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"~ Abstract \

" Combining electronic specialized information, such as electronic information retrieval from cen-
tral databases, with the new means of communication opens up new perspectives for mathematics
in Germany. Based on the current Fachinformationsprojekt (Specialized Information Project)
run by the Deutsche Mathematiker-Vereinigung (DMV) and supported by the Federal Minis-
ter for Research and Technology (BMFT), the DMV is planning a new infrastructure activity
for mathematics. This activity will not only include mathematical university departments and
research institutes, but also partners from mathematical research laboratories in industry as
well as suppliers of mathematical information, in particular, scientific publishing houses, the
Technical Information Library (TIB) Hannover, university libraries and ~ last but not least -
the Fachinformationszentrum (FIZ) Karlsruhe with the Zentralblatt fiir Mathematik.

On the technical basis of the Internet and its worldwide information services (Gopher, WAIS,
World Wide Web, Hyper-G, ftp and e-mail), a distributed mathematical information system is
to be created, whose partners make their local resources available both to other partners and to
the worldwide Internet community. These aims can be achieved by means of the consequent use
of software that is structured according to the client-server model and distributed and accepted
within the Internet.
Providing the technical equipment, however, is by far not enough. Without the creation of a
personal, technical and organizational infrastructure, realization of such a project will not be
possible. For every partner the realization of the following measures is envisaged:

* Establishing an Information Coordinator at every participating institution

Creation of a Forum for Mathematical Information

Installation and maintenance of Mathematical Information Stations

Participation in national and international Standardization Activities

Regular workshops and tra,mmg courses, public relations

The following activities (carried out by all partners ot within pilot progects by special groups)

focusing on mathematical and mathematics-related information are planned:

* Set up of Electronic Information Systems by all partners

Distributed electronic offer of Preprints and scripts (full texts) by all partners
Distributed electronic offer of Software and Data’ Collections by all partners
Access to Global Information Systems in Mathematics
Organization of a Living Museum of Mathematics
Access to Electronic Library Catalogs, esp. to libraries of university departments
Electronic offer of Scanned Historical Books and Documents
Creation and management of Electronic Mathematical Journals
Creation of a framework for various kinds of Electronic Reviewing
Testing of new methods for Electronic Doc'ument Delivery
Electronic Project Organization
The project aims, at its beginning, at the creation of an information infrastructure for database
retrieval, e-mail, electronic conferencing and subject-specific information networks. Its focus is
on mathematics in Germany. The general scope, however, is broader. The project is open for
discussion, coordination, and cooperation with partners in other areas of science, industry or
in other countries. It is also hoped that this project may form an example along which other
models of electronic information and communication can be developed. Moreaver, the project
is also meant to enhance the offer from German mathematics to the worldwide "give and take”
within the Internet community.
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1. Introduction .

In 1992 the “Deutsche Mathematiker-Vereinigung” (DMV) together with the “Konrad-
Zuse-Zentrum fiir Informationstechnik Berlin” (ZIB) started a project supported by the
German Federal Minister for Research and Technology (BMFT) “Improving access to
subject-specific online databases'and CD-ROM for mathematical institutes in Germany”
(short: DMV Project “Specialized Information™).. The aim of this project is to supply
mathematicians, scientists and students at mathematical departments and research insti-
tutes with the possibility to search in the major mathematical databases, especially the
databases MATH, MATHDI, PHYS and CompuScience offered by the “Fachinformation-
szentrum Karlsruhe” (FIZ Karlsruhe) [Grotschel 93a). ,

In the course of this project, in which 51 mathematical departments and research in-
stitutes are participating, it has become clear to us that, today, specialized electronic
information must be seen in a much wider context than that of online search possibili-
ties in databases that mainly contain bibliographic information, abstracts and reviews on
scientific publications; see also [Grotschel 93b).

For mathematical research, for applications in mathematics, but also for teaching pur-
poses, electronic access to full texts, to mathematical software and data collections and
to other information systems is gaining more and more importance. In Germany, similar
to the United States, there is an increasing need for electronic access to local informa-
tion with an organizational character, such as contact addresses, institute and project
descriptions and information about scientific conferences.

Another, probably even more important perspective is the fact that questions arise that
are relevant not only for the sciences; but will be of great importance for German industrial
companies in the future. Electronic call for tenders and the free flow of information about
the support of research are but one example in this context.

We will mention some highlights of the technological change that originates from the
United States and has taken shape in the installation and dissemination of fast and
efficient networks. First of all, there is the Intérnet, the network of networks [Internet 94],
which today provides access to more than 35,000 networks and well over 3 million hosts
[Press 92], [Time 93]. Thousands of subject-specific information networks and electronic
conferences have become established in the Internet.  The Usenet News (a collection of
several thousand single conferences), which is the most important of these information
networks, has more than 6 million readers a day.

In the Internet, numerous (over 500) electronic journals can be found: three examples from
mathematics are the “Electronic Journal of Differential Equations”, which can be read
free of charge via the E-math server of the “American Mathematical Society” (AMS) from
any (Trternet) workstation [AMS], the “Electronic Transactions on Numerical Analysis”
of the University of Kent, which can also be read at no cost at least for a trial period of
three years [Kent 93] and the “Electronic Journal of Combinatorics” [EJC]. In the past
six months, six further electronic journals with similar characteristics have been founded
in the field of mathematics alone. Some of them have high-ranking editorial boards, their
contributions are peer-reviewed, they have an ISSN number and they are archived by the
Library of Congress.

The Springer-Verlag in Heidelberg, too, now has its own electronic server [Springer].
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Prepublications of books can also be found in the Internet. An example in the area
of computer science is the book “An Introduction to Tcl and Tk” by J. K. Ousterhout
[Ousterhout 93]. Addison-Wesley was obviously not afraid of sales losses from making
this book (which has meanwhile appeared in print) available in the Internet — on the
contrary. Publishing houses offer their own products on information servers working with
high-quality graphic environments [O’Reilly].

For quite some time now, the netlib, a very comprehensive collection of research software,
has been’ offered free of charge [AT&T] (organized by J. J. Dongarra of the Oak Ridge
National Laboratory and E. Grosse of AT&T Bell Laboratories). This software is classified
according to the GAMS Index, which is defined by the National Institute of Standards
and Technology (NIST) in the USA. The NIST has its own server [NIST] that allows a
problem-oriented retrieval in the netlib and other mathematical software libraries.

In addition, O’Reilly’s “Network Information Center” also offers a great number of links

‘to other important information servers and catalogues (also from libraries) [O’Reilly], for
instance, it provides access to the Library of Congress USA [LOC], which is presently con-
ducting an electronic exhibition of coloured (scanned) historical manuscripts, books and
maps of the Vatican Library in the Internet, which can be “visited” free of charge and from
which copies of the exhibits can be retrieved. In Germany, too, many libraries have their
on-line catalogues connected to the Internet [Braun 93]. Last but not least, an increasing
number of renowned research institutes, such as the Argonne National Laboratory, offer
their preprints and technical reports in the Internet [ANL].

Electronic mail (e-mail) plays an important role in this context. In the field of high
energy physics, e.g., today all publications are offered early on a preprint server in the
USA (that is mirrored in Italy) [LANL], [Taubes 93]. Electronic mail not only makes it
possible to transmit letters quickly and organize electronic conferences efficiently. In the
United States it has become a commonly-used tool, not only. in the field of science, but
also in industry: submissions of offers and order placements can often be settled within
one day, whereas the same process may well take weeks in- Germany (or in Europe). Even
the President of the United States today can be reached by e-mail. On the- aver&ge he
receives 1,000 to 6,000 electronic messages a day [Internet 93].

The main problem, however, is that these developments have not been sufficiently noticed
in Germany (nor in Europe) and that their importance has not been realized, which may
result in a real location disadvantage for the German (or European) economy. We will
mark this important topic with the key word

“Electronic Information and Communication”,

which is to be understood as the creation of an adequate infrastructure for scientific
institutes in the field of mathematics and their partners in industry and - of course -
the traditional suppliers of specialized information, i.e., publishing houses, libraries and
the Fachinformationszentrum Karlsruhe.! In concréte terms, our proposal is to create a
“Distributed Information System for Mathematics” in Germany.

Our aims are the following;:

* Enhancement of the traditionally central supply of information by a decentralized,
wide-spread and interactive information and communication system for science and
industry.
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Full accessibility of all forms. of specialized electronic information (full texts, soft-
ware, data collections, contact offers), partly by means of international cooperation.
Active participation of mathematicians from science and industry in the electronic
supply of specialized information.

Increased efficiency of current research by intensifying the electronic exchange of
information. : <

Improved studying conditions, increased transparency for students, reduced dura-
tion of university studies. ~

Speeding-up and cost reduction in the general supply of mformatmn

Testing of new models of electronic information distribution.

*

*

We consider this project, which is only a small step in this direction, as an examplary
contribution to overcome the current backwardness as well as the lack of acceptance to-
wards electronic tools, also'in industry. In additon, we consider it as an example for other
fields of science. Scientific societies, such as the

* “Deutsche Physikalische Gesellschaft” (DPG)

* “Gesellschaft fiir Informatik” (GI)
are also preparing similar [DPG 94] or even more comprehensive [GI 94] programs on the
subject “information and communication”. Although our project aims may be slightly
different from those of these two societies, we are in close >coopera,tion<with, DPG and GI.

2. Pilot Project: “Distributed Electromc Informatlon System for
Mathematics in Germany

We propose the creation of an orgamzatlonal and techmcal infrastructure for a distributed
information system. Besides extending the use of electronic specialized information at the
partner institutes (as a further development of the aims of the DMV Project “Special-
ized Information”), local, but also worldwide resources for subject-specific mathematical
information are to be opened up. The electronic specialized information available shall
be further established and, in addition, the methods and techniques for setting up one’s
own offer of subject-specific information shall become part of the scientist’s work.

In this context, central concepts for the supply of information shall be supplemented by

decentral ones. Partners in this process of distributing the supply of information could
be

Mathematical umvermty departments and research institutes
Mathematical laboratories in industry | :
Fachinformationszentrum Karlsruhe and Zenttalblatt fir Mathematik
TIB Hannover and scientific libraries

Museums with scientific-technical departments

Scientific publishing houses and possibly software companies.

* X X X ¥ *

The objective of this project is an i‘ritegrated and coordinated realization of the following
infrastructural measures at the partner institutions:

* Creation of the function of an Information Coordinator, who is in charge of all
responsibilities attributed to the “Specialized Information Coordinator” in the cur-
rent DMV Project “Specialized Information” plus the organization of the offer of
information in his/her institute.
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‘Creation of a Foruii for Mathematzcal Informatzon with representatives from all

partner institutes.

Initiation, approval and control of single activities and special projects — platform

for funding activities of the BMFT and other institutions. - ‘

* Implementation of Information Stations (setvers) and Clients with the aim of access
from all workstations at the partner mstltutlons (and worldwide) to information of-

fered by other partners. :

National and international cooperation in order to coordinate and standardize the

distributed offer of information. :

* Joint and local workshops and special training courses. =

The project will be realized under the auspices of the Deutsche Ma.ther‘ﬂlatlker-Verelmgung
The Konra,d-Zuse-Zentrum fiir Informatlonstechmk is willing to partlapate in the “Fo-
rum” with a scientific-technical working group.

3. Distributed Offer of Information

In the following we will give a short illustration of the term “distributed information
system”, which has different connotations indifferent fields of computer seience.

We do not see this term with the eyes of a database specialist, who might have in mind
a distributed database offered centrally. We do not take up the role of & conimunication
specialist either, who might think of a “dlstnbuted service” (or a “communication proto-
col”). A computer scientist will possibly take it as the development of 5, new .information
system integrating several workstations with a common windows envitonment. A librar-
ian will probably understand it as the access to several catalogues in his/her library with
a central lending system. Each of these perspectives has its own legltn‘nﬁcy, however none
of them reﬂects our aam properly '

3.1 Distributed Information System
As a matter of fact, mathematicians want to use the latest commumca,tion tools without
having to develop them. Our special purpose 15 'to create a platform in the Forum for
Mathematical Information where the latest tools available at no ¢oet' and distributed in
‘the Internet and in the open domain can be used as components fot the distributed in-
formation system. By using servers and clients that are widely accepted in the Internet
(presently Gopher, WAIS, WWW, Hyper-G and Mosaic [Krol 92], [Berners 92], [Kappe
93], [Andreessen 94]), an opening of the distributed information system and, as a conse-
quence, worldwide, easy and mutual access to locally available snbject-speaﬁc information
is aimed at. Today, the use of local information servers makes it possible, for instance, to
make full texts available in a suitable and inexpensive form. -
We see a distributed information system from the perspective of the scientific field math-
ematics. Relevant information that is locally available shall be opened up for the com-
munity of mathematncmns,

* Preprints, also prepublications of books (full texts, IATEX, postscript)

* Lecture notes and other teaching materials (IATEX postscript,),

* Mathematical software and documentation (ASCII, online manuals)

* Data collections, e. g. concrete data of important application cases (ASCII)
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* Connections ' (Electronic’ Links) to othei mformatmn systems (Gopher, WALIS,
WWW, Hyper-G). :

In addition, subject-specific information with organizational contents shall also be made
available:

* Contact addresses (WhitePages, whois, find) with fields of interest

* Latest project news and new project tenders (conferencing, mailing hsts)

* Information on research funding (national & international).
In this context, a model for an organizational framework for the offer and distribution of
electronic journals is to be deVeloped which''is suitable for the electronic pubhshmg of

mathematical contents. This “tool”, however, shall also be used for general messa,ges in
the “Forum”.

The partners of the project and, possibly, the special interest groups of the DMV offer their
local resources of information via their own mathematical information stations (servers)
in the Internet. They make use of the resources made available by other partners with
corresponding clients, which, in principle, can be installed at any of their workstations
(not only at their actual information servers). The utilization offer can be made in the
Internet — worldwide ~ as it is made up according to the client-server model and, for the
time being, only Gopher WAIS and WWW and Hyper-G server and clients will be used.
As a universal browser that integrates the services of several clients at present Mosaic is
to be considered.

Technically speaking, one of the main tasks will be the coordination of data exchange for-
mats and, in this context the part:cnpatlon in natlonal and international standardlzatlon
committees.

3.2 Advantages of a Distributed Information System; Example: Preprints

A research result has a long way to go from being written down by the author, accepted,
e.g., by a university department, submitted to the editor of a journal to publication by a
publishing house in a journal and, finally, entry and review in a database. First, the author
compiles the results in the form of a preprint of his/her university department or institute.
The preprint is then submitted to a publishing. house for publication. The publishmg
house, i.e., the editor of the journal, carries out. a complex refereeing procedure before
the artlcle is printed in order to guarantee high-level quality standards. The reviewing
publication can only prepare a review when the article has been published in a professional
journal. Normally, 1 to 3 years pass between preparation and publication of an article,
and another 6 to 12 months until entry in a database. '

In research, preprints have, to a large extent, taken the role of pubhcatlons in journals, in
particular due to the above mentioned delays.in the publishing process. From the author’s
point of view, preprints secure the right of discovery. From the reader’s point of view,
preprints are avmlable much earlier than the final publications.
If an author makes his/her preprint available on the information server of his/her 1nst1~
tute, “readers” with a workstation will not only have access to

* the full text of.a preprint, but also

* immediate access
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provided they are informed of the availability. Indeed, all partners. in,the.preject can
be informed of each new preprint via e-mail. A central information seryi¢e,ysugh:as the
(Internet) Archie service or @ WAIS server could also inform external, pa;;tnpy,s o:f new
offers. N

Within a few days, the Fachinformationszentrum Karlsruhe and the Zentma,lb]mt;gan now
integrate either the abstract of the mathematle@l preprint that is available on:line; (with
reference to the local server) or a related review that ‘could also be obtained electxgoelcally
from the reviewer.

Thus, searchers in the MATH data,base, whlch is the onhne version  of the “Zentralblatt”
not only find references to an article or a review within very short time, but also ha,ve
immediate access to the full text.

3.3 The Importance of a Distributed Informatlon System for Research,
Teaching and Application

The distributed information system can become a new ' and powerful tool for mathemati-
cians. The retrieval of information is extremely oomplex today. Mathematicians have
to use a broad repertoire of sources for this purpose: publications and reviews, personal
messages, preprints, conferences etc. In this context, the distributed information system
can extend and improve the electromc offer of mforma.tlon With a distributed informa-
tion system mathematicians can make their own contribution to an efficient supply of
information to their colleagues.

As results of the project we expect

* access to mathematical information that has usua,lly been of limited availability

* relocation of information to electronic media at the expense of print media

* synergy effects due to immediate access
* a simple and intelligent user environment.

The distributed information system will not only provide mathematicians with more in-
formation, but also with new means to extract those bnts of: 1nf0rrnat10n that are relevant
for them. o f

While the significance of such a system for research work'is evident, we would like to add
a word on its significance for teaching and application. In teaching, for instance, the offer
of electronic lecture notes is an interesting supplement and alterhative to the usual offer of
lectures. In particular students may obtain additional information about special branches
and centers of their discipline etc. If several departments offer lecture notes on the same
topic, they are in competition with each other. Thus, students not only have a wider
choice (transparency of offer), but we also-expect the better lecture notes to become more
generally accepted. Information on job advertisements spread nationwide can increase
motivation to reduce the duration of studies.

The distributed information system is a quallta,tlvely new kind of link between mathemati-
cians at universities on the one hand and in industry on the other hand. The information
servers make it possible to obtain straightforward information on every institution and
its profile. In this way, fears of contact are mitigated and contacts between partners
intensified.




4. The Information Station

The partner institutes shall realize both access to the other partners’ offer of electronic
information and implementation of their own offer of information. In this context, the
partners will create the technical and organizational preconditions by carrying out the
following measures: '

* Provision for an information server plus suitable responder software for the Internet
ftp and telnet services as well as the installation of suitable server software for the
Internet Gopher, WAIS, WWW or Hyper-G.

* Connection of the server to the Internet to make access of external partners possible.

* Implementation of information clients on all workstations of the local net with suit-
able access to the Internet services ftp, telnet and e-mail as well as installation of
suitable client software for Gopher, WAIS, WWW or Hyper-G and the use of the
integrated browser Mosaic.

* Furnishing of all workstations for access to servers of external partners in the Inter-
net.

Due to the different conditions at the partner institutions, the decision on technical equip-
ment will be left to themselves. The use of Unix is not a necessary precondition. Today,
the relevant Internet server and client software are available for all major machine plat-
forms: PC, Mac, and, of course, Unix-based machines.

We are proceeding on the assumption that access to the host of the Fachinformationszen-
trum Karlsruhe (FIZ) via telnet will soon be possible. The FIZ is presently wbrking on
the realization of a connection to the Internet. The required access coordination (pass-
word spl;ttmg etc.) can be carried out analogously to the DMV Project “Specialized
Informatlon

5. Ibe Infprmation Coordinator .

Making suitahle techniques and tools available for the retrieval and offer of electronic
mforp}@;;}m;, hewever, is not enough. Experiences made in the course of the DMV Project
“Specialized I;}formatlon have shown that imparting knowledge about how to use the
new facilities to other colleagues seems to be even more important. This role shall be taken
up by the “Information Coordinator”, who will be appointed by every partner and who
will pass on his/her technical know-how to his/her institute, possibly with the inclusion
of further colleagues (“multipliers”).

The central task of the information coordinator is - in addition to the asks of the Special-
ized Information Coordinator in the DMV Project.— to structure the offer of information
and to participate in the Forum for Mathematical Informatmn He/she is the internal
and external — contact person and creates, coordinates and accompanies the realization
of all measures carried out at his/her institute. In detail, these tasks include:

* Organization of the supply of information in his/her institute (retrieval and offer)

* Installation and update of the technical and orgamzahonal infrastructure for
searches and on-line retrieval of information

* Technical accessibility of the offer of 1nformathn (via Gopher, WAIS WWW,
Hyper-G, ...)
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* Participation in the coordination of standards for the exchange of inforiiahion’ "~

* Cooperation with the central project managernent. ' SR
This continuation of the function of the Specialized Information Coordinator will’etdtiré"
the continuity of electronic specialized information in the field of mathematits, Raeh™
partner, i.e., the Fachinformationszentrum Karlsruhe as well as libraries, musetind afid'
publishing houses, too, will appoint a scientist for an adequate proportion of his working
hours. i

6. The Forum for Mathematical Information L

Under the auspices of the DMV a Forum for Mathematical Information will be created
consisting of the Assembly of Information Coordinators of all partners. The partners will
pursue their common aims in'the Forum on the basis of written cooperation agreements.

Scientific societies, organizations and institutions working in the field of research funding
may participate in the Forum as associated members.

The Information Coordinators will meet at regular intervals (twice a year) to carry out
joint workshops and will constitute working groups for special tasks. To this aim, coop-
eration will also take place electronically (installation of special mailing lists or electronic
conferencing systems).

The Forum is the platform for the realization of the-partners’ activities (special tasks)
and major special projects with a pilot character, which may be carried out by a group
of partners. In particular, the Forum is the appropriate body to realize related BMFT
support activities. - .

For the evaluation of new special tasks and pilot projects a Scientific Technical Committee
will be created within the Forum, which will also analyse project results. To support
the Scientific Technical Committee in fulfilling its tasks, the partners may also delegate
specialists that do not belong to the group of information coordinators.

In order to fulfill the administrative tasks a Central Project: Management will be set up
within the Forum, which will also be responsible for the:vontrol of special tasks and pilot
projects. The Central Project Management organizes joint workshops and is responsible
for cooperation on national (DMV, DPG, GAMM, GI,.:KMathF; DFG, BMFT, .. .) and
international (Euromath, Internet Committees, standardization committees, ...) level.
Its tasks will include central project reporting and public relations. ‘

The Konrad-Zuse-Zentrum is willing to provide a scientific-technical working group to
support the Forum in its technical responsibilities. This group’s tasks will include the
installation and testing of reference sérvers, the use of central mailing lists and a central
information server as well as:the organization and realization of corresponding training
courses. o :

End of Part [

Part II of this article will be published in the next EMS Newsletter, containing
Chapter 7: Special Tasks an Pilot Projects

Chapter 8: Special Tasks an Pilot Projects (regarding CD-ROM)

Chapter 9: The Environment and the Chances |

Chapter 10: A Vision of ”Electronic Prepublishing”
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