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Course description (min 150, max 300 words)

Symbiotic Al systems are intended to enable humans to complement the Al system so that
human inputs are used to improve the Al system’s performance. Moreover, they can be
empowered by knowledge-intensive components to be exploited for improved support of
humans performing knowledge-intensive tasks. Al systems using knowledge graphs could be
profitable in providing solutions that are effective and efficient. This course covers the following
key aspects: First, it introduces knowledge graphs, their purpose, and practical applications.
Next, it explores various encoding methods used as an input data for embedding techniques
in downstream machine learning tasks such as triple classification and link prediction. The
course then examines negative sampling approaches and discusses their limitations and
challenges. Additionally, it discusses advanced deep learning-based embedding methods.
Towards the end, the curriculum includes hands-on implementation of these techniques
through a real-world case study and students will analyze how embedding methods can
effectively address practical problems in different domains. The course blends theoretical
concepts with practical applications for comprehensive learning.

Course period
Nov-Dec 2025

SSD
INF/01

Course References (optional)
1. R. Brachman and H. Levesque: Knowledge Representation and Reasoning. 2014
2. J. Z Pan, An Introduction to Knowledge Graphs, Tutorial at the BIAS2021 summer school,
2021.
3. M. Nickel, K. Murphy, V. Tresp, and E. Gabrilovich: A Review of Relational Machine Learning
for Knowledge Graphs. Proceedings of the IEEE, Volume 104
4. Online reference materials will be shared along the journey.

Credits and Hours
3 credits, 2 of lectures (16 hours) and one of practice (15 hour), for a total of 31 hours.

Exam Modality
Two alternatives are available to the student to pass this exam (Teacher(s) may choose
other modalities):



1) Paper presentation. Students will choose and present the content of 2 papers
published in reputable venues. No groups are allowed.

2) Students will implement and experimentally evaluate an algorithm (or a variation of it)
based on a research paper/case study discussed during the course. Projects may be
completed individually or in groups of up to three students, depending on the
complexity of the chosen algorithm.

Teacher(s) CV
Find below links.

Zafar Saeed

Online Profiles: Q d

Contact: +39-3888805363
Email: zafar.saeed@uniba.com
Office: LACAM Lab, 4 floor, Department of Computer Science, University of Bari
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Attached below.
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