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Abstract

The scientific community, especially the more
computer related fields of science like computer
science and mathematics, have not only been do-
ing research in information technology, they have
simultaneously begun to exploit its advantages for
their own purposes. However, scientific publish-
ing is different from other areas where informa-
tion technology has been applied in that it re-
quires publications to be not only fast, but also
comparable to traditional media in terms of qual-
ity control and long-term availability. Peer review-
ing and paper-based publishing are still the meth-
ods of choice to achieve the latter goals, restricting
electronic means to more or less “inofficial” com-
munications.

Within the field of scientific communication, we
find a number of types of communication with
slightly different goal and character: From sci-
entific journals with their extensive and, conse-
quently, slow reviewing mechanisms over confer-
ence papers to — nowadays usually electronic —
forms of publication by the author. On the other
hand, and in spite of the delay incurred, peer re-
view is advantageous: The remaining publications
are reasonably filtered for quality, making the se-
ries, resp. conference proceedings, worthwhile to
read.

The department for computer science at the
University of Trier (Treves), Germany, is research-
ing and implementing solutions in the area of
information technology. In this paper, we will
present two of our three main projects.

Meanwhile, our university has created the Cen-
ter for Scientific Electronic Publishing (WEP) [6],
which promotes the exchange of ideas on informa-
tion technology and its applications between de-
partments within the university.

The projects presented in this paper are the
Electronic Colloquium on Computational Com-
plezity (ECCC) [7] and the STACS Electronic
Submission Service [15]. For both, we will intro-
duce the specific situations they were developed
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for (Sections 2.1 and 3.1), present the specific
problems of interest and the chosen solutions (Sec-
tions 2.3 and 3.2), and conclude with a report of
current status and use (Sections 2.4 and 3.3). Fi-
nally, we will outline our view of the future both
for the field as a whole and for the specific projects
(Section 4).
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1 Introduction

Scientific publishing has special requirements that
have influenced the choice of media and somewhat
hindered exploitation of information technology so
far. The most important ones are:

e Research results are being achieved, and
hence need to be published, at an ever-
increasing rate. While one would expect this
to be a strong promoting factor for the use of
information technology, it actually resulted
in a a special form of publication, usually la-
belled “personal communications”. This type
of publication has promoted the idea that
fast means of communication necessarily en-
tail low quality and quotability of the respec-
tive material.

e With the increasing amount of publications
to evaluate, the readers become more and
more dependent on publications with restric-
tive filtering based on quality and topic. How-
ever, this puts the growing burden onto the
reviewers and entails increasing delays for
these publications.

e The most persuasive reason for paper-based
publishing, however, is that researchers need
to be able to cite other publications in an
unambiguous and lasting way, which is not
necessarily guaranteed in the case of a cen-
tral data repository run by a single person or
organization.



On the other hand, there is a substantial need
for the use of information technology, at least be-
tween publisher and reader, because publications
are facing a decreasing number of readers. With
the growing cost of the filtering process, paper-
based publications are currently on the verge of
becoming prohibitively expensive unless cheaper
and more focused means of delivery become avail-
able.

1.1 Scientific Journals

The prototypical media for the abovementioned
filtering processes are journals. In computer sci-
ence, the delay between submission and publica-
tion in a high-ranked journal may well exceed a
year. “High-ranked”, on the other hand, extends
to all means of publications available; publication
in a respected journal is often considered the ulti-
mate form of approval in the respective scientific
community.

In the recent years, there have been a number of
electronic journals appearing on the WWW. How-
ever, upon closer inspection, most of them turn out
not to have changed the filtering process in a sig-
nificant way, but only the “reader interface”, so to
speak. The shortcoming of long publication delays
hence persists in these.

1.2 Preprints and Preprint Servers

At the other end of the spectrum, (paper-based)
preprints are an established means of circulat-
ing results in a timely fashion. Quotability is en-
sured by certain properties of paper-based media,
namely the fact that copies are circulated to inter-
ested parties. These copies prevent later changes of
the publication unless the new version gets prop-
erly labeled as such, usually by means of preprint
numbers.

Consequently, the direct electronic counterpart
of paper-based preprints — usually condensed into
preprint servers maintained on a departmental, or-
ganizational, or even larger basis — is often re-
garded as an interesting source of information, but
lacking in terms of reliability and usability for ci-
tations in own publications.

1.3 Conferences

As a compromise between these two extremes, con-
ferences have become more and more important
for researchers to stay in touch with the develop-
ment in their field. While conference papers, which
will later be published in the conference proceed-
ings, are subject to a refereeing process, meeting
colleagues in person allows researchers to exchange
ideas in an informal way. However, refereeing for
conferences is subject to tighter time restrictions
and does not achieve the same level of quality con-
trol as journals.

As a consequence of the timing restrictions, the
question whether submissions should be accepted
on paper or electronically is not entirely up to the
organizer’s preferences in the case of conferences.

Electronic submission to conferences has become
the state-of-the-art method in spite of the existing
compatibility problems because of its speed.

Electronic submission services need to fulfill
increased security requirements because a distur-
bance of the service near the deadline can invali-
date individual papers: With deadlines for a series
of conferences being usually a year apart, resub-
mitting a paper for next year’s conference is prob-
lematic at best, and useless at worst.

Another issue of special importance in con-
ference submissions because of timing constraints
is proper choice of allowed file formats. Cur-
rently, electronic submission most often requests
PostScript files to be sent; however, PostScript is
not fully portable (to the point of making it un-
readable) and does not support postprocessing of
the submissions (e.g., to add “watermarks” like
copyright notes, or to collect submissions into a
single conference proceedings document).

2 The Electronic Colloquium on
Computational Complexity (ECCC)

2.1 Environment

The ECCC [7, 3, 4] is mainly intended for use
by scientists in the field of Computational Com-
plexity. This field is part of theoretical computer
sciences, yet, the strong mathematical orientation
causes the community to be composed of computer
scientists and mathematicians alike. The number
of researchers active in Computational Complex-
ity that have registered at ECCC is about 100; for
comparison, the number of theoretical computer
scientists registered at the Virtual TCS Rolodex
[1] is about 1,000. The ECCC newsletter is sent
to about 300 subscribers, including several local
exploders.

In 1994, a group of top researchers in the field
of Computational Complexity discussed the possi-
bility of creating an “online meetingplace” to ex-
change recent results in a timely, yet still some-
what filtered, manner, and to maintain public on-
line discussions. Supporters of this idea (which
later formed the scientific board) agreed upon the
desired mechanisms, and ECCC was founded at
the University of Trier in late 1994.

2.2 General Design
2.2.1 Conceptual Idea

In terms of organization, there are three main
groups of participants to the whole system: the sci-
entific board, a group of currently 38 researchers in
computational complexity from all over the world;
the local office, a group of persons at the Uni-
versity of Trier (actually the authors of this pa-
per) administering the physical system; and the
users, which potentially includes the whole inter-
net. More or less as a snapshot of the current user
base, there is a mailinglist to which regular an-
nouncements of newly published material will be



sent. However due to mail exploders this list may
not reflect the real situation.

The basic types of publication units in ECCC
are ECCC Reports, Comments, and Revisions. Be-
sides of these, there are “ECCC Books” — other
material published at ECCC that (due to its in-
tended aim, audience, or size) does not quite fit
into the concept of a scientific report describing
ongoing research. To mention: PhD theses, lec-
ture notes, survey papers, and monographs — the
latter is the ECCC internal synonym for mostly
voluminous works (e.g., book projects) that de-
scribe a certain branch of research to a large ex-
tent in greater detail. However, ECCC books do
not follow a standardized submission and publica-
tion process and therefor we do not further men-
tion this type of publication at ECCC.

ECCC Reports and Comments, between time
of submission and time of publication, exist in
a Submission State so that they are visible only
to the group supposed to screen them (which is
the term we chose to avoid already used terms
like “referee”). Report Submissions and ECCC Re-
ports receive unique serial numbers, while Com-
ment Submissions, Comments, and Revisions are
numbered with respect to the number of the
ECCC Report they are referring to.

2.2.2 Document Submission

The mechanism that allows submission and
screening of an ECCC Report is actually the
most complex. First, one of the authors has to
produce a PostScript (tm) file with the report
to submit and email it — along with certain
metadata in a specific format — to the address
eccc-submission@eccc.uni-trier.de. For a de-
tailed description of the required format, see
the URL http://www.eccc.uni-trier.de/eccc
/info/how-to-submit.html.

The ECCC server will receive the submission,
analyze and process it, and finally enter it into the
list of current Report Submissions as well as email-
ing a result notice to the given email address. Dur-
ing the processing, the server splits the submission
back into its components (email headers for fu-
ture reference, “description” with the metadata,
and the PostScript file), performs sanity checks
on the metadata, and attempts to add a title page
header to the PostScript so that printouts will un-
mistakably state status and number of the Report
Submission.

The members of the scientific board will, again
by email, request the current list of Report Sub-
missions whenever their time permits. Upon find-
ing a submission they’re interested in, another
emailed command will lock the submission for
them so that no other board member will be
able to screen it, and optionally mail them the
PostScript file. Finally, a third emailed command
will accept, reject, or simply unlock the Report
Submission. All board-only commands will not be
accepted unless proper proof of identity of the
sending board member is presented; in addition,
every single command is acknowledged via email

to a known good address of the board member in
question.

As soon as a decision is made, another email
notification is sent to the submitter detailing the
ECCC Report number alotted to the paper and
the revision submission mechanism (if accepted) or
an optional remark to the author from the board
member (if rejected). If the submission has been
rejected, it is removed from the current submis-
sions directory; if it has been accepted, an ECCC
Report number is alotted, the respective public di-
rectory, an overview HTML page, and a PostScript
file with the Report Submission header replaced by
the proper ECCC Report header will be created,
and the remaining data is moved to a nonpublic
directory for future reference. The lists of ECCC
Reports are created anew in regular intervals, for
reasons described below, so there is no need to
change them in the process as well.

Finally, the server will regularly recreate the
list of current submissions, the per-year lists of re-
ports, the metadata for the bibliographic servers
as detailed below, the databases for the search
mechanisms, and the ls-lagR files in the FTP
area (all of this several times per day); create
a template for the newsletter to the mailinglist
from the metadata of new ECCC Reports (once
per month); and check for both submissions and
Screening Locks that approach or exceed their re-
spective inactivity timeouts.

2.2.3 Copyright Considerations

One major potential problem for the acceptance
of ECCC was that publication of papers in a jour-
nal or conference usually requires that it does not
get “published” elsewhere. While preprints and
preprint servers are usually not considered “publi-
cation” in this context, ECCC might well be con-
sidered as such, which made users reluctant to ac-
tually submit papers to ECCC.

In discussions both with users and publisher
companies, ECCC decided not to claim copyrights
of any work (so that the authors may later transfer
the complete copyright to a publisher) and, conse-
quently, allow ECCC Reports to be removed upon
author request if necessary. The numbers assigned
to the removed papers will not be reused so as
to ensure proper citability; removed papers will
be replaced by a notice that the paper has been
removed and, reference to the published version.
Copyright issues are the only accepted reason for
withdrawal of material published at ECCC.

2.3 Improvements over Previous Models
2.3.1 Filtering Process

The noticeable turnaround time of journals was
avoided by using a stripped-down filtering pro-
cess, tentatively called screening. Submissions to
ECCC are brought to the attention of all mem-
bers of the scientific board. After selecting a sub-
mission (which is done according to personal pref-
erences and on a voluntary basis), one single board



member performs the whole screening. Namely, he
acquires an exclusive lock on the submission, de-
cides over acceptance or rejection, and sends his
decision, which will be effective immediately, via
email to the local office.

The server will send appropriate notifications
if submissions stay locked by a single board mem-
ber, or unrequested, for a long time. In particular,
there is an enforced timeout to the screening pro-
cess for the case that no member of the scientific
board is interested in judging the paper, so that
the decision for a submission will be taken two
months after submission at the latest.

Because of the fact that the scientific board in-
cludes a large part of the top researchers in Com-
putational Complexity, and comprises the mem-
bers of most editorial boards of journals in the
field, the quality of the screening is not much in-
ferior to a respected journal’s refereeing.

2.3.2 Ongoing Discussions

Apart from such submissions, which become
ECCC Reports when accepted, ECCC supports
Comments on and Revisions of existing ECCC re-
ports. Comments may be submitted by everyone,
but will be screened; revisions, on the other hand,
can only be submitted by the original author, but
are not subject to screening.

For every ECCC report, an overview page —
meant to be the “official entry point” of the re-
port — gives the basic information about the re-
port. It then proceeds to list the comments and
submissions received for the report. The intent is
to list not only the report, but also the ensuing
discussion of the report and corrected or updated
results from the authors at a central point. Unlike
paper-based publications, where special publica-
tions (citation databases) are required to comple-
ment the backward references in the publications
themselves with forward references to later con-
tributions, this mechanism will display the whole
discussion no matter which document the reader
got referred to.

2.3.3 Quotability

ECCC guarantees quotability by restricting the
possibility of having material removed from the
server to one single case — when papers included
in ECCC have been published elsewhere in a
quotable fashion and the publisher’s copyright reg-
ulations mandate that said paper may not be pub-
lished elsewhere. In that case, ECCC would still
list the report but refer readers to the new source.
Other than that, all ECCC reports, including all
their revisions, and their respective comments will
stay on the server and can be freely retrieved. In-
cluding references to the ECCC has become quite
usual in other publications in the field of Compu-
tational Complexity.

2.4 Implementation and Statistics
2.4.1 Reader Interface

Most readers will access the ECCC content with a
web browser, using the HT'TP [7] and FTP servers
set up for ECCC. However, as a consequence from
being set up in a time when a considerable part
of the scientific board did not have reliable access
to the Internet, the information is available purely
via FTP and even from a dedicated FTPmailer as
well. (Likewise, the ecce/ part of the URL is a
relic from the days when HTTP servers did not
support virtual hosts.)

In addition to the static content, search mecha-
nisms have been implemented for the HTTP inter-
face which allow to search for keywords in author
names, titles, and abstracts.

2.4.2 Submitter and Board Interface

Submissions and commands from the scientific
board are received via email only, as we use (in
the case of the board, registered) email addresses
as our primary means of identification. Submitters
are required to compose their submission email ac-
cording to a template, which includes several lines
of singled-out metadata and a PostScript file rep-
resenting the paper (resp. comment) itself. Board
members will use predefined email subjects for
commands, and receive PostScript submissions for
screening by email.

2.4.3 Specific PostScript Issues

An ubiquitous task in handling submitted papers
that are stepped through several states by several
people in remote collaboration is to keep track of
the current state and proper identification of the
papers. For example, submissions to the ECCC
receive submission numbers according to the date
and time of their arrival at ECCC. These are re-
placed by a report number reflecting date and time
of their acceptance in later stages. However, it is
highly desirable to have the paper, resp. any print-
outs, show the submission number to the screening
board member, as he needs the number to submit
his decision.

While PostScript is not modifiable in the gen-
eral case, we were able to develop tools that will
add small parts of text or graphics to PostScript
files as long as they have been created by BTEX [8],
more precisely, dvips. We use these tools to “wa-
termark” ECCC documents with additional infor-
mation, especially their identification numbers.

2.4.4 Manually Edited Contents

Besides the contents that are administered in the
automated way described above, the WWW server
of ECCC contains a large amount of material of
interest to the community collected by the local
office. Since all members of the local office have
accounts on the machines running ECCC, there
is no need to implement mechanisms for remote



control in this area; in other words, the respective
web pages are maintained manually.

Such pages, to name only the most popular
ones, contain links to homepages of fellow re-
searchers and their departments, lists of upcom-
ing events (ECCC calendar), links to other ma-
terial related to Computational Complexity, and
advance versions of book manuscripts made avail-
able to ECCC by the authors.

2.4.5 Statistics

As of the time of this writing, ECCC contains 256
reports and their respective discussions, represent-
ing a little more than three and a half year of activ-
ity. The scientific board has 38 members. Readers
of ECCC are located in the USA (15+%), Ger-
many (10+%) and about 75 other nations.

The number of report downloads from ECCC
(i.e., counting only downloads of PostScript files)
has risen from 3,734 (1995) over 4,938 (1996) and
11,289 (1997) to 5,261 (first half of 1998), while the
total number of WWW hits amounted to 53,771,
47,902, 53,256, and 38,219, respectively.

2.4.6 Relation to Paper-Based Publications

The local office of the ECCC is producing printed
copies of ECCC material both for its personal use
and for archiving in the library of the University
of Trier. In addition, ECCC has been assigned the
ISSN 1433-8092.

However, ECCC will likely not be widely pub-
lished by other means than its centralized servers
because of the conflict with the possible removal
of reports after their publication elsewhere.

3 Spin-Off: The STACS Submission Service
3.1 History

The Symposium on Theoretical Aspects in Com-
puter Science (STACS) [15, 5] is an interna-
tional conference covering all aspects of Theoreti-
cal Computer Science that german and french sites
take turns hosting. It has proven to be — together
with the ICALP conference — the main European
conference for exchanging ideas in this area. The
committee members are internationally respected,
the number of submissions is high (typically in the
range of 100 to 140 papers), and the acceptance
rate is low (about 40 papers). Researchers come
from all over the globe to attend the conference.
STACS ’97 took place at the Medizinische Uni-
versitat Libeck, Germany, which at that time had
a rather unstable Internet connection. Having ac-
quired experience with submission mechanisms for
PostScript papers with ECCC, we volunteered to
handle electronic submission for them. Since the
electronic submission software provided by ACM’s
SIGACT [14] featured some properties that we
deemed both undesirable and easy to remedy, we
started porting and rewriting ECCC software into

another electronic submission suite oriented to-
wards the specific problems of conference submis-
sions.

3.2 Specific Issues in Conference
Submission Services

The main problem in handling conference submis-
sions is timeliness of the process. Unlike preprint
servers and electronic colloquia like ECCC, which
accept submissions basically at any time, and jour-
nals, which will repeat submission deadlines for
single issues in rather rapid succession, success or
failure in complying with the given deadline of a
conference is very important for submitters. This
results in a series of prerequisites that a conference
submission service must fulfill:

e In order to automate (and, hence, speed up)
the process as much as possible, if the sub-
mission format allows for portability prob-
lems at all (PostScript does), the submission
service should avoid possibilities for corrup-
tion in the transfer of data and provide repro-
ducable and understandable error messages if
errors occur.

e In order to avoid confusion, the process of
electronic submission should be not only sim-
ple, but also resemble the usual workflow for
paper submissions where possible. For ex-
ample, it is not intuitive that a PostScript
file needs to be transmitted twice to be first
checked out and then submitted, as is the
case with the SIGACT software.

e Besides of ensuring a level of privacy that
measures up to the privacy of surface mail,
the security measures taken must prevent at-
tackers from blocking the server (denial of
service attacks) as far as can be achieved
with reasonable overhead. This is especially
true considering that conferences and their
submission mechanisms nowadays get an-
nounced via WWW pages, which, in turn, get
indexed by the common web search engines.
SIGACT’s basic assumption that only the re-
spective scientific community will access the
service, hence the service is not at danger be-
cause “the community is honorable”, doesn’t
hold anymore.

e Since the submission service will not usually
reside at the conference organizer’s site, extra
provisions have to be made to ensure timely,
unaltered, and confidential delivery of sub-
missions to the organizers, resp. the referees.
As a side issue, any specific requirements that
the organizers and referees may have on ac-
companying metadata need to be communi-
cated to the submission service administra-
tors in time because they don’t use the data
themselves, and won’t realize such needs on
their own.



3.3 Implementation and Use

As in the case of ECCC, we based the user in-
terface of the STACS submission service on email
with included PostScript files. Since the most pop-
ular and stable PostScript interpreter available is
ghostscript [2], we chose to have incoming sub-
missions processed automatically as follows:

e The PostScript file is processed by ghost-
script such that it produces a single image
file (currently GIFs) per (successfully inter-
preted) page of the paper.

e The submitter receives a basic analysis in re-
ply, including the results of some simple in-
tegrity checks (checksums, size, first and last
lines of the PostScript file extracted) and the
number of pages produced by ghostscript.

e If desired (and unless prevented by specific
security control commands issued by the sub-
mitter), the submitter can retrieve the out-
put log of ghostscript and the images of
single pages to further verify the portability
of his PostScript.

e After verifying the results to his satisfaction,
he may send a SUBMIT or DELETE command
without retransmitting the paper.

e Every such PostScript file transmitted is
identified by a “ticket”, a string with a large
random portion that prevents abusers from
guessing other submitter’s tickets.

e In order to avoid the possibility of tickets be-
ing snooped from email in transit, we option-
ally offer PGP [13] encryption in both direc-
tions. (Please note that with the current leg-
islation in France [11], people there may not
use encryption without a special permit from
the préfecture du département.)

e In order to reduce the risk of service denial
attacks, submitters need to successfully re-
trieve a ticket (thus proving that the email
address the ticket is sent to is “live” and
email to it is read by them) before submitting
the paper (i.e., claiming a substantial amount
of disk space on the server).

The resulting service has been used with out-
standing success to handle electronic submissions
to the STACS ’97 (Liibeck, Germany) and STACS
'98 (Paris, France) conferences, and will be up-
dated and reused for STACS 99 (Trier (Treves),
Germany) and all following STACS conferences.

4 Future Developments

The most central point in future development of
scientific electronic documents in general, as well
as of ECCC and the STACS submission service in
particular, is proper handling of metadata. This
requires that more metadata will be collected from

authors, and in more versatile formats than cur-
rently used. This data then needs to be converted
into the desired target formats, most notably the
input formats of bibliography databases like DBLP
[9, 10] in the case of ECCC.

Other development work currently underway
for ECCC is implementing automated means to
update the calendar offered on the ECCC site.
The goal is to free the maintainers from tasks of
format conversion and creation of overview lists
when they add calls for papers and other material
received from sources like mailinglists.

Finally, we would like to improve the issue
of portable and reusable file formats. With the
spread of other authoring systems than BWTEX [8]
in the mathematics and computer science com-
munities, portability of submitted PostScript files
gets worse and worse. We will evaluate the use of
PDF instead of PostScript. We expect it to be su-
perior both in terms of portability and reusability,
at least for the current versions of the respective
standards.
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