
COURSE DESCRIPTION 

Knowledge Based Systems and Language Technology 

Academic year 2026-2027 

 

1. Programme-related data 

1.1. Higher Education Institution Babeş-Bolyai University Cluj-Napoca 

1.2. Faculty Faculty of Mathematics and Computer Science 

1.3. Department Department of Computer Science 

1.4. Field Computer Science 

1.5. Level of study Master 

1.6. Degree programme / Qualification Computer Science/ High Performance Computing and Big Data Analytics 

1.7. Form of education   Full time 

 

2. Course-related data 

2.1. Course title Knowledge Based Systems and Language Technology Course code MME8044 

2.2. Course coordinator  Assoc. Prof. Ph.D. Lupea Mihaiela 

2.3. Seminar coordinator  Assoc. Prof. Ph.D. Lupea Mihaiela 

2.4. Year of study  1 2.5. Semester  2 2.6. Type of assessment Exam 

2.7. Course status Optional 2.8. Course type Specialisation subject 

 

3. Total estimated time (hours per semester of teaching activities) 

 
4. Prerequisites (where applicable) 

4.1. curriculum-
related 

Formal languages, Data structures, Machine learning 

4.2 skills-related Programming skills in a high-level programming language 

 
5. Specific conditions (where applicable) 

5.1. course-related  

5.2. seminar/laboratory-related 
Laboratory with computers; high-level programming language 
environment (.NET or any Java environment a.s.o.) 

 
 
 

3.1. Number of hours per week  4 of which: 3.2. course 2 3.3. seminar/ laboratory/ project 
1sem+

1pr 

3.4. Total of hours in the curriculum 56 of which: 3.5. course  28 3.6. seminar/ laboratory 28 

Time allocation for individual study (IS) and self-taught activities (ST) hours 

Learning from textbooks, course materials, bibliography, and notes (IS) 25 

Additional research in the library, on subject-specific electronic platforms, and on-site 30 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays  34 

Tutoring (professional guidance) 5 

Examinations  15 

Other activities: annotate Romanian datasets for NLP tasks 10 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 119 

3.8. Total hours per semester 175 

3.9. Number of credits 7 



6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum)1 

Professional competencies 

Competency 
code 

Competency 

PC3 
Assimilation of mathematical and computer concepts to facilitate understanding, development, using 
and improving methods and techniques of computational intelligence. 

PC4 
Advanced ability to approach, model and solve real phenomena and problems using fundamental 
knowledge from mathematics and computer science 

Transversal competencies 

Competency 
code 

Competency 

TC1 Etic and fair behaviour, commitment to professional deontology 

TC2 Teamwork capabilities; able to fulfil different roles 

TC3 
Professional communication skills; concise and precise description, both oral and written, of 
professional results, negotiation abilities 

 

6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum)2 

Learning outcomes targeted by the subject 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC3 

1. The student/graduate knows the key concepts of 
parallel cluster architectures. The student/graduate 
knows how to handle (extremely) large amounts of 
digital data in various formats (text, video, financial, 
medical, etc. 

1. The student/graduate knows how to build, 
deploy, configure, maintain, monitor, debug a 
Linux parallel cluster. The student/graduate is 
able to develop applications and services for 
various business domains based on the results 
of big data analysis 

PC4 
2. The student/graduate knows the basic principles, 
techniques, and applications of Machine Learning 

2. The student/graduate is able to use novel 
algorithms, software infrastructures and 
methodologies for the purpose of processing 
(store, retrieve, analyse) large amounts of data 

TC1 
3. The student/graduate knows and follows ethical 
and deontological norms and rules in scientific 
research 

3. The student/graduate is able to provide 
specialized scientific advice and develop 
specialized materials 

TC2 

4. The student/graduate develops and promotes 
effective work strategies and practices, exemplary 
professional style and conduct, respecting the values 
and principles of professional ethics and deontology 

4. The graduate proofs working skills in 
professional teams an interdisciplinary in 
order to efficiently implement programmes 
and research programmes in computer science 

TC3 
5. The student/graduate develops his / her 
entrepreneurial spirit, leadership and negotiation 
skills in a socio-economic context 

5. The student/graduate manages a workflow 
and interacts inside a team, makes decisions 
and manages unforeseen situations, develops 
creative ideas and innovative technique 

 

 

 

 

                                                      
1 The professional and/or transversal skills targeted by the subject for which the course description is prepared 
will be copied from the curriculum of the degree programme. For each competency, the complete entry, including 
the competency code, will be copied with the exact wording that appears in the curriculum, without any changes. 
If no competency is copied from either of the two categories, the row corresponding to that category is deleted 
from the table.  

2 The learning outcomes relevant for the degree programme and targeted by the subject for which the course 
description is prepared will be listed. The entries, copied without any changes from the Curriculum by subject type 
(Core Subject/Specialisation Subject/Complementary Subject), are listed under the corresponding competency.  



 

7. Subject-specific learning outcomes  

Knowledge and comprehension 

1. The graduate has the necessary knowledge to use formal models (logics, grammars, parsing), statistic models (HMM), 
artificial intelligence algorithms (clustering, machine learning) and techniques (unsupervised, supervised) to solve 
different tasks at the syntactic level (POS-tagging, parsing, chunking), and semantic level (document summarization, 
word sense disambiguation, information extraction, anaphora resolution, sentiment analysis) in Natural Language 
Processing domain. 

2. The graduate has knowledge to use platforms and libraries from different programming languages that offer    
processing functions for texts in different languages, and linguistic resources : lexicons, dictionariues, ontologies. 

3. The graduate has knowledge to use LLMs (Large Language Models) to solve NLP tasks in Romanian and English 
languages. 

Specific academic skills 

1. The graduate can research, synthesize, and theoretically compare various approaches to a specific NLP task. 

2.  The graduate is able to apply theoretical concepts and specific methods in developing resources for NLP tasks in 
Romanian language. 

3. The graduate is able to implement an NLP tool based on the studied methods. 

 

8. Contents 

8.1. Course 
Teaching and learning 
methods 

Remarks3 

Course 1. 
Natural Language Processing (NLP): stages, domains, 
applications. 

Exposure: description, 
explanation, examples, debate, 
dialogue 
 

 

Course 2. 

- Part–of–speech tagging 
WordNet: knowledge structure, semantic relations, 
lexical relations, applications, interfaces; corpora. 

Course 3. 
Text representation and text classification 

Course 4. Syntactic parsing 
 
Course 5. Hidden Markov Model (HMM) 
-application to part-of-speech tagging 

Course 6. Keywords extraction 

Course 7. Document summarization 

Course 8. Opinion mining/Sentiment analysis 

Course 9.  
Students’ presentations of the research reports 

Debate, dialog, evaluation 

Course 10. Anaphora and co-reference resolution Exposure: description, 
explanation, examples, debate, 
dialogue 
 

Course 11. Word Sense Disambiguation 

Course 12. Textual entailment 

Course 13. Information extraction 

Course 14.  
Students’ presentations of the practical project 

Debate, dialog, 
evaluation 

                                                      
3 For example, organisational aspects, recommendations for students, specific aspects relating to the 
course/seminar, such as inviting experts in the field, etc. 
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8.2. Seminar/ laboratory 
Teaching and learning 
methods 

Remarks 

1. Study of platforms and libraries from different 
programming languages that offer preprocessing 
functions for texts in Romanian and English 
languages. 

Documentation on 
electronic platforms, 
explanation, 
dialogue, case studies 

The seminar/lab is 
structured as 2 hours 
classes every second 

  week. 

2. Study of the LLMs (large language models) for 

English and Romanian languages. 

      Work with WordNet, Romanian WordNet and 
WordNetSimilarity.  Work with dedicated tools for 
keyword extraction, summarization, anaphora 
resolution, sentiment analysis. 

Documentation on 
electronic platforms, 
explanation, dialogue, case 
studies  

3. Identify practical tasks in Romanian NLP. 

      Choose the NLP task to be solved, study different 
approaches, choose the approach that will be 
implemented. search for the input data specific to the 
chosen task. 

Documentation on 
electronic platforms, 
explanation, 
dialogue, case studies 

 

4. Students’ presentations of the research reports Dialogue, debate  

5. Discussions about the practical projects Explanation, 
dialogue, case studies 

 

6. Develop resources for Romanian NLP tasks Documentation on 
electronic platforms,  
case studies. 

 

7. Students’ presentations of the practical projects Evaluation  

Bibliography 

1. Rada Mihalcea: www.cs.unt.edu/~rada/downloads.html 
2. Resurse lingvistice in limba romana: www.racai.ro 

 

 

 

 

 

 

 

 

 

http://www.cs.unt.edu/~rada/downloads.html
http://www.racai.ro/


9. Evaluation 

Type of activity 9.1 Evaluation criteria4 9.2 Evaluation methods5 
9.3 Percentage 
in the final 
grade 

9.4. Course 

- Know the theoretical concepts of the   
domain. 
- Apply the course methods, algorithms 
in problem solving. 
- Know to synthesize and compare different 
approaches to the same studied NLP task 

Written exam  
or 

theoretical report based on 
recent research papers in NLP 
domain. 

40% 

9.5. Seminar/ laboratory 

Be able to implement course algorithms 

Practical project - 
implementation of an NLP 
tool based on the studied 
methods. 

40% 
 

Be able to apply theoretical concepts in 
practical tasks 

Working with specific 
libraries for solving basic 
NLP tasks in 
Romanian/English/German. 
Develop resources for 
Romanian NLP tasks. 

20% 

9.6 Minimum standard for passing 

 The final grade to be at least 5 (from a scale of 1 to 10). 

 

10. SDG labels (Sustainable Development Goals)6  

 

 

 
 
Date of entry: 
21.05.2026 

 

Signature of course coordinator 

Assoc. Prof. PhD. Mihaiela LUPEA 

 

Signature of seminar coordinator 

           Assoc. Prof. PhD. Mihaiela LUPEA 

 
Date of approval in the department: 
.. 

 

Signature of the head of department 

Assoc. Prof. PhD. Adrian STERCA 

 

 

 

 

                                                      
4 The evaluation criteria must directly reflect the learning outcomes targeted at the level of the degree programme 
respectively at the level of the subject.  More specifically, the learning outcomes set out in the expected learning 
outcomes are assessed.  

5 Both final evaluation methods and ongoing evaluation strategies should be established.  

6 Select a single label which, according to the Implementation of SDG labels in the academic process, best matches 
the subject. If the subject addresses sustainable development in a generic manner (i.e. by presenting/introducing 
the general framework of sustainable development, etc.), then the Sustainable Development generic label may be 
applied. If none of the labels describe the subject, select the last option: “No label applies.” 

https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/

