
COURSE DESCRIPTION 

COMMAND LINE SCRIPTING 

Academic year 2026-2027 

 

1. Programme-related data 

 

1.1. Higher Education Institution Babeș-Bolyai University 

1.2. Faculty Biology and Geology 

1.3. Department Molecular biology and biotechnology 

1.4. Field Biology 

1.5. Level of study Master 

1.6. Degree programme / Qualification Bioinformatics applied in life sciences (English)/ Biologist 

1.7. Form of education Full time 

 

2. Course-related data 

 

2.1. Course title Command line scripting Course code BME1116 

2.2. Course coordinator  Dr. Dorin Mirel Popescu 

2.3. Seminar coordinator  Andrei Alexsson, MSc 

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

2.7. Course status Optional 2.8. Course type Core subject 

 

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

 
4. Prerequisites (where applicable) 
 

4.1. curriculum-related Not applicable 

4.2 skills-related Basic digital and programming skills 

 
5. Specific conditions (where applicable) 
 

5.1. course-related Not applicable  

5.2. seminar/laboratory-related 

Participation in at least 90% of the seminar activities is a 
requirement for taking the written exam. 
Submitting and having evaluated at least 90% of the 
assignments/practical exercises given in the seminar/laboratory is a 
requirement for participating in the final evaluation. 

 

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

3.4. Total of hours in the curriculum 154 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) 28 

Additional research in the library, on subject-specific electronic platforms, and on-site 20 

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

Tutoring (professional guidance) 8 

Examinations  4 

Other activities 4 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 98 

3.8. Total hours per semester 154 

3.9. Number of credits 6 



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

Professional competencies 

Competency 
code 

Competency 

PC1 
Apply advanced biological, statistical, and computational concepts to collect, integrate, analyze, and model 
complex biological and biomedical data. 

PC2 
Critically use biological and biomedical databases by evaluating data quality, structure, reproducibility, 
standardization and interoperability. 

PC3 
Design and implement reproducible and scalable bioinformatics analysis workflows, including algorithms, 
custom functions, and dedicated software tools. 

PC4 
Analyze and interpret multi-dimensional biological data using advanced statistical models, classification 
methods, and scientific visualization techniques. 

PC5 
Integrate heterogeneous data and bioinformatics models for the systemic exploration of biological 
structures, functions, interactions, and molecular networks. 

Transversal competencies 

Competency 
code 

Competency 

TC3 
Evaluate ethical, legal, and societal implications of biological data use and apply principles of responsible 
and reproducible research. 

 

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

  

Learning outcomes targeted by the subject 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC1 

1. Explain fundamental and advanced concepts from 
cell and molecular biology, biochemistry, and 
biostatistics relevant to computational analysis of 
biological data. 

1. Apply statistical and computational methods 
using Python and command-line tools for 
biological data analysis and integration 

PC2 
2. Describe the structure, typology, and organizational 
principles of biological and biomedical databases. 

2. Critically evaluate the quality, consistency, 
and reproducibility of data retrieved from 
biological databases using computational tools. 

PC3 
3. Explain algorithmic principles and computational 
thinking underlying bioinformatics analysis workflows. 

3. Create custom scripts and functions in Python 
and command-line environments to automate 
bioinformatics analyses. 

PC4 
4. Understand advanced statistical models and 
visualization methods used in multi-dimensional 
biological data analysis. 

4. Analyze and interpret complex biological data 
by integrating statistical, computational, and 
visualization approaches. 

PC5 
5. Describe concepts of biological networks, molecular 
interactions, and computational modeling in biology. 

5. Integrate data and structural information to 
explore biological interactions using 
bioinformatics tools.. 

 

7. Subject-specific learning outcomes 
 

Knowledge and comprehension 

1. The student/graduate explains the basic principles of command-line usage and the Bash environment in the context of 

biological data processing. 

2. The student/graduate describes fundamental Shell scripting concepts, including variables, control structures, functions, 

and process management. 

3. The student/graduate explains algorithmic principles and computational logic involved in automating bioinformatics 

workflows using Bash scripts. 

4. The student/graduate understands methods for text file manipulation, the use of regular expressions, and the integration 

of bioinformatics tools in command-line environments. 

Specific academic skills 



1. The student/graduate creates and uses Bash scripts to automate biological data processing and analysis tasks. 

2. The student/graduate uses command-line tools to extract, filter, and process data from files and biological databases. 

3. The student/graduate develops and integrates reproducible Bash workflows for running and managing bioinformatics 

analyses. 

 

8. Contents 

8.1. Course Teaching and learning methods Remarks  

Introduction to Bash and the Command 
Line (Basic Shell Commands) 

Interactive lecture; Guided problem-
based learning 

 

Variables, matrices, and parameters Interactive lecture; Guided problem-
based learning 

 

Basics of Shell scripting – creating and 
running shell scripts 

Interactive lecture; Guided problem-
based learning 

 

Control structures (conditional 
statements and loops) 

Interactive lecture; Guided problem-
based learning 

 

File permissions and ownership Interactive lecture; Guided problem-
based learning 

 

Functions in Bash Interactive lecture; Guided problem-
based learning 

 

Working with text files (awk, vim, sed) Interactive lecture; Guided problem-
based learning 

 

Regular expressions 
 

Interactive lecture; Guided problem-
based learning 

 

Input and output redirection Interactive lecture; Guided problem-
based learning 

 

Error handling and debugging Interactive lecture; Guided problem-
based learning 

 

Process management (ps, top, kill, bg, fg, 
etc.) 

Interactive lecture; Guided problem-
based learning 

 

Integrating Bash with other 
programming languages 

Interactive lecture; Guided problem-
based learning 

 

Running bioinformatics tools in Bash Interactive lecture; Guided problem-
based learning 

 

Bibliography 

1. Bash Reference Manual, freely available at https://www.gnu.org/software/bash/manual/bash.html 
2. Linux Handbook, https://linuxhandbook.com/  
3. The Bash Guide, freely available at https://guide.bash.academy/ 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 

Organization and presentation of 
practical activities 

Frontal seminar 
- 

Practical applications and bioinformatics 
case studies 

Guided problem-based learning 
Project-based learning  
Learning through repeated practice 

- 

Individual and team tasks regarding the 
development of Bash scripts (retrieving 
data from databases, alignments, etc.) 

Guided problem-based learning 
Project-based learning  
Learning through repeated practice 

- 

Mandatory assignments and exercises 
throughout the semester 

Learning through repeated practice 
Learning through evaluation 

Students must periodically 
complete practical assignments and 
applied exercises, which include 
writing, optimizing, and 
documenting Bash scripts. 
Submitting and having these 
evaluated is mandatory and 
constitutes a requirement for 
participating in the final evaluation. 

Final evaluation Learning through evaluation Attendance is mandatory. 



Bibliography 

1. Teaching materials for practical activities carried out by trainers 
2. Bash Shell Scripting Practice Exercises, available at: https://linuxhandbook.com/practice/bash/  
3. w3resource’s Bash Scripting Exercises, available at: https://www.w3resource.com/bash-script-exercises/index.php 

 

9. Evaluation 

 

Type of activity 9.1 Evaluation criteria. 9.2 Evaluation methods  
9.3 Percentage in 
the final grade 

9.4. Course 
Understanding of the fundamental concepts of 
Bash and scripting 

Written exam 50% 

9.5. Seminar/ laboratory 

Ability to develop and use Bash scripts 
Ongoing assessment of 
homework and exercises  

25% 

Ability to design and integrate a 
bioinformatics analysis flow 

Final evaluation 25% 

9.6 Minimum standard for passing 

The minimum passing grade is 5.00 (five) both in the written exam for the course and in the evaluation for the seminar 
activity. This standard reflects the achievement of the minimum level of performance, demonstrating an understanding 
of the fundamental concepts of Bash and scripting and the ability to apply them in basic situations. 

 

10. SDG labels (Sustainable Development Goals) 

 

 
Sustainable Development Generic Label 

         

         

        

No label 
applies 

        X 

 

Date of entry: 
12.03.2026 

Signature of course coordinator 

Dr. Dorin Mirel Popescu 

Signature of seminar coordinator 

Andrei Tiberiu Alexsson 

   

Date of approval in the department: 
 
 

Signature of the head of department 

Assoc. Prof. dr. Beatrice Kelemen 

 

 


