homepages for departments and institutes.]
5. Personal Collected Works. Mathematics ages slowly. Access to older literature is
important for most mathematicians, and yet much of the older literature is likely to remain
unavailable in eectronic form in the immediate future. Mathematicians can change that by
taking collective action.Whenever legally and technically possible, mathematicians are



encouraged to scan their old (pre-TeX) papers and post them on their homepages, making
their "collected work" readily available to all. This relatively small effort on the part of every
mathematician will provide enormous benefit to the entire community. The Call to
Mathematicians found at http://www.mathunion.org provides further information.

6. Preprints and archives. Mathematical writing is ineffective if it is not communicated. A
generation ago, the photocopier made it easy to send preprints to one's peers. Today, as a
substitute, we have departmental servers, homepages, and public archives. [The arXiv
(http://www.arxiv.org/) is one prominent example]lt is a good practice to place one's
preprints both on a homepage and in an appropriate archive. Either copy serves to
communicate the mathematics to one's peers, but the public archive will make it more likely
that others can reference your work in the future.

7. Copyright. While copyright is a complex subject that is far removed from mathematics,
copyright law and policy can profoundly affect the ways in which mathematics is
disseminated and used. Copyright is important for mathematicians.Authors should be aware
of the basic principles of copyright law and custom. Decisions about copyright for one's own
work should be made thoughtfully. The material found at http://www.ceic.math.cal serves as
agood reference.

FOR LIBRARIANS AND MATHEMATICIANS

8. Journal Price and Policy. Libraries have limited budgets, which often grow more slowly
than the prices of journals, forcing libraries to cancel subscriptions. The cumulative effect of
cancellations goes beyond individua ingtitutions because it shifts costs to an ever smaller
number of subscribers, accelerating the process of price increase and cancellation. Journal
prices matter to all mathematicians.When deciding where to submit a paper an author may
choose to be aware of a journal's standing and impact, but an author also should take account
of a journal's price (as well as its general policies, including archiving). In addition, one
might consider ajournal's price and policies when considering whether to referee or serve on
an editorial board.

9. Validation. Publication and peer review processes are increasingly detached. The
emergence of overlay journals, archival preprint servers, and other new structures of
publication raise new and pressing questions about the appropriate forms of validation. These
are important issues for al scholarship, but even more important for mathematics since it is
essential to know which parts of the mathematical literature are valid. Both mathematicians
and decision makers need to be dert to the distinction between posting and providing
validation. Editorial boards should be explicit about the form and the level of validation they
provide for papers and make this information plain to all users.

10. Statistics. Electronic delivery of information has changed the nature of statistics available
to assess the usage and the 'value' of academic literature. Gathering statistics from the Internet
is notoriously complicated, and even those who are knowledgeable about the pitfalls can be
inadvertently or intentionally misled. As librarians and other decision makers increasingly
rely on web statistics (such as the number of hits, page accesses or downloads) it is important
to be informed about the nature of such measurements and the difficulty in gathering and
interpreting them. Moreover, the value of a particular resource is often not best measured by
simply counting the number of times it is currently used in some way. This is especialy true
in afield like mathematics in which current research continues to play such a significant role
far into the future. Given that statistics, while subject to misuse, are valuable and will be
used, it is important that mathematics researchers and research librarians are adert to these
rapidly changing issues and are prepared to make appropriate arguments for mathematics.



FOR PUBLISHERS AND MATHEMATICIANS

11. Partial Access. Many journals restrict access to (paying) subscribers. As the web of
mathematical literature grows, however, it will be increasingly important for all
mathematicians to navigate that web, whether or not they have access to complete articles.
This allows mathematicians to learn basic information about an article, even when they do
not belong to ingtitutions that have the financial resources to support the journal. It is
especially advantageous to  mathematicians from the developing  world.
Journals should provide unrestricted access to tables of contents, abstracts of papers, and
other data, such as keywords. Where practical, journas should also provide unrestricted
access to reference lists with links, allowing al mathematicians to navigate the web of
literature, even when they don't have access to the full-text of some parts of that web.

12. Eventual Free Access. The scholarly enterprise rests on the free exchange of ideas, and
scholars need to have easy access to those ideas. Many journals, however, rely on
subscriptions to recover costs and to provide an incentive to publish, forcing them to limit
access to subscribers. Access should be a balance between those two needs, of scholars and of
publishers.

Limiting access to subscribers for a fixed period of time after publication may be necessary
for many journals. In order to ensure appropriate accessibility for the electronic literature, we
encourage all journalsto grant free access after that fixed period of time.

13. Archiving format. Ensuring the success of long-term archiving is more than storing the
electronic data on reliable media in multiple locations. As software and formats change in the
future, the data will require modification and updating. Not al electronic formats are suitable
for these purposes.In general, electronic documents should be stored in their most primitive
format, that is, the format used to derive subsequent formats. Any format in which material is
stored should follow an "open standard” that has a detailed public specification. This will
increase the likelihood that scholars working decades or centuries from now will be able to
use the material.

14. Archiving responsibility. Traditionally, maintaining the older literature has been the
responsibility of librarians rather than publishers. Even in the electronic age, scholars and the
librarians who represent them have the greatest motivation among all of the affected parties
to ensure the preservation of older material. We recommend that electronic archives of the
mathematical literature should ultimately be under the control of the academic community.

15. Licensing and Bundling. Some licensing and bundling arrangements for journals
accelerate the transfer of control of our literature away from mathematicians and research
librarians. When institutions are forced to accept or reject large collections of scholarly
literature covering many different disciplines, the decisions are less likely to be made by
scholars. As a consequence, the normal processes that promote the highest quality journals
become less effective. The best protection, as always, comes through staying well informed
and aert to these issues. In general, decisions about journal adoptions and cancellations
should be made by academics and librarians.

Postscript on Developing Countries. Today, active mathematicians depend on access to
electronic information-online journals, databases of reviews, and preprint servers. More than
access, research mathematicians need the tools to create and edit documents in standard
formats [such as LaTeX, Postscript, and PDF]. This is true for mathematicians everywhere,
including those in developing countries. Implementing many of the recommendations in the
preceding document makes little sense if mathematicians are not connected to the Internet or
have no tools to create electronic documents.National mathematical societies and academies
in developing countries need to impress on their governments the need to establish the
infrastructure necessary to provide high speed connectivity among academic institutions. The



entire mathematics community should encourage and support specific actions designed to
help in this effort, which include:
Establishing "mirror" services that provide quick access to users of electronic
services within each region.
Establishing local help and service centers that spread expertise on the use of
common standards [for example, LaTeX].
Creating small groups who tour the region and demonstrate the use of technology
for research and study.
Because scholarly communication is changing rapidly, there is great urgency to begin
these efforts.
Committee on Electronic Information Communication
International Mathematical Union
Remark: The above recommendations have been stated in very general form. Whenever
reference to existing formats [e.g., LaTeX, PDF], to archiving systems [e.g., arXiv], or to
information and communication systems [e.g., Math-Net] has been made this is meant for
illustration and not to promote these formats and systems. The IMU EC has asked CEIC
to enhance, whenever appropriate and useful, individual recommendations by adding
links to web pages that explain some of the technical issues involved, provide additional
information, or contain (possibly controversial) discussions of the topics addressed.
These links will be under the responsibility of CEIC and are not subject of the IMU EC
recommendations.



