
COURSE DESCRIPTION

Mobile Application Development

Academic year 2026-2027

1. Programme-related data

1.1. Higher Education Institution Babeș-Bolyai University

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

1.7. Form of education Full time

2. Course-related data

2.1. Course title Mobile Application Development Course code MLE5078

2.2. Course coordinator Dan Cojocar, PhD

2.3. Seminar coordinator Dan Cojocar, PhD

2.4. Year of study 3 2.5. Semester 5 2.6. Type of assessment Exam

2.7. Course status Compulsory 2.8. Course type Specialisation subject (DS)

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

3.1. Number of hours per week 3 of which: 3.2 course 2 3.3. seminar/ laboratory/ project 1 lab

3.4. Total of hours in the curriculum 42 of which: 3.5 course 28 3.6. seminar/ laboratory 14

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

Learning from textbooks, course materials, bibliography, and notes (IS) 10

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

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 15

Tutoring (professional guidance) 8

Examinations 5

Other activities 0

3.7. Total hours of individual study (IS) and self-taught activities (ST) 58

3.8. Total hours per semester 100

3.9. Number of credits 4

4. Prerequisites (where applicable)

4.1. curriculum-related Object Oriented Programming, Advanced Programming Methods

4.2. skills-related Average Java/Kotlin programming skills

5. Specific conditions (where applicable)

5.1. course-related Projector

5.2. seminar/laboratory-related Internet access and ability to use personal laptops

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

Professional competencies

Competency 

code

Competency

PC1 create software

PC4 define software architecture

PC11 use software design patterns

Transversal competencies

Competency 

code

Competency

TC1 Work independently

TC2 Solve problems

1The 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.



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

PC4

The student/graduate selects, describes, analyzes, 

and explains modern programming paradigms, 

including functional programming, object-oriented 

programming, and parallel programming, using 

current languages and frameworks.

The student/graduate designs, plans, builds, 

and develops scalable software applications 

and uses hardware and software resources 

efficiently.

7. Subject-specific learning outcomes (referred to by each subject coordinator across the range of competencies and 

learning outcomes at the level of the degree programme)

Knowledge and comprehension

• The graduate can design, develop and debug mobile applications, including architecture, local persistence and 

network communication (REST).

• The graduate knows reactive programming (coroutines, Flow) and cross-platform development (e.g. Flutter).

Specific academic skills

• The graduate can apply architectural styles, design patterns and best practices to build native and cross-platform 

mobile applications.

• The graduate can integrate cloud services (e.g. Firebase) and apply security measures in mobile applications.

• The graduate is familiar with testing/debugging tools, version control systems and CI/CD practices.

8. Contents

8.1. Course Teaching and learning methods Remarks3

1. Introduction to mobile app development

• Course logistics and prerequisites (OOP, 

statically-typed language, IDE)

• Overview of the CRUD project (UI, native, non-

native, DB, networking)

• Fundamentals of mobile development

2. Lists and REST resources

• Building a native CRUD application

• Displaying lists (RecyclerView)

• Consuming REST resources

3. Navigation and REST Resources

• REST clients with Retrofit

• Networking (OkHttp, Gson, RxJava)

• Master-detail navigation

4. Local Persistence & Architecture Components

• Persistence options: storage, shared preferences, 

databases

• Databases: SQLite, Room, Realm, SQLDelight

• Architecture Components

5. Coroutines, Flow & Reactive programming

• Why reactive: handling asynchronous sources

• Kotlin Coroutines and Flow

• Reactive streams (RxJava)

6. Flutter Architecture

• Flutter app structure: widgets, gestures, state

• Architectural layers (framework, engine, 

embedder)

• Cross-platform UI with Dart

7. Securing mobile apps

Exposure: description, examples, 

discussion of case studies, live demo.

2The 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.
3For example, organisational aspects, recommendations for students, specific aspects relating to the course/seminar, such as inviting experts 

in the field, etc.



• Android security strategy (Google Play Protect, 

OS hardening)

• Secure Development Life Cycle (SDLC)

• Vulnerability management

8. System Services & Sensors

• Background work (sync, uploads, processing)

• Threads, Services, WorkManager and schedulers

• Working with sensors

9. Animations

• Animations as visual cues for UI state changes

• Property animation framework

• Material motion

10. Advanced Mobile Development

• App widgets (home-screen mini views)

• Advanced platform features

11. Firebase Services & Monetize Apps

• Firebase platform overview

• Key services (Authentication, Database, 

Remote Config)

• App monetization

12. Architecture Guide Update & Multiplatform 

Mobile

• Architecture goals: scalability, quality, 

robustness, testability

• Layered architecture (UI, domain, data) and 

unidirectional data flow

• Multiplatform mobile development

13. AI

• Integrating AI/ML in mobile applications

• On-device ML and AI SDKs/APIs

14. Testing Frameworks & Exam Discussions

• Types of software testing (unit, acceptance, 

security, stress)

• Mobile testing frameworks

• Exam discussions

Discussion of case studies, exam 

discussions.

Bibliography

• Android Development. http://developer.android.com/index.html

• React Native. https://facebook.github.io/react-native/

• Flutter. https://flutter.io/docs

• Android codelabs. https://developer.android.com/get-started/codelabs

• Vogella. Android Development Tutorials. http://www.vogella.com/android.html

8.2. Seminar/ laboratory Teaching and learning methods Remarks

1. Getting Started

• Create Android and Flutter sample applications.

• Discuss the L1 and L2 assignments.

2. Specification evaluation.

3. CRUD Specifications discussion. Specification 

reevaluation.

4. Evaluate the UI module.

5. Evaluate the local persistence logic.

6. Evaluate the network/online communication logic.

Exposure: description, discussion. 

Evaluation.

The lab is structured 

as 2 hours classes 

every second week.

7. Bonus/Final project evaluation.

Bibliography

• Android Development. http://developer.android.com/index.html

• React Native. https://facebook.github.io/react-native/

• Flutter. https://flutter.io/docs

• Android codelabs. https://developer.android.com/get-started/codelabs

• Vogella. Android Development Tutorials. http://www.vogella.com/android.html

9. Evaluation

http://developer.android.com/index.html
https://facebook.github.io/react-native/
https://flutter.io/docs
https://developer.android.com/get-started/codelabs
http://www.vogella.com/android.html
http://developer.android.com/index.html
https://facebook.github.io/react-native/
https://flutter.io/docs
https://developer.android.com/get-started/codelabs
http://www.vogella.com/android.html


Type of activity 9.1. Evaluation criteria4 9.2. Evaluation methods5 9.3. Percentage 

in the final 

grade

9.4 Course

• The basic principle of the domain.

• Apply the course concepts.

• Problem-solving.

Practical examination 40%

9.5 Seminar/ laboratory

• Be able to implement course concepts 

and algorithms.

• Apply techniques for different classes of 

programming languages.

• Practical evaluation 

during the semester.

• Portfolio.

60%

9.6. Minimum standard for passing

• Attend 90% of lab activities during the semester.

• At least grade 5 (1 to 10 scale) in all activities, seminar/lab, and written exam.

• The final grade must be at least 5.

10. SDG labels (Sustainable Development Goals)
6

Sustainable Development Generic Label

✓

No label 

applies

Signature of course coordinator, Signature of seminar coordinator,Date of entry:

Dan Cojocar, PhD Dan Cojocar, PhD

Signature of the head of department,Date of approval in the department:

Adrian Sterca, PhD

4The 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.
5Both final evaluation methods and ongoing evaluation strategies should be established.
6Select a single label, the one that, according to the Procedure for applying SDG labels in the academic process, best suits the discipline. If 

the discipline addresses sustainable development in general terms, the general Sustainable Development label may be assigned. If none of the 

labels describes the discipline, select the last option: „No label applies.”.

https://green.ubbcluj.ro/educatie/etichetarea-disciplinelor-cu-etichete-odd/procedura-de-aplicare-a-etichetelor-odd/

