
 

COURSE DESCRIPTION 

Software Systems Verification and Validation 

Academic year 2026-2027 

 

1. Programme-related data 

1.1. Higher Education Institution Babes-Bolyai University 

1.2. Faculty Faculty of Mathematics and Computer Science 

1.3. Department Computer Science 

1.4. Field Computer Science 

1.5. Level of study Bachelor 

1.6. Degree programme / Qualification Computer Science 

1.7. Form of education Full time 

 

2. Course-related data 

2.1. Course title Software Systems Verification and Validation Course code MLE5014 

2.2. Course coordinator  PhD Associate Professor Vescan Andreea 

2.3. Seminar coordinator  PhD Associate Professor Vescan Andreea 

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

2.7. Course status Compulsory 2.8. Course type Core subject 

 

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

 
4. Prerequisites (where applicable) 

4.1. curriculum-
related 

Object oriented programming, Advanced programming methods, Systems for design 

and implementation, Web Programming 

4.2 skills-related Skills in highlevel object oriented programming environments 

 
5. Specific conditions (where applicable) 

5.1. course-related Video projector, Internet access 

5.2. seminar/laboratory-related 
Laboratory with computers;  various tools for verification 

activities 

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

 
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 

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 48 of which: 3.5. course  24 3.6. seminar/ laboratory 24 

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

Learning from textbooks, course materials, bibliography, and notes (IS) 33 

Additional research in the library, on subject-specific electronic platforms, and on-site 33 

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

Tutoring (professional guidance) 7 

Examinations  20 

Other activities 0 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 127 

3.8. Total hours per semester 175 

3.9. Number of credits 7 



Professional competencies 

Competency 
code 

Competency 

PC1 create software 

PC3 analyse software specifications 

PC9 fix software bugs 

Transversal competencies 

Competency 
code 

Competency 

TC1 Work independently 

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 

PC1 

1. The student/graduate identifies, explains and 
justifies fundamental concepts of data structures, 
algorithms, and programming paradigms, as well as 
computer architecture.  
 

1.The student/graduate designs, develops and 
demonstrates complex software solutions 
using efficient algorithms and diverse 
programming paradigms.  
 

PC3 

2. The student/graduate names, gives examples, 
concludes, specifies, recognizes and critically argues 
the methods of designing and managing complex IT 
projects using modern strategies.  
 

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

PC9 

3. The student/graduate selects, describes, analyzes 
and explains modern programming paradigms, 
including functional, object-oriented and parallel 
programming, using current languages and 
frameworks.  

3. The student/graduate designs, plans, builds, 
develops scalable software applications, and 
efficiently uses hardware and software 
resources.  
 

TC1 
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. 

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 has the ability to apply general rules 

to specific problems and produce relevant 

solutions. 
 

7. Subject-specific learning outcomes  

Knowledge and comprehension 

1. The graduate has the ability to understand and communicate information effectively. 

2. The graduate has the ability to observe and obtain information from various sources. 

Specific academic skills 

 
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.  



1. The graduate has the ability to create automated tests of different levels of granularity for quality assurance of the 
developed systems. 

2. The graduate is familiar with tools used for testing, debugging, validating software applications. 

3. The graduate is familiar with methods for testing and verifying software systems. 

4. The graduate is familiar with project management tools, version control systems, and continuous 
integration/continuous delivery (CI/CD) concepts, methods, tools. 

 

8. Contents 

8.1. Course Teaching and learning methods Remarks3 

Verification and validation. 

Program inspection 
 

Interactive exposure 

Explanation 

Conversation 
Didactical demonstration 

 

Program testing (1): the concept of 

program testing; unit testing: testing 

criteria – black box testing, 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Program testing (2): the concept of 

program testing; unit testing: testing 

criteria –  white box testing (cont.) 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Program testing (3): Levels of 

testing (unit, integration, system, 

regression, acceptance) 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Testing Web applications 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Agile testing. Script testing versus 

exploratory testing 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Symbolic execution 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Model checking  
 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

The theory of program correctness. 

The evolution of the concept of 

program correctness. 

Floyd’s method for prooving 

correctness. 

Hoare’s axiomatisation method  

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

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



Dijkstra: the weakest 

precondition.Stepwise refinement 

from specifications 
 

Program Quality 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Verification/testing related activities: 

Technical testing skills, Soft testing 

skills, Giving, feedback. This 

activity is done in collaboration of 

the teacher with the students. 
 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 

 

Final exam preparation. 

Interactive exposure 

Explanation 

Conversation 

Didactical demonstration 
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Tutorials 

During lectures/seminars/laboratories tutorials will be given for each assignment. 
 
 
 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 

Seminar 1/Laboratory 1 

Inspection 

Presentation, Conversation, 

Problematizations, Discovery, 
 



            Inspection tool Other methods – individual 

study, exercises 

Seminar 2/Laboratory 2 

Test cases using Black-box 

Testing (BBT) 

            Continuous Integration tool 

(Jenkins) 

Presentation, Conversation, 

Problematizations, Discovery, 

Other methods – individual 

study, exercises 

 

Seminar 3/Laboratory 3 

Test cases using White-box Testing 

(WBT) 

Continuous Integration tool 

(Jenkins) 

Presentation, Conversation, 

Problematizations, Discovery, 

Other methods – individual 

study, exercises 

 

Seminar 4/Laboratory 4 

Levels of testing  - Integration testing 

Continuous Integration tool 

(Jenkins) 

Presentation, Conversation, 

Problematizations, Discovery, 

Other methods – individual 

study, exercises 

 

Seminar 5/Laboratory 5 

Web testing 

Web testing tool (e.g. Selenium Web 

Driver) 

Continuous Integration tool 

(Jenkins) 

Presentation, Conversation, 

Problematizations, Discovery, 

Other methods – individual 

study, exercises 

 

Seminar 6/Laboratory 6 

Correctness. Static analysis 

ESCJava2, JML 
 

Presentation, Conversation, 

Problematizations, Discovery, 

Other methods – individual 

study, exercises 

 

Bibliography 
 

See references from Lectures. 

Remark. For each seminar, students must be prepared. Various articles/chapters from books are required 

to be read previous to each seminar. 
 

 

9. Evaluation 

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

9.1. Course 

At the end of the semester a written 

examination will give a 

mark E. 

Written examination 50% 

9.2. Seminar/ laboratory 

The activity at 

seminaries, consisting 

from participation in 

solving the exercises 

and discussions will 

be appreciate by a 

mark S. 

Seminar =  

Grade for seminar 

Activity 

25% 

The activity at Laboratory 25% 

 
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.  



laboratories, consisting 

from participation in 

solving the exercises 

and discussions, will 

be appreciate by a 

mark L. 

activity 

9.3. Bonus point 

Students will have the possibility of 

obtaining bonus points at the final 

grade for additional activities that are 

related to Software systems 

verification and validation: conduction 

research/report and various activities 

during lectures.  

An R&D project could also be 

selected. 

Bonus point 

Bonus points 

at the final 

grade (after 

obtaining the 

final minimum 

required grade 

5). 

9.6 Minimum standard for passing 

Remark .  

• Seminar/Laboratory assignments/Practical laboratory work may not be redone in the retake 

session.  

• Written exams can be taken during the retake session. 

• Students from Previous Years to the current academic year 

o All the above rules apply to students from previous years. 

o Seminar/Laboratory assignments and practical laboratory activity must be redone during 

didactic activity time (in the 12 weeks before normal session). 

• Laboratory activity: each student will come with it own semi-group. 

• Laboratory activity: 3 out of 6 laboratories must be delivered. 

• Late delivery of assignments will be penilized. Maximum 4 weeks are allowed to deliver an 

assignment. After the deadline, the assignment will be graded with 0. 

• The final grade computed with the given formula must be at least 5 in order to pass the exam. 

Final grade=50%WrittenExam+25%Seminar+25%Laboratory 

Attend 75% of seminar activities during semester AND attend 90% of lab activities during semester. 
 
 

 

 

10. SDG labels (Sustainable Development Goals)6  

 

 
Sustainable Development Generic Label 

         

         

 
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/


        

No label 
applies 
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