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C omputer arithmetic is the art of representing 
and manipulating numbers in a computing 
device, where the word number has to be inter-
preted in a wide context: the usual integers and 

floating-point numbers of most programming languages 
but also big numbers, rational numbers, finite-field 
elements, and so forth. Having been one of the pillars 
of computer engineering since its early beginnings, a 
legitimate question is: “How can computer arithmetic 

contribute to emerging trends and 
topics?” As written in 2016 in a col-
umn in Computer1 

“…after all, multiplication and 
addition haven’t changed. Nev-
ertheless, new architectures, 
processors, problems, appli-
cation domains, and so forth, 
all require computations and 
are open to new challenges 
for computer arithmetic.”

In 2016, so “only” six years ago, blockchain, artificial 
intelligence, machine learning, and in-memory comput-
ing (to pick a few) were just starting to walk their success-
ful climbing trail to reach the top positions among today’s 
most impactful technologies. Computer arithmetic has al-
ways been at the core of the digital age, and it is currently 
driving every single innovation in a widespread range of 
domains, such as those mentioned earlier, as well as many 
more, like high-performance computing, signal process-
ing, and security, just to mention a few. It is a matter of fact 
that everything of numerical computing is built from the 
arithmetic operations: if these operations are not efficient 
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or not reliable, then there is no hope of 
doing efficient and reliable comput-
ing. Even nonnumerical applications 
covertly use arithmetic since comput-
ing addresses in memory require addi-
tions and multiplications.

How about the future? Few predic-
tions have been made today, but by 
living day by day, new research and 
technology advances will show new 
and emerging challenges. Today, we 
look and think at the implementation 
of quantum computing, sustainable 
computing, DNA computing, and so 
forth, and tomorrow will show us what 
is around the corner. A certainty is 
that no matter what the new impact-
ing trends are, computer arithmetic 
will be at their service.

Since 1969, the IEEE Symposium 
on Computer Arithmetic (ARITH) 
symposia have served as the most im-
portant venue for presenting the latest 
research in computer arithmetic and 
related areas, originating from both 
academia and industry. The topics of 
ARITH include number systems; al-
gorithms for operations and mathe-
matical functions; implementations; 
validation; hardware and software 
designs; and the applications of com-
puter arithmetic, including cryptogra-
phy or machine learning.

ARITH symposia have taken place in 
several places around the world: from 
Kyoto to London; Lyon, France; Austin, 
Texas; Portland, Oregon; Cape Cod, Mas-
sachusetts; Santiago de Compostela, 
Spain; Adelaide, Australia; Asilomar, 
California; Grenoble, France; Santa Mon-
ica, California; Como, Italy; and many 
more other locations. Due to the recent 
pandemic, the decision was taken in 
2021 to organize ARITH 2022 (https://
arith2022.arithsymposium.org/index.
html) as a virtual conference from Sep-
tember 12 to 14.

In partnership with the conference, 
at the end of 2021, IEEE Transactions 
on Emerging Topics in Computing (TETC) 

launched a call for articles for a 
Special Section on Emerging and 
 Impacting Trends in Computer Arith-
m e t i c  ( h t t p s : // w w w. c om puter. 
o r g /d i g i t a l-l i b r a r y/ jou r n a l s/ec/
cfp-trends-computer-arithmetic). TETC 
has received 28 submissions from 
researchers from all over the world, 

seven of which2–8 were accepted and 
appeared in the first available issue of 
TETC. These articles were also invited 
for presentation at the symposium. 
ARITH 2022 also received 32 submis-
sions for conference papers, out of 
which 16 were selected for publication 
and presentation at the conference.

A s  r e p o r t e d  o n  i t s  w e b p a g e s 
(ht t ps://w w w.computer.org/csd l/ 
journals/ec/about/14393?title=About 
&periodical=IEEE%20Transactions% 
20on%2Emerging%20Topics%20in% 
20Computing), TETC is a special  sections 
-based journal (https://www.computer. 
org/publications/author-resources/
calls-for-papers? type=trans&publication= 
ec). Our authors can find important 
guidelines at https://www.computer. 
org/csdl/journals/ec/write-for-us/ 
15071?title=Author%20Information& 
periodical=IEEE%20Transactions%20 
o n% 2 0 E m e r g i n g % 2 0 To p i c s % 2 0
i n% 2 0 C o m p u t i n g  a n d  h a v e  t h e  
option to submit articles to a cur-
rent special section (https://w w w. 
c o m p u t e r. o r g / p u b l i c a t i o n s/a u -
t hor-r e s o u r c e s/c a l l s-f or-p a p e r s? 
t y p e = t r a n s & p u b l i c a t i o n = e c )  
or to the continuous call for articles on 
some specific emerging topics of inter-
est to the journal, called technical tracks 

(https://www.computer.org/digital 
-library/journals/ec/technical-tracks). 
To stay up to date with the most recent 
research advances and to possibly 
contribute to the domain of computer 
arithmetic as well as to other topics of 
interest to TETC, please regularly  
visit our webpages as well as the TETC  

gateway (https://ieeexplore.ieee.org/xpl/ 
RecentIssue.jsp?punumber=6245516) 
to IEEE Xplore. 

REFERENCES
1. P. Montuschi and J. Muller, “Modern 

computer arithmetic,” Computer, vol. 
49, no. 9, p. 12, 2016, doi: 10.1109/
MC.2016.277. 

2. D. Mallasén, R. Murillo, A. A. D. 
Barrio, G. Botella, L. Piñuel, and M. 
Prieto-Matias, “PERCIVAL: Open-
source posit RISC-V core with quire 
capability,” IEEE Trans. Emerg. Topics 
Comput., early access, Jul. 6, 2022, 
doi: 10.1109/TETC.2022. 3187199. 

3. S. Boldo, L. Ben Salem-Knapp, and 
W. Weens, “Bounding the round-
off error of the upwind scheme for 
advection,” IEEE Trans. Emerg. Topics 
Comput., early access, Jul. 26, 2022, 
doi: 10.1109/TETC.2022.3191472.

4. F. Y. Dosso, J.-M. Robert, and 
P. Véron, “PMNS for efficient 
 arithmetic and small memory 
cost,” IEEE Trans. Emerg. Topics 
Comput., early access, Jul. 12 2022, 
doi: 10.1109/ TETC.2022.3187786. 

5. J. C. Bajard, K. Fukushima, T. Plan-
tard, and A. Sipasseuth, “Gener-
ating very large RNS bases,” IEEE 
Trans. Emerg. Topics Comput., early 

Having been one of the pillars of computer 
engineering since its early beginnings, a legitimate 

question is: “How can computer arithmetic 
contribute to emerging trends and topics?”



6 C O M P U T E R    W W W . C O M P U T E R . O R G / C O M P U T E R

SPOTLIGHT ON TRANSACTIONS

access, Jul. 4, 2022, doi: 10.1109/
TETC.2022.3187072. 

6. N. Meloni, “An alternative approach 
to polynomial modular number 
system internal reduction,” IEEE 
Trans. Emerg. Topics Comput., early 
access, Jul. 18, 2022, doi: 10.1109/
TETC.2022.3190368.

7. J. Osorio, A. Armejach, E. Petit, G. 
Henry, and M. Casas, “A BF16 FMA 
is all you need for DNN training,” 
IEEE Trans. Emerg. Topics Comput., 
early access, Jul. 8, 2022, doi: 10.1109/
TETC.2022.3187770. 

8. E. Zacharelos, I. Nunziata, G. Sag-
gese, A. G. M. Strollo, and E. Napoli, 

“Approximate recursive multi-
pliers using low power building 
blocks,” IEEE Trans. Emerg. Topics 

Comput., early access, Jun. 30,  
2022, doi: 10.1109/TETC.2022. 
3186240.

PAOLO MONTUSCHI is a professor of 
computer engineering at the Polytechnic 
University of Turin, Turin, Italy. Contact 
him at tetc-eic@computer.org.

JEAN-MICHEL MULLER is a senior 
researcher at the Centre National de 
la Recherche Scientifique (National 
Center for Scientific Research), École 

Normale Supérieure, Lyon, France. 
Contact him at jean-michel.muller@
ens-lyon.fr.

FLORENT de DINECHIN is a profes-
sor at Institut National des Sciences 
Appliquées de Lyon, Lyon, France. 
Contact him at florent.de-dinechin@
insa-lyon.fr.

Write for the IEEE Computer 
Society’s authoritative 

computing publications 
and conferences.

GET PUBLISHED
www.computer.org/cfp

IEEE COMPUTER SOCIETY

Call for Papers

Digital Object Identifier 10.1109/MC.2022.3202428


