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Symbolic Computation and the JSC

Manuel Kauers and Laura Kovacs

The Scientific Landscape

We do not have any drastic ideas for changing the scientific landscape of symbolic computation.
Our vision and mission statement aligns exactly with the JSC founding words of Bruno Buch-
berger back in 1985: maintaining the JSC as the flagship publication venue of “mathematicians
and computer scientists who have a particular interest in symbolic computation”. What Buch-
berger wrote about the field of symbolic computation in the first issue of JSC has often been
cited as a suitable definition for the area, and it is remarkable enough that even today, 35 years
later, his text still looks fresh and appropriate. With symbolic computation being an established
and recognized area of mathematics and computer science, we are convinced that the general
description of the area will also remain valid for the next 35 years. Of course, this does not mean
that the area is petrified. It certainly is not. New subareas have been emerging, others have lost
relevance, and relations among subareas keep changing. This shows that symbolic computation
is very alive, but in our view, it does not imply that the general definition of what symbolic
computation is needs to be updated.

According to Buchberger’s statement from 1985, symbolic computation in a broad sense
concerns “the algorithmic solution of problems dealing with symbolic objects,” and it it consists
of “computational algebra and computational logic” in a more narrow sense. He continues to
add that computational algebra (nowadays more commonly called computer algebra) shall be
interpreted widely enough to include for example also (parts of) computational geometry, and
that computational logic shall be interpreted widely enough to include for example also auto-
mated program verification. The dimension of subject matters is supplemented by a dimension
of aspects. Aspects relevant to symbolic computation include the full spectrum of fundamental
theory development, design and analysis of algorithms, implementation and benchmarking of
software systems, and their application to problems arising in other areas.

Quite a large number of subareas of symbolic computation can be identified. Buchberger’s
editorial contains a list of such subareas. Not all of them have passed the test of time. We have
made an attempt to summarize the current state of affairs by arranging the most important
subareas of computer algebra and computational logic in a graphical way. The result is shown
on the next page. Of course, such pictures could be drawn in many different ways. Nevertheless,
we believe that the sketches do give some orientation over the state of the art. In addition to the
technical subareas of computer algebra and computational logic as shown in the pictures, the area
of symbolic computation also covers software aspects, such as the design and implementation
of computer algebra systems or automated theory provers as well as mathematical interface or
programming languages.

Zooming out to the next higher level, we see symbolic computation as a whole embedded
into a cluster of related scientific areas. Neighboring areas include for example algebra and
number theory, cryptography and security, numerics and optimization, discrete and experimental
mathematics, or complexity and computability theory. While the transitions to these areas
are getting more and more smooth, it is clear that these areas stand on their own and are
not contained in (and do not contain) the area of symbolic computation. The overlap with
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neighboring areas translates into an overlap with the scope of other journals. Journals such
as AMS Mathematics of Computation, STAM Journal on Computing, the new SIAM Journal
on Applied Algebra and Geometry, ACM Transactions on Mathemtical Software, Journal of
Automated Reasoning (Springer), or Theoretical Computer Science (Elsevier) regularly publish
articles that clearly belong to the area of symbolic computation, even if symbolic computation
is not in the center of their scope.

There are also some journals, like Mathematics in Computer Science or AAECC, whose
scope is strongly related to symbolic computation. There are of course many conferences as
well, such as ISSAC, MEGA, ACA, ANT, SNC, CASC, SODA, FOCS, SCSS, CADE/IJCAR,
LPAR, LICS, CAV, POPL, just to mention the most prominent ones, whose call for papers seeks
contributions in symbolic computation and closely related areas.

Scope and Standards of JSC

In our opinion, the scope of JSC should cover all subjects and aspects of the area of symbolic
computation, as specified by Buchberger in 1985 and summarized above. We realize however
that over the years, the focus of JSC has shifted more and more towards the computer algebra
side. JSC papers on topics related to computational logic have become more and more rare.
Recognizing that there have also been exciting developments in computational logic during the
past decades and that the computer algebra community and the computational logic community
would greatly benefit from more mutual exchange, we would like to work towards a more balanced
representation of both parts of symbolic computation in the journal. 1t is for this reason that we
have decided to apply for the position as a pair of two editors, with one of us clearly rooted on
the computer algebra side (Manuel Kauers) and the other clearly rooted on the computational
logic side (Laura Kovacs).

JSC is recognized in the community as the most important journal of the area. The jour-



nal enjoys a high reputation, which in our opinion it fully deserves. The high reputation of
the journal is directly correlated with the general high quality of the research it is published.
Maintaining these high standards is not an arbitrary academic exercise, but it is of existen-
tial importance for our young colleagues searching for positions or seeking promotion, who can
present their publication(s) in JSC as convincing evidence for their scientific strength. We are
therefore committed to maintain the high standards which have been applied until now and
which have been the source of the high reputation of the journal. At the same time, we will
avoid be(com)ing so narrow minded as to only accept papers that match a certain pattern, but
we will instead be especially open towards papers experimenting with new styles or unexpected
types of results.

Running the Journal

Also as far as the workflow of the journal is concerned, we do not think that any major ad-
justments are needed. An obvious difference is that we will run the journal as a team of two
EiCs, and we plan to do so by taking turn in playing the role of “acting EiC”, i.e., one of us will
handle submissions arriving in January, March, May, ..., and the other will handle incoming
submissions in February, April, June, .... We intend to continue the established policy that
the acting EiC screens an incoming submission, and decides to either reject it immediately or to
assign it to a member of the editorial board. Authors can nominate up to three editorial board
members as handling editors. Once the paper is assigned to an editor, the reviewing process is
in his or her hands until (and including) the final decision, which the EiC will only overrule in
exceptional situations. We will thus continue to leave much of the responsibility for ensuring
the scientific quality to the members of the editorial board, and we believe that doing so is an
appropriate way to also guarantee a certain amount of diversity within the area.

We will also continue to invite PC chairs of ISSAC and MEGA as guest editors for a special
issue related to their conference. This shall give contributors of these conferences the possibility
to publish journal versions of their conference papers, which is of particular importance in some
countries where conference papers are not sufficiently impressive to hiring or promotion commit-
tees. The standards at ISSAC and MEGA are similar to those of JSC, so that many conference
papers published there can easily be turned into journal papers that meet JSC standards.

As part of our efforts to bring computational logic back to the journal, we will select one or
two top conferences of the area, such as CADE/IJCAR, and offer the option to have special issues
to them as well. For other conferences, we will decide on an individual basis whether granting
a special issue seems appropriate when organizers approach us. Besides special issues related to
conferences, we shall also continue the established practice of inviting suitable colleagues to edit
a special issue on an emerging or trending topic whenever a topic arises that seems appropriate
for doing so.

We believe that the time that JSC can be run by email is coming to an end, and we will
search for viable alternatives. We are aware that members of the editorial board have privacy
concerns against the use of Elsevier’s system, but what matters more in our opinion is that this
system is not sufficiently user-friendly. We do not plan to use it. EasyChair has become the
de-facto standard for organizing conferences and is very simple and intuitive to use, but the
workflow for a conference is too different from that of a journal, so running JSC over EasyChair
will not be a solution either. We are considering to write a small light-weight online submission
system ourselves. This way we can adapt to the specific workflow outlined above, and we can
host the system on a server at JKU which meets reasonable privacy concerns.

The shift of JSC towards computer algebra is reflected in a current bias of the editorial
board towards computer algebra. We do not plan to adjust this bias abruptly. Instead, if we
are appointed as EiCs, we would offer all current editorial board members to remain on the



board, if they wish to stay, and we would appoint about five additional members whose focus
is clearly on the computational logic side. Further adjustments will be coordinated with the
natural fluctuations happening on the board. In any case, we will always solicit opinions of
editorial board members before including a new member to the board.

Finally, we also believe that the term of office of EiCs should not be indefinite. We will
therefore decide after five years whether we want to continue doing the job, and if we do, we
will ask the editorial board whether it wants us to continue doing the job. If so, we would do it
only for another five years, so that our term of office as EiC will end after at most 10 years.

Publishing and Open-Access

There is growing demand for open access and we are working hard to meet that option for
researchers. We will continue to follow the publishing and open-access policies of Elsevier, and
thus offer a mix of publishing models supported by Elsevier. On the other hand, as scientists
ourselves, we are committed to the Berlin Declaration on Open Access to Knowledge in the
Sciences and Humanities. As such, we will support efforts to make scientific publications freely
available either in hybrig models of open access (gold/green/other open access), by respect-
ing Elsevier rules on publishing. Potential changes in publication policies will be decided in
consensus with the editorial board.



Motivation

Without a question, the Journal of Symbolic Computation is the flagship journal of our com-
munity. Many important results of the past three decades have been published in this journal.
It will be both a privilege and a responsibility to lead this journal in the years to come, a
privilege in so far as the editor(s) of the main journal naturally have an exposed position and
an increased visibility, and a responsibility in so far as it will be the task of the editor(s) to
ensure that JSC continues to play its leading role. We are committed to serve the symbolic
computation community by devoting the necessary time and effort into the management and
the future development of the journal, and we would be delighted to be given this opportunity.
Two personal motivation statements of the two proposed EiC team members are given below.

Manuel Kauers

Symbolic Computation has always been, and probably will always be, in the center of my sci-
entific interests. Most of my own work revolves around symbolic techniques for symbolic sum-
mation and integration, algorithms for D-finite and other special functions, and the application
of these techniques in combinatorics and experimental mathematics. The choice for this spe-
cialization goes back to my PhD thesis in 2005 and was further determined the research grants
I was awarded since then (including a START Prize, the most prestigious Austrian award for
junior scientists). My excitement for symbolic computation goes however far beyond the subject
matters I have been working on so far. Every year, I greatly enjoy participating at ISSAC to get
a panorama view on the latest developments in all parts of computer algebra. I have not missed
any ISSAC since 2003, and I have been proud to serve as PC chair at ISSAC’19 in Beijing. My
excitement for symbolic computation goes even further and also includes computational logic,
for which I must however admit that I am not as up-to-date as on the topics of computer algebra.
Becoming editor of JSC will not only be a great honor and a way to do an important job for
our community, but it will also be personally rewarding for me to further extend my knowledge
in symbolic computation, especially towards areas such as computational logic that I have not
been able to follow very closely recently.

Laura Kovacs

As a former PhD student of the Theorema research group at RISC-Linz, lead by Bruno Buch-
berger, my research was continuously changing from theoretical subjects in symbolic computa-
tion to the combination and applications of symbolic computation and automated reasoning in
software sciences. My PhD thesis in 2007 introduced an algorithmic approach based on such
a combination for generating generating all polynomial invariants for software loops. These
results have been then generalized to safety verification of software systems, by using comple-
menting symbolic computation methods with statistical approaches, first-order theorem proving
and formal verification. Based on my scientific achievements, in 2014 I was awarded an ERC
Starting Grant by the European Research Council — the goal of my ERC Starting Grant is
perfectly aligned with the overall mission of the JSC and our vision as detailed in our EiC appli-
cation with Manuel Kauers. Namely, my ERC Starting Grant is entitled “SYMCAR: Symbolic
Computation and Automated Reasoning for Program Analysis”, a research area and direction
that I would be determined to bring back to the landscape of the JSC. I would be very much
committed to encourage the submission of top scientific results in formal methods to the JSC,
complementing and advancing this way the already very high scientific reputation of JSC in
areas of computational logic.



