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Projects
Benchmarking Static and Stream-based Description Logic Reasoners

] Despite efforts to optimize reasoning methods, current approaches face challenges in handling large

and expressive ontologies effectively. Therefore, there is a need for more advanced and efficient rea-

soning techniques. One of the ways to advance the field of ontological reasoning is to have standard-

ized benchmarks that can help developers find performance bottlenecks. We address this need by

introducing synthetic benchmarks for static and steaming Description Logic reasoners.

1. OWL2Bench (Conventional Reasoner Benchmarking)
OWL2Bench generates static ontologies with varying sizes of TBox and ABox axioms to benchmark

conventional OWL reasoners. It helps evaluate performance in terms of reasoning time and memory

usage.

2. OWL2StreamBench (Stream Reasoner Benchmarking)
OWL2StreamBench benchmarks OWL-based stream reasoners by simulating streaming data. It mea-

sures performance indicators like latency, throughput, memory usage, completeness, and correctness

using realistic domain data and continuous queries.

3. OntoGen (Configurable Ontology Generator for Reasoner Benchmarking)
OntoGen creates customizable ontologies for benchmarking reasoners, allowing selection of OWL 2

constructs and specifying their count. It aids in evaluating different reasoning systems across various

OWL 2 profiles and Description Logics.

4. NeSyBench (Neuro-symbolic Reasoner Benchmarking)
NeSyBench benchmarks neuro-symbolic reasoners, supporting different OWL 2 profiles and reason-

ing tasks. It provides a standardized framework for performance evaluation and comparison using

common metrics, addressing the unique needs of neuro-symbolic reasoning systems.

Exploring Non-Conventional Techniques for Description Logic Reasoning
] In recent years, there has been significant interest in exploring innovative approaches for descrip-

tion logic reasoning to improve scalability and efficiency. This includes leveraging neuro-symbolic

methods and approximation techniques to enhance reasoning performance, especially for large and

expressive ontologies.

1. TLDR (Deep Reinforcement Learning for Optimizing Description Logic Tableau Expan-
sion)
This project proposes using deep reinforcement learning to optimize the tableau expansion procedure

in description logic reasoning. By addressing the non-determinism at each step, the approach aims

to reduce the overall time complexity of the conventional tableau algorithm.

2. ARC (Towards a Concurrent Approximate Description Logic Reasoner)
ARC focuses on developing a concurrent system for approximate reasoning in description logics. By

utilizing concurrent programming methods and creating novel data structures and algorithms, this

project aims to achieve highly efficient reasoners, even for more expressive reasoning profiles.
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Achievements and Activities
] Received the prestigious two-year 2020 IBM Ph.D. Fellowship.
] Organizing a tutorial titledADeep Dive Into Benchmarking Ontology Reasoners: Techniques,

Tools, and Insights at the 43rd International Conference on Conceptual Modeling (ER), 2024, to be

held in Pittsburgh, Pennsylvania from October 28th, 2024 to October 31st, 2024.
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Achievements and Activities (continued)
] Organized Semantic Reasoning Evaluation Challenge (SemREC) for three years consecutively at

the International SemanticWebConference (ISWC). SemRECprovides a platform for researchers

to showcase their ontologies and reasoning systems, promoting advancements in the field.

] Organizing Committee member for the 14thWorkshop onOntologyDesign and Patterns (WOP)

2023 at ISWC 2023. This workshop brings together experts in the field of ontology design to discuss

and exchange ideas on best practices and emerging trends.

] Acted as a Sub reviewer for prestigious conferences and workshops, including ESWC 2023, ACL 2023,

ISWC 2022, ICKG 2022, AAAI 2023, TheWebConf 2023 and NeSy2024.

] Served as a Program Committee (PC) member for CIKM 2022, a leading conference in the field of

information and knowledge management

] Held the position of Head Teaching Assistant for the SemanticWeb Course and Information Retrieval

during the Winter Semesters of 2020-2021, 2021-2022 and 2023-24. Responsibilities included evaluat-

ing assignments and exams, designing questions, and assisting students in mastering course material.


