
 

 

SYLLABUS 

 
1. Information regarding the programme 

 

1.1 Higher education 

institution  

Babeş-Bolyai University 

1.2 Faculty Faculty of Mathematics and Computer Science 

1.3 Department Department of Computer Science 

1.4 Field of study Computers and Information Technology 

1.5 Study cycle Bachelor 

1.6 Study programme / 

Qualification  

Information Engineering 

 

2. Information regarding the discipline 

2.1 Name of the discipline 

(en) / (ro) 

Computer Science Investigations : IoT / Investigații 

în Știința Calculatoarelor : IoT  

2.2 Course coordinator Lect. Dr. Mircea Ioan-Gabriel 

2.3 Seminar coordinator Lect. Dr. Mircea Ioan-Gabriel 

2.4. Year of study 4 2.5 Semester 8 2.6. Type of evaluation C 2.7 Type of 

discipline 
Optional 

DS 

2.8 Code of the discipline   

 

3. Total estimated time (hours/semester of didactic activities) 

3.1 Hours per week 5 Of which: 3.2 course 2 
3.3 

seminar/laboratory 
1LP 

2P 

3.4 Total hours in the curriculum 70 Of which: 3.5 course 28 
3.6 

seminar/laboratory 
42 

Time allotment: hours 

Learning using manual, course support, bibliography, course notes   11 

Additional documentation (in libraries, on electronic platforms, field documentation) 11 

Preparation for seminars/labs, homework, papers, portfolios and essays 11 

Tutorship 11 

Evaluations 6 

Other activities: .................. 5 

3.7 Total individual study hours 55  

3.8 Total hours per semester 125 

3.9 Number of ECTS credits 5 

 



4. Prerequisites (if necessary) 

4.1. curriculum •  

4.2. competencies • 



5. Conditions (if necessary) 

5.1. for the course • 

5.2. for the seminar / lab 

activities 
• 

 

6. Specific competencies acquired 

 
 

Professional 

competencies 

C2.1 Describing the structure and operation of hardware, software and communication 

components 

 

C2.2 Explaining the role, interaction and operation of hardware, software and communication 

components 

 

 

C2.3 Construction of hardware and software components of computing systems using design 

methods, languages, algorithms, data structures, protocols and technologies 

 

C2.4 Metric based evaluation of functional and non-functional characteristics of computing 
systems 

 

C2.5 Implementation of hardware, software and communication components 

 

C3.1 Identifying classes of problems and solving methods that are specific to computing 

systems 

 

C3.2 Using interdisciplinary knowledge, solution patterns and tools, making experiments and 

interpreting their results 

 

C3.3 Applying solution patterns using specific engineering tools and mehods 

 
C3.4 Comparatively and experimentaly evaluation of the alternative solutions for  performance 

optimization 

 

C3.5 Developing and implementing information system solutions for concrete problems 

 

 

 

 

 

 
Transversal 

competencies 

CT1 Honorable, responsible, ethical behavior, in the spirit of the law, to ensure the professional 
reputation 

 

CT3 Demonstrating initiative and pro-active behavior for updating professional, economical 

and organizational culture knowledge 

 

 

 

7. Objectives of the discipline (outcome of the acquired competencies) 

7.1 General objective 

of the discipline 

• The theoretical and practical training of students for thorough computer 

science investigations in the realm of IoT 

 
 

7.2 Specific objective 

of the discipline 

• Understanding and properly applying 

• scientific research methodology 

• IoT Development methodology 

• Software Development practices 

• Machine Learning practices 

• Algorithmic Reasoning 

• Testing practices 

 

8. Content 



8.1 Course Teaching methods Remarks 

1. Investigating real-life problems. The social 

purpose of Computer Science. Ethics and morality in 

Software Development and Science 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

  

2. Evaluating the quality of scientific papers and 

publications. Establishing a proper bibliographic 

basis 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

 

3. Qualitatively sorting and filtering bibliographic 

resources and assessing the state-of-the-art of the 

problem domain. Clustering the bibliography based 

on the main research directions 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

4. The danger of plagiarism and ways of combating 

it. Identifying unexplored or improvable research 

niches 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

5. Harvesting datasets from the state-of-the-art of 

the research niche as benchmarks for performance 
evaluation 

 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

6. Artificial Intelligence vs. Classical Algorithmics: 

choosing the right original approach 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

7. Designing and Developing an API for the 

proposed approach. Programming principles and 

good practices. Choosing the architecture, design 

patterns, language and technology. API testing 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

8. Data analysis, preprocessing and visualisation for 

algorithm training and performance evaluation. 

Training, Validation, Testing. Performance 

assessment 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

9. Optimisation via hyper-parametrization Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

10. Software design aspects: design patterns and 

principles 

Interactive exposure 

Explanation 

 



Conversation 

Didactical 

demonstration 

11.Software development aspects: cybersecurity, 

UX, testing 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

12. IoT: Background and Challenges Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

13. IoT design and development aspects Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 

 

14. Building and deploying an IoT-enhanced 

software product 

Interactive exposure 

Explanation 

Conversation 

Didactical 

demonstration 
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8.2 Project  Teaching methods Remarks 

Week 1: How to make a sentient AI Robot 

Week 2: IoT Fundamentals: sensors 

Week 3: IoT Fundamentals: Spatial Movement 

Week 4: IoT Fundamentals: Electronics and Electric 

Engines 

Week 5: Supervised Learning 

Week 6:Unsupervised Learning 

Week 7:Reinforcement Learning 

Week 8:Spiking Neural Networks 

Week 9:Face Detection 

Week 10:Face Recognition 

Week 11:Sound Processing(Speech to text/Text to 

speech) 

Week 12:Emotion Detection 

Week 13:Music and Image Generation 

Week 14:Putting it all together 

Lab assignment 

Explanation 

Conversation 

Scientific method 

 

8.2 Laboratory Teaching methods Remarks 

Lab 1-2 

The student will gradually write, based on the 

selected bibliography following the scientific 

investigation process, the chapters State-of-the-art 

and Proposed Solution of a future scientific article 

on the topic. 

At the same time the student will draw out the 

algorithm and its implementation with the help of 

the most suitable programming languages and 

technologies. 

Lab assignment  

Explanation 

Conversation 

Scientific method 

 

https://doi.org/10.1145/1595453.1595493
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Lab 3 

The student will test the performance of the proposed 

solution on benchmark datasets from the literature 

The scientific article will be completed with the 

chapters Performance Evaluation, Conclusions and 

future development, and last but not least, 

Introduction 

Lab assignment 

Explanation 

Conversation 

Scientific method 

 

Lab 4 

The student will have two deliverables completed: 

- the API - specified, tested and documented 

(preferably on git) 

- the scientific article describing the whole 

process that led to the emergence of the API 

and the evaluation of its performance 

 These deliverables will be presented in the last 

week of school before the Christmas holidays in 

front of a commission composed of representatives 

of partner companies in a stand-alone event (not 

during one of the classes). 

The best scientific research conducted so far will 

be mentored by real professionals from the industry 

for the rest of the semester with the purpose of 

embedding them in actual IoT-enhanced software 

products. 

Lab assignment  

Explanation 

Conversation 

Scientific method 

 

Lab 5-7 

Once the investigation is chosen by the mentor, 

during the winter holidays, the weeks after the 

holidays and in the exam session, the team of 

mentors and students will develop an industry-level 

IoT application and will perfect the proposed 

solution to achieve the final deliverable: 

- A software product designed and developed 

correctly, specified, tested and documented 

(accessible on git) to illustrate the utility of 

the proposed scientific solution in a concrete 

IoT context 

 

 

Lab assignment 

Explanation 

Conversation 

Scientific method 

 



9. Corroborating the content of the discipline with the expectations of the epistemic 

community, professional associations and representative employers within the field of the 

program 
 

The course follows the IEEE and ACM curricular recommendations for computer science studies 
 

 

10. Evaluation 

Type of activity 10.1 Evaluation criteria 10.2 Evaluation methods 10.3 Share in the grade 

(%) 

10.4 Course Proper understanding 

of scientific research 

methodologies in 

Computer Science 

Scientific article 20% 

Proper scientific ethics 

10.5 Seminar / lab 

activities 

Framework design 

and architecture. 

Programming 

principles and 

practices. Testing. 

The proposed API - 

specified, tested and 

documented 

(preferably on git) 

20% 

Software application 

design. Programming 

principles and 

practices. Testing. 

A software product 

(accessible on git) to 

illustrate the utility 

of the proposed 

scientific solution 

20% 

IoT software design. 

Programming 

principles and 

practices. Testing. 

IoT Module 20% 

10.5.1 Project IoT software design. 

Programming 

principles and 

practices. Testing 

An AI sentient robot 20% 

10.6 Minimum performance standards 

• Minimum 5 grade for the course, project and lab activity 
 

Date Signature of course coordinator Signature of seminar coordinator 

23.05.2022 Lect. Dr. Mircea Ioan-Gabriel Lect. Dr. Mircea Ioan-Gabriel

 

     
Date of approval Signature of the head of department 

 Prof. Dr. Diosan Laura-Silvia 
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