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Course  Computer Science Academic year 2021-2022 

Subject Operating Systems ECTS 5 

Type of course Compulsory 

Year 2.nd Semester 2nd semester Student Workload: 

Professor(s) Celestino Alexandre A.P. Gonçalves Total 140 Contact 75 

Area Coordinator Fernando Melo Rodrigues 

 

 
1. LEARNING OBJECTIVES 

1. To characterize the organization and to describe the major services provided by an 
operating system (OS). 

2. To describe and to apply a number of CPU scheduling algorithms to specific cases 
and to characterize processes synchronization and deadlock problems, characterizing 
and applying some solutions. 

3. To characterize, to compare and to apply several memory management techniques to 
specific cases and to describe the principal characteristics of storage management. 

4. To discuss and to characterize the goals and principles of protection in a modern 
computer system, as well as security threats and attacks. 

5. To install and to setup an operating system. 
 

2. PROGRAMME 
1. Introduction to Operating Systems. 

1.1. The operating system in the computer system context. 
1.2. Historic evolution. 
1.3. Operating-system operations. 
1.4. Operating-system structure. 

2. Process Management. 
2.1. Process concept. 
2.2. Multithreaded programming. 
2.3. Process scheduling. 

3. Process Coordination. 
3.1. Synchronization. 
3.2. Deadlocks. 

4. Memory Management. 
4.1. Memory-management strategies. 
4.2. Virtual-memory management. 

5. Storage Management. 
5.1. File System. 
5.2. I/O Systems. 

6. Protection and Security. 
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6.1. System Protection. 
6.2. System Security. 

7. Practical Case Studies. 
7.1. Windows. 
7.2. Linux. 
 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 
1. Content 1 is consistent with Objective 1: it focuses on aspects like structure and 

operations of an OS. 
2. Contents 2 and 3 are consistent with Objective 2: they focus on aspects of process 

management and coordination, like multithreaded programming and a number of 
process scheduling algorithms, as well as process synchronization and deadlock 
solutions. 

3. Contents 4 and 5 are consistent with Objective 3: they focus on memory management 
mechanisms, on the advantages of a virtual memory system, and characterize the file 
system and the I/O system functions. 

4. Content 6 is consistent with Objective 4: it focuses on aspects of protection and 
security of the OS, like principles and implementation of protection, the security 
problem, security threats, attacks and tools. 

5. Content 7 is consistent with Objective 5: the Windows and Linux OSs are used and 
analyzed as practical case studies. 
 

4. MAIN BIBLIOGRAPHY  
Mandatory: 

1. Silberschatz, A., Galvin, P.B. and Gagne, G., Operating System Concepts, 10.th 
edition. John Wiley & Sons, 2018. ISBN: 978-1-118-06333-0. 

2. Pereira, F. and Guerreiro, R., Linux – Curso Completo, 7.ª Edição Atualizada. Lisboa: 
FCA – Editora de Informática, 2012. ISBN: 978-972-722-701-3. 

3. Gonçalves, C. Sistemas Operativos – Fichas Práticas de Exercícios. IPG – ESTG, 
2018. 

Recommended: 
4. Marques, J.A., Ferreira, P., Ribeiro, C., Veiga, L. and Rodrigues, R., Sistemas 

Operativos, 2.ª Edição Atualizada. FCA – Editora de Informática, 2012. ISBN: 978-
972-722-756-3. 

5. Tanenbaum, A.S. and Bos, H., Modern Operating Systems, 4.th edition. Pearson, 
2014. ISBN: 978-013-359-162-0. 

6. Stallings, W., Operating Systems: Internals and Design Principles, 9th Edition, 
Pearson, 2017. ISBN: 978-013-467-095-9. 

7. Trezentos, P. and Nunes, S., Linux para PCs - Caixa Mágica - O Linux em Português, 
3.ª Edição Atualizada. FCA - Editora de Informática, 2008. ISBN: 978-972-722-603-0. 
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8. Trezentos, P. and Cardoso, A., Fundamental do Linux, 3.ª Edição Atualizada. FCA - 
Editora de Informática, 2006. ISBN: 978-972-722-514-9. 
 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 
Teaching Methodologies: 

1. Lecture. 
2. Interactive lesson. 
3. Problem solving. 
4. Tutorial session. 

Evaluation methodologies: 
Continuous evaluation 
1. Written test: 50% (Minimum: 6/20). 
2. Practical component: 50%. Individual and presential evaluation of student 

performance in the development of practical works in classroom (Maximum number: 
2/week). Must be concluded by the last week of lessons. 

3. The “student-worker” can ask the teacher, if needed, for alternative hours for his 
practical component evaluation, but must accomplish the same requirements of that 
evaluation component. 

Final exam evaluation (Normal, recourse or special exam periods) 
1. Component 1 (written test): 50% (Minimum: 6/20). 
2. Component 2 (practical component): 50%. The student may be excused from this 

component if he has obtained the practical component assessment in the continuous 
evaluation. 
 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 
1. Lecture is consistent with the objectives due to the need to provide students with the 

theoretical contents and their interrelatedness, namely the characterization of the 
organization and the description of the major services provided by an OS (Objective 
1), the description of a number of CPU scheduling algorithms and the characterization 
of process synchronization and deadlock problems (Objective 2), the characterization 
and comparison of a number of memory management techniques and the description 
of the principal characteristics of storage management (Objective 3) and the 
discussion of the goals and principles of protection, as well as security threats and 
attacks in a modern computer system (Objective 4). 

2. Interactive lessons are consistent with the objectives since interaction between the 
participants in the classroom favors the concepts and skills acquisition needed to 
discuss and apply the various issues of CPU scheduling, process synchronization 
and deadlock methodologies to particular cases (Objective 2), to discuss and apply 
various memory management techniques to concrete cases (Objective 3) and to 
install and setup an OS (Objective 5). 
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3. Problem solving is consistent with the objectives since the application of theoretical 
contents to solve real life practical exercises related to CPU scheduling, processes 
synchronization and deadlock and memory management problems (Objectives 2 and 
3) helps to consolidate the acquired skills, highlighting the students expertise. 

4. Tutorial sessions are consistent with the objectives since they are used to supervise 
and to control the independent student work, namely through the weekly development 
of practical assignments to solve CPU scheduling, process synchronization and 
deadlock, memory management and system protection and security problems 
(Objectives 2, 3 and 4), as well as the practical experimentation and confirmation with 
the Windows and Linux OSs (Objective 5), allowing students to see their work 
validated by the teacher and to clarify any existing doubts. 
 

7. ATTENDANCE 
There are no minimum requirements. 
 

8. CONTACTS AND OFFICE HOURS 

Name E-Mail Telephone Office # Office hours 
Celestino Gonçalves celestin@ipg.pt 1202 2 Monday: 14:30 - 17:30 

Wednesday: 16:30 - 19:30 
 
 
 

Date: June 30, 2021 

 

 

Fernando Melo Rodrigues 

Area Coordinator 

 

 

Celestino Gonçalves 

Professor 

 


