
COURSE DESCRIPTION 
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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 Bachelor 

1.6. Degree programme / Qualification Computer Science in English 

1.7. Form of education   Full time 

 

2. Course-related data 

2.1. Course title Introduction to Natural Language Processing Course code MLE8151 

2.2. Course coordinator  Assoc.Prof. PhD. Mihaiela Lupea 

2.3. Seminar coordinator  Assoc.Prof. PhD. Mihaiela Lupea 

2.4. Year of study  3 2.5. Semester  6 2.6. Type of assessment Viva voce 

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, Graphs Algorithms 
 

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, Python) 

 
 
 

3.1. Number of hours per week  5 of which: 3.2. course 2 3.3. seminar/ laboratory/ project 
1 lab + 

2pr 

3.4. Total of hours in the curriculum 60 of which: 3.5. course  24 3.6. seminar/ laboratory 36 

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

Learning from textbooks, course materials, bibliography, and notes (IS) 15 

Additional research in the library, on subject-specific electronic platforms, and on-site 14 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays  14 

Tutoring (professional guidance) 5 

Examinations  7 

Practical projects 10 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 65 

3.8. Total hours per semester 125 

3.9. Number of credits 5 



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

Professional competencies 

Competency 
code 

Competency 

PC3 analyse software specification 

PC7 design information system 

Transversal competencies 

Competency 
code 

Competency 

TC1 Work independently 

TC2 Solve problems 

TC3 Think analytically 

 

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 

The student/graduate names, gives examples, 

concludes, specifies, recognizes and critically argues 

the methods of designing and managing complex IT 

projects using modern strategies. 

The student/graduate initiates, prepares, 
implements, and proposes methods for 
developing complex IT projects. The 
student/graduate produces specific 
professional reports. 

PC7 

The student/graduate identifies, compares, 

recognizes and describes advanced concepts and 

techniques in the field of artificial intelligence, 

machine learning, and natural language processing. 

The student/graduate designs, implements, 
experiments with predictive models and 
develops applications based on machine 
learning algorithms. 

TC1 
TC2 
TC3 

The student/graduate has the knowledge necessary 
to understand and solve complex problems, and to 
plan and organize advanced processes in various 
fields. 

The graduate is able to identify complex 
problems and examine related issues to 
develop solving options and implement 
solutions.  
The graduate has the ability to apply general 
rules to specific problems and produce 
relevant solutions.  
The graduate is able to combine diverse 
information to formulate solutions and 
generate ideas for developing new products 
and applications. 
 

 

 

 

 

                                            
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, dictionaries, ontologies. 

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 and RoWordNet - knowledge structure, 
semantic relations, lexical relations 
Course 3.  
Text representation and natural language 
models. Text classification. 

Course 4.  Hidden Markov Model  

- Markov chains, Hidden Markov Model(HMM); 
-  the forward algorithm; Viterbi algorithm. 
- part-of speech tagging using HMM 

Course 5.  Syntactic parsing  

- grammar rules for English - sentence level 

construction; context-free grammers; 

- Cocke-Kasami-Yonger (CKY) algorithm 

 

 Course 6. Keyword extraction 

TextRank and RAKE algorithms 

Course 7. Document summarization  

- approaches based on clustering and graphs. 

                                            
3 For example, organisational aspects, recommendations for students, specific aspects relating to the 
course/seminar, such as inviting experts in the field, etc. 

http://en.wikipedia.org/wiki/Forward_algorithm


Course 8.  

Students’ presentations of NLP tasks and tools. Evaluation 

Course 9. Sentiment analysis  
- opinion mining in social media 

- emotion analysis in literature  

Exposure: description, explanation, 
dialogue, examples 

Course 10. Anaphora resolution  
 - Lapin and Lease algorithm 
- Mitkov’s algorithm  

Course 11. Word Sense Disambiguation  

- dictionary and graph-based approaches. 

Course 12.  
Students’ presentations of the practical projects 

Evaluation 

Bibliography 

1. J. ALLEN: Natural language understanding, Benjamin/Cummings Publisher, 2nd ed., 1995.  

2. E. CHARNIAK: Statistical language learning, MIT press, 1996.   

3. L. DENG, Y. LIU: Deep learning in Natural Language Processing, Springer Verlag, Singapore, 2018 

4. D. FEHRER et al: Description logics for natural language processing. In Proc. of the 1994 Description  

     Logic Workshop (DL’94), 1994. 

5. H. HELBIG: Knowledge Representation and the Semantics of Natural Language, Springer, 2006.  

6. D. JURAFSKY, J. MARTIN: Speech and language processing, Prentice Hall, 2000. 

7. C. MANNING, H. SCHUTZE: Foundation of statistical natural language processing, MIT, 1999. 

8. R. MITKOV (ed): The Oxford Handbook of Computational Linguistics, Oxford University Press, 2003. 

9. D. TATAR: Inteligenta artificiala. Aplicatii in prelucrarea limbajului natural, Editura Albastra,  

      Microinformatica, 2003, ISBN 973-650-100-01. 

10. S. VAJJALA, B. MAJUMDER, A. GUPTA, H. SURANA: Practical Natural Language Processing.  

     A Comprehensive Guide to Building Real-World NLP Systems, O’REILLY. 2020. 

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 lab is structured as 2 
hours classes every second 
week 

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

Documentation on electronic 
platforms, 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, dialogue, case studies 

4. Students’ presentations of an NLP task/ tool. Evaluation 

5.  Discussions about the implementation of an 
NLP tool. 

Explanation, dialogue, case studies 

6. 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 to write an overview of a specific 
NLP task 

Theoretical report – 
presentation of an NLP task/tool. 

35% 

Active attendance to courses. Responses during the lectures. 10% 

9.5. Seminar/ laboratory 

Be able to implement course 
algorithms 

Practical project -
implementation of an NLP tool. 

35% 

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: 
4.06.2026 

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/

