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Study (s)

Degree Center Acad. Period
year

1400 - Degree in Computer Engineering School of Engineering 2  Second term

Subject-matter

Degree Subject-matter Character

1400 - Degree in Computer Engineering 14 - Operating systems, distributed  Obligatory
systems and networks

Coordination
Name Department
PEREZ CONDE, CARLOS 240 - Computer Science

SUMMARY

The course "Operating Systems' is a compulsory 6 ECTS, taught in the second quarter of second-degree
course in Informatics Engineering and Telematics Engineering. In the degree in Informaticsis part of the
matter "Operating Systems, Distributed Systems and Networks."

The course covers the operating systems from three complementary viewpoints:

. The operating system as an interface for developing and running applications. From this
point of view we consider the basic abstractions provided by the operating system (processes, memory,
filesand input / output) and the services related to them.

. The operating system as a control system that manages the use of computer resources and
relies on the hardware (hardware) to ensure the proper functioning of the system.
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. The OS as a program. Therefore it also takes into account aspects such asitsinternal
structure, and the data structures and algorithms used to perform their functions.

Overall Objectives

. Show what an operating system is and what services it offers, providing an overview of the
functioning of today's computers and, specifically, the roles played by the operating system.

. Show basic abstractions provided by the operating system and what operations can be done
with them, emphasizing the role of the operating system as a platform for developing and running
applications.

. Show the correspondence between these basic abstractions and the physical components of
a compuiter, illustrating how the operating system requires hardware support to provide these abstractions.
And how operating systems manage the physical resources available, with special emphasis on the
efficiency and cost of the different solutions.

. Analyze current concepts and rel ate them to older ones, highlighting the benefits of new
solutions and why they were introduced.

. To enable the student as a user and as a programmer in the operating system environment.
. To initiate the student in the administration of operating systems and its security.
Contents

. Introduction

. Processes and threads

. Processor scheduling

. Memory Management

. Process communication and synchronization

. I nput/ouput management

. Filesystems

. Security

. Virtualization
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PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

It is recommended to have completed the following courses: Computer Science, Computer Technology,
Computer Fundamentals, Computer Structure, Programming, Data structures and algorithms, and User
environments.

OUTCOMES

1400 - Degree in Computer Engineering

- G4 - Ability to define, evaluate and select hardware and software platforms for the development and
implementation of computer systems, services and applications, in accordance with both the
knowledge and the specific skills acquired in the degree.

- R1 - Ability to design, develop, select and evaluate computer applications and systems while ensuring
their reliability, safety and quality, according to ethical principles and current legislation and
regulations.

- R10 - Knowledge of the features, functionalities and structure of operating systems and ability to
design and implement applications based on the services that they provide.

- R14 - Knowledge and application of the fundamental principles and basic techniques of parallel,
concurrent, distributed and real-time programming.

- TI2 - Ability to select, design, implement, integrate, evaluate, build, manage, exploit and maintain
hardware, software and network technologies, within adequate cost and quality thresholds.

LEARNING OUTCOMES

This course alows for the following learning outcomes:

1. Describe what an operating system (OS) isand what itsrole is, being able to compare major
operating systems.

2. Explain what are processes and threads and how they are managed by the operating system,
and write simple programs which use the services to manage processes and threads.

3. Explain the advantages and disadvantages of several scheduling algorithms and evaluate
their suitability based on certain objectives.
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4. Explain the advantages and disadvantages of the different mechanisms of memory
management including virtual memory.

5. Describe the different communication and synchronization mechanisms and select which
oneto usein aparticular case, being able to design and implement concurrent algorithms that use them.

6. Explain the differences among different 1/0 devices based on how they are managed by the
operating system and what is the structure of the 1/0.

7. Explain the basic abstractions provided by filesystems and the services related to them, and
compare different file systems.

8. Explain the objectives of operating systems security, compare different security policies and
choose the most suitable for each case.

0. Explain the concept of virtual machine and the differences among different types of
virtualization, identify situations where it is beneficial to use virtualization and select the most
appropriate type for each case.

To complement the above results, this subject also allowsto acquire the following dexterities and social
skills:

Dexterities:

. Understanding what an operating system (OS) is, being able to compare among major
operating systems.

. Using operating system services for sequential and concurrent application development.
. Understanding the rel ationship between OS services and hardware, as well as the
relationship among the abstractions, getting an overall knowldedge of how an operating system works.
. Compare and select the most appropriate algorithms for the management of processes and
threads, memory, I/0O and filesystems.

. Install, configure and perform basic system administration taking into account operating
system security.

. Solve problems that span different concepts of the subject.

. Analyze the reasons for low performance or malfunctioning of operating systems.

. Compare and select different virtualization solutions and use some of them to create and

maintain virtual machines.

34679 Operating Systems 4



Course Guide
34679 Operating Systems

Social skills:

. Being able to justify in writing the work done, including the analysis of different options
and why one of them was selected.

. Being able to discussissues orally on the subject.

. Being able to collaborate with others in problem solving and implementation of programs,

participating in the organization and review of group work.

DESCRIPTION OF CONTENTS

1. Introduction

Theory and problems (3T)

- Definition and purpose of operating systems

- Milestones in the development of operating systems

- Operating system performance

- Virtualization

Laboratory

- Creating a virtual machine and installing a Linux operating system (2.5 hours)
- Shell scripting(2.5 hours)

- C Language (2.5 hours)

2. Processes and threads

Theory and problems (3T +1 P)

- Concept of process Concept

- Creating and destroying

- Context change

- Multithreaded processes

- Creating and destroying threads

- Advantages and disadvantages of using multiple threads

3. Processor scheduling

Theory and problems (4T+2P)

- Short, medium and long-term scheduling

- Scheduling algorithms for single processsor systems
- Multiprocessor and real-time scheduling

Laboratory

- Process and thread creation (2,5 hours)
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4. IPC and synchronization

Theory and problems (4T +3P)

- Concept of concurrency

- Communication and synchronization models

- Mutex and condition variables

- Message Passing

- Other mechanisms of communication and synchronization
- Deadlocks

Laboratory

- Concurrent Programming (2.5 hours)

5. Memory

Theory and problems (5T +2P)
- contiguous allocation

- segmented model

- paged model

- virtual memory

6. Filesystems

Theory and problems (4T +1 P)

- Filesystem concept

- Logical description: files, folders, aliases, indirect files

- Physical Description: filesystem structure, free space management, space allocation
- Example cases

Laboratory

- Filesystems (2.5 hours)

7. Security

Theory and problems (2T +1 P)

- authentication

- access control

Laboratory

- Introduction to System Administration (2.5 hours)
- Security (2.5 hours)
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8. Input/output

Theory and problems (3T)

- Requirements and general structure

- Device Drivers

- Device-independent I/O software, access control, synchronous and asynchronous 1/O
- User-mode code, system and I/O libraries, queue management

ACTIVITY Hours % To be attended
Theory classes 30,00 100
Laboratory practices 20,00 100
Classroom practices 10,00 100
Development of group work 10,00 0
Development of individual work 5,00 0
Preparation of evaluation activities 10,00 0
Preparing lectures 35,00 0
Preparation of practical classes and problem 30,00 0
TOTAL| 150,00

TEACHING METHODOLOGY

Theoretical classroom activities will be used to introduce the main points of the subject, providing a
global and inclusive vision, analyzing in detail key issues, encouraging student participation. These
activities are complemented by practical activitiesin order to apply the basics and expand the knowledge
and experience. They include the following types of classroom activities:

. Problem-solving sessions. (Individually and in groups).
. Labs. (In couples).
. Evaluation quizs.

In addition to classroom activities, students must perform personal homework (directed bibliographic
research, questions, problems, preparation of classroom activities, study). These tasks will be primarily on
an individual basis, in order to promote autonomous work, but they will also include work requiring the
participation of small groups of students (2-4) to build team work skills.

The e-learning platform of the University of Vaenciawill be used to support communication with
students. This platform will provide access to course materials.
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EVALUATION

The subject may be evaluated in two ways, one giving greater weight to classroom activities and a
another one giving greater weight to the final exam. All students will have as final score the higher of the
two.

The evaluation of the course will take place in the first call by:
» Evaluation of theory and problems (TP).
This part will count 75% of the final grade and it will be necessary to obtain 4,5 out of 10.

 Continuous assessment (CA), based on the participation and degree of involvement in the teaching-
learning process, taking into account regular attendance and participation. This part can not be
recovered.

» Tests, which consist of both theoretical and practical questions. The testswill be carried out in the
first half of the semester (T1), during the second half of the semester (T2) and in the testing period
(T3).

Each of these tests will cover all course content covered until then.
The TP grade will be computed as follows:
TP=0.15* CA+0.15* T1+0.25* T2+ 0.45* T3.

» Laboratory activities (L) will be assessed based on the achievement of objectives in the laboratory
sessions.

Activitieswill be performed in pairs, their weight being 25% of the final mark. All laboratory sessions
will have the same weight on the final grade.

It will be necessary to get 4,5 out of 10 in this part. (Both in the first and second calls).

If unable to attend a session, the student will have to show its work to the professor in person during
attendance hours. Students must be prepared to answer questions about the conduct of the practice and to
perform parts of it at the moment (with minor changes). This type of delivery has to be done before any
laboratory session has taken place and will be penalized with 20%.

The mark will be formed in the case of following the continuous assessment as the sum of the previous
parts as follows:

e IfTP<450rL <45
Fina_grade = Minimum (TP, TL)
» Otherwise:

Final_grade=0.75* TP+ 0.25* L
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In case of not passing the subject by following the continuous assessment model (or if the grade
calculated in this second way is more favorable to the student), the T3 assessment test will be the fina
course exam and TP will be calculated as follows:

TP=0.15* CA+0.85* T3
The final grade is computed in the same way as with continuous assessment.

In the second call the course will be assessed in the same way asin the first call, with the following
exceptions:

* A new delivery period for lab assignment will be opened (with the same conditions asin the 1st
call), except for the penalty, which will be 30%. The deadline for submission is the day before the
second call test.

» The second call test replaces the T3 test.

» The EC mark will be the same than in the first call.

REFERENCES

Basic
- Sistemas Operativos. William Stallings. Prentice Hall.

- Fundamentos de Sistemas Operativos. Abraham Silberschatz, Peter Baer Galvin y Greg Gagne. John
Wiley & Sons.

- Sistemas Operativos. Una vision aplicada. Jesus Carretero, Félix Garcia, Pedro de Miguel y F. Pérez.
McGraw-Hill.

Additional
- "C for Programmers with an Introduction to C11". Harvey Deitel; Paul Deitel. Prentice Hall.
- "Programming in C". Stephen G. Kochan. Addison-Wesley Professional.

- Unix and Linux System Administration Handbook, Evi Nemeth, Garth Snyder, Trent R. Hein, Ben
Whaley. Prentice Hall.

ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

1. Contenidos
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Sin cambios.

2. Volumen detrabajoy planificacion temporal dela docencia

Se mantiene, en lamedida de lo posible, el volumen de trabajo, sustituyendo las sesiones presencial es por
videos de apoyo parala explicacion de contenidos y la realizacion de demostraciones précticas, y por
foros especificos de Aula Virtual para discusion y resolucion de dudas.

La planificacion temporal se mantiene a nivel semanal, aunque se han sustituido las actividades
presenciales por actividades asincronas (videos, foros y trabajo con maquinas virtual es).

3. Metodologia docente

L as actividades presencial es de teoria se sustituyen por presentaciones |ocutadas, videos con
demostraciones y videos de resolucion de problemasy casos practicos. Ademéas, se habilita un foro
especifico por tema para fomentar la discusion reflexivay resolver dudas, completando asi € aprendizaje.

L as actividades presenciales de laboratorio incluyen un guion detallado que puede |levarse a cabo usando
laméaquinavirtual de laasignatura. Como con lateoria, se habilita un foro por préactica parafomentar la
discusion reflexivay resolver dudas, como forma de completar €l aprendizaje.

4. Evaluacion

. Se eliminalaprueba T2.

. Se aumenta el peso de la evaluacion continua (EC) dentro de la parte de teoriay practica (TP),
pasando a 25% de TP.

. Se aumenta el peso de la prueba T1, realizada presencialmente, pasando al 25% de TP.

. Se aumenta &l peso de las préacticas de laboratorio (L), pasando a 30% de lanotafinal (NF).

. Se cambia el examen T3 (examen final) a modalidad no presencial, formado por cuestionarios en

AulaVirtual que incluiran preguntas tipo test, de respuesta breve y de resolucién de problemas y/o casos
préacticos. Las preguntas no serén necesariamente las mismas paratodo € alumnado y se podréan
establecer franjas de tiempo separadas para diferentes partes de la prueba (por ejemplo, para el test y para
las cuestiones). En caso de considerarlo necesario, € profesorado podra requerir luna entrevista personal
telematica paraque la o e estudiante pueda justificar sus respuestas y demostrar sus conocimientos.

. Se cambialarealizacion presencial de las practicas de laboratorio (L) por la entrega de una
memoria explicativa del trabajo realizado, que debe acompariar a resto de evidencias ya solicitadas
(programas, ficheros de configuracion...).
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Con estas modificaciones, el cllculo delanotafina (NF) seredizard de lasiguiente forma:

TP = Maximo(0,25* EC+0,25* T1+0,5*T3; 0,25*EC+0,75*T3)

L contintia siendo |la media aritmética de |as 8 sesiones de laboratorio.
SiTPoL <45, NFese minimo delas dos.

S TPyL>=45 NF=0,7*TP+0,3*L

En 22 convocatoria se repetira el examen T3. Adicionalmente, se permitirala entrega en linea de préacticas
de laboratorio hasta €l dia de la 22 convocatoria. Esta entrega tendra una penalizacion del 30%.

5. Bibliogr afia

Dentro de labibliografiaya se incluian libros y referencias electronicas, por |o que se ha pasado a
recomendar estas referencias por delante de las disponibles Unicamente en papel.
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