Referee report i/ 88, O 2L ’?/17(

for the academic position of "Professor” i the professional field 4.5. Mathematics,
specialty "Computational mathematics", announced in State newspaper no.
21/15.03.2022 for the needs of Department "Scientific Calculations with 3D
Digitization and Microstructural Analysis Laboratory", Institute of Information and
- ' Communication Technologies, Bulgarian Academy of Sciences

with a single candidate, Assoc. Dr. Stanislav Nikolaey Harizanov

Reviewer: Prof. van Tomoy Dimov - Instityte of Information and Communication
Technologies at the Bulgarian Academy of Sciences

The following documents were submitted to the reviewer:

1. CV according to the European model.

2. Copy of diploma for the educational and scientific degree "doctor".

3. Certificate of internship in the spécialty.

4. List of scientific publications for the competition, which do not repeat those submitted for
the acquisition of the educational and scientific degree "doctor" and for the occupation of the
academic position "associate professor".

5. List of citations.

6. Summaries of the scientific publications for participation in the competition - in Bulgarian
and English. |

8. Certificate of fulfilment of the minimum requirements of IICT.

9. Reference for original scientific and scientific-applied contributions,

10. Declaration that no plagiarism in scientific works has been proven according to the law.
13. Electronic carrier of information according to the requirement of IICT.

1. General characteristics of the scientific results

an impact factor; 5 in QI and one in Q3, according to Web of Science. 9 articles have an impact
rank, one is a chapter of a book, referenced and indexed in the Web of Science and Scopus
databases, and one is a teaching aid published in the series "Lectures on Computer Science and
Technology of the Institute of Information and Communication Technologies at the Bulgarian
Academy of the sciences". 15 of the articles are out, while 2 are in print. All publications are in
the period 2019 — 2022, i.e., after his acquisition of the academic position of "associate
professor" and were not used in previous procedures.



40 citations of 4 of his works are documented in the applicant's materials, Of these 40

citations, however, only 6 cite one work from the papers submitted for the professorship
competition. This is the article:

on [0, 1]. In 30th Chemnitz Finite Element Symposium, 2017, LNCSE 128, pp 165-185.
Springer, 2019.

that Prof. Harizanov has 203 citations of his works, of which 118 are with self-citations
excluded. It should, however, be the applicant's responsibility to document how many of these
citations relate to publications with which the applicant is participating in the competition for
professorship. This indicator, in my opinion, largely determines the international recognition
of a professor candidate.

The scientific problems considered and the tasks solved by him, in the presented scientific
publications, are within the scope of professional direction 4.5, Mathematics, specialty
"Computational mathematics",

2. Contributions contained in submitted works for review

The applicant's results for the competition are in the areas of numerical analysis, constructive
theory of functions, computational complexity of algorithms and analysis of the quality of
algorithms.

The results can be conditionally structured in the following directions:

* Effective numerical methods for solving problems with anomalous diffusion.

* Near-optimal numerical algorithms for solving large problems with anomalous diffusion.
* Applications of mathematics in biology.

* Optimization of processes.

In the first scientific direction, new quasi-optimal methods and algorithms have been developed
for the numerical solution of problems with a fractional degree of the diffusion operator (in the

uniform rational approximation (BURA) element of the function t"a in the unit interval [0, 1].



experiments, In [7], the fractiona] Laplace Operator, defined by the integral representation of
the Ritz potential, was also investigated. In work [5], a method for solving the classica] problem
is proposed, in which the BURA element is replaced by a low-rank approximation. This
approach is also shown to be applicable to generalized, unstructured Spatial discretizations, with
an additional contribution of the development being a rank-one version of a diagonal

obtained between the order of the poles that can be cut and the condition number of the stiffness
matrix for the classica] formulation of the problem: a fractional operator of Laplace and
homogeneous Dirichlet boundary conditions,

The main contributions in the third scientific direction "Applications of mathematics in biology"
include the development of a mathematical model of the dynamics of the spread of COVID-19
in the territory of the Republic of Byl garia (see work [9]). The model allows prediction of spread

§ research in the field of analytical anthropology and
computer graphics. Currently, these studies are mainly implemented with artificial
convolutional neural networks applied to databases of faces and skulls. An important point is
the calculation of the distances between the facial and cranial surfaces, represented as a cloud



the skull-skin distances was developed, based on semi-infinite cylinders with a fixed radius r
Instead of a normal beam. The closest point is the one that first hits the cylinder during its

dynamic growth. By varying the value of the parameter r in different crania] regions, a balance
between the two metrics is obtained.

In the fourth scientific direction "Opﬁmization of processes" a new class of preconditioners for
the interface blocks in solving high-dimensiona] connected problems is considered, namely,
after discretization, the inverse fractional Laplace operator is replaced by its BURA counterpart,

processors. Nevertheless, the achieved results for accelerations for a certain number of
processors are quite decent,

The works [6] and [12] consider architectura] solutions for optimizing energy management in a
building based on the optimal placement of the network infrastructure [6] and a model for early
detection of anomalies in the operation of a distributed information system using microservice
architectures [12]. The results are interesting, but from the conducted numerical experiments it
is clear that in the cascade anomaly detection with "Coarse Sampling" it would be more efficient
to apply some variant of sensitivity analysis, where the information obtajned through the globa]
sensitivity indices gives more - a complete assessment of the state of the distributed information
system.

3. Publications and citations of publications participating in the competition.

The relevance and significance of the scientific and scientific-applied contributions are
indisputable, They follow from the fact that the majority of publications are in authoritative
specialist journals with an impact factor and an SJR index.

Stanislav Harizanov has documented 40 citations of 4 of his works in Scopus/WoS. OFf the
publications presented for the competition, none is independent, but in this field it is natural to

doubts. In each of the joint works, the candidate has the necessary substantial contribution.
Nevertheless, I recommend that in the future the candidate also publishes independent works,



and teaches the elective course "Convex Analysis and its Applications in Image Processing".

I did not find any information that Associate Professor Harizanov supervised graduate
students. Subsequently, however, 1 commented on this issue with the candidate and it turned
out that under his supervision there is a master's degree, namely Kalin Presnakov, with the
topic "Analysis of Neura] Rendering methods for solving tasks in computer graphics" (defence
is on 12.07.2021 in Sofia, Department of Computer Informatics, FMI). The jury has
determined the thesis to be the strongest work during the current session.

There is no record that he was the supervisor of a successfully defended doctora] student,

He is the head of 2 youth scientific projects (to BAS and FND), one project on fundamental
scientific research (FN I) and one bilateral with Austria (FNI).

He is the chairman of the National Commission for 2021/2022 for holding the Mathematics
Olympiad, ZMS and PMS for students from 8th to 12th grade at the Ministry of Education and
Science. He has been the head of the national school mathematics team since 2019.

There are a number of honors and awards, namely:

" Certificate in the "John Atanasoy Award" category, 2017. (for outstanding young Bulgarian
scientists in the field of computer science).

* The BAS "Professor Marin Drinov" award for young scientists under 35, 2017. (for scientific
achievements in the field of "Information and Communication Sciences and Technologies").

* Diploma for an excellent project under the joint program "supporting young scientists"
between MES and BAS, 2017. (in the "Information and Communication Sciences and
Technologies" direction for the DFNP-92/04/05.2016 project).

* Elsevier Young Researchers Award - Bulgaria, 2019 (Special Elsevier Prize at the Pythagoras
Awards Ceremony).

S. Notes and Recommendations,
S080 and hecommendations.






