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  2. Pre-Requisites

This subject is based on the competences and knowledge acquired in the subjects:

Basics of Programming I (1st course)
Basics of Programming II (1st course)
Computer Structure (1st course)

  3. Justification in the curriculum, relation to other subjects and to the profession

An operating system is a program that manages the hardware of a computer and facilitates the interaction between it and the user. It is, therefore, a low-level
software element that acts as an interface between high-level software and hardware.

This subject addresses the question of how a program can finally run on a physical system (hardware), and therefore his knowledge is indispensable for a
computer engineer. It can be considered as one of the fundamental subjects of the degree and appears in all similar study plans, both national and international.

This subject belongs to a degree qualification that complies with what is specified in the Resolution of June 8th, 2009, of the "Secretaría General de
Universidades" that establishes recommendations for the proposal by the Universities of reports of applications for official degrees that lead to the profession of
Technical Engineer in Computer Science, and covers the specific competences common to the branch of computing [CO5] Knowledge, administration and
maintenance of systems, services and computer applications, and [CO10] Knowledge of the features, functionalities and structure of the Operating Systems and
design and implement applications based on their services.

It is, therefore, a compulsory subject in the curriculum, regardless of the specific technology that the student wants to follow. The knowledge acquired in this
subject is complemented not only with those obtained in the subjects cited in the section of prerequisites but also with those of other contemporary subjects in the
curriculum (Organization of Computers, Real Time and Concurrent Programming ) as well as those of higher-level subjects (Distributed Systems, Operating
Systems II).

  4. Degree competences achieved in this course
Course competences
Code Description

CO10
Knowledge about the features, functions, and structures of operating systems and the design and implementation of applications based
on their services.

CO5 Knowledge, administration, and maintenance of systems, services and digital systems.
INS4 Problem solving skills by the application of engineering techniques.
PER1 Team work abilities.
PER2 Ability to work in multidisciplinary teams.
SIS3 Autonomous learning.
UCLM2 Ability to use Information and Communication Technologies.



  5. Objectives or Learning Outcomes
Course learning outcomes
Description
Understanding and use operating systems, both at user level and at programming level using its services.
Performance of the basic administration of an operating system.

  6. Units / Contents
 Unit 1: Computer Systems Overview
         Unit 1.1  Mode of operation
         Unit 1.2  Interrupts
         Unit 1.3  Input/Output
 Unit 2: Operating systems: a brief introduction
         Unit 2.1  What is an Operating System?
         Unit 2.2  Components of the operating system
         Unit 2.3  Evolution of operating systems.
         Unit 2.4  Operating systems structure
         Unit 2.5  Types of operating systems
         Unit 2.6  Activation of the operating system
 Unit 3: Processes
         Unit 3.1  Process Concept
         Unit 3.2  Multitasking
         Unit 3.3  Process information
         Unit 3.4  Lifecicle of a process
         Unit 3.5  Threads
         Unit 3.6  Services
 Unit 4: Deadlocks
         Unit 4.1  Principles of concurrency
         Unit 4.2  Principles of deadlock
         Unit 4.3  Deadlock prevention
         Unit 4.4  Deadlock Avoidance
         Unit 4.5  Deadlock detection and recovery
 Unit 5: Scheduling
         Unit 5.1  Introduction
         Unit 5.2  The problem of resource scheduling
         Unit 5.3  Characterization of processes
         Unit 5.4  Objectives of scheduling
         Unit 5.5  Scheduling levels
         Unit 5.6  Non-expulsive scheduling algorithms
         Unit 5.7  Expulsive scheduling algorithms
 Unit 6: Memory management
         Unit 6.1  General aspects of memory management
         Unit 6.2  Swapping
         Unit 6.3  Management of partitioned memory
         Unit 6.4  Paging and Segmentation
         Unit 6.5  Introduction to Virtual Memory
 Unit 7: File and directory management
         Unit 7.1  Functions and structure of a file system
         Unit 7.2  Files
         Unit 7.3  Directories
         Unit 7.4  Physical storage of files: block allocation and free space management
         Unit 7.5  Case studies
 Unit 8: Lab
         Unit 8.1  Introduction to Linux
         Unit 8.2  Introduction to shell-scripts
         Unit 8.3  The awk tool
         Unit 8.4  Process and thread services in Windows
  ADDITIONAL COMMENTS, REMARKS

In parallel to theoretical classes (topics 1 to 7), practical sessions (topic 8) will be conducted weekly  where  issues related to the Linux and Windows operating
systems, both at the user level as a programmer and administrator, will be addressed.

  7. Activities, Units/Modules and Methodology

Training Activity Methodology
Related Competences
(only degrees before RD
822/2021)

ECTS Hours As Com R Description

Class Attendance (theory) [ON-
SITE]

Lectures CO10 CO5 0.66 16.5 N - -
[MAG] Review of theoretical
concepts previously prepared by
students

Problem solving and/or case
Problem solving and exercises

CO10 CO5 INS4 PER1
0.72 18 N - -

[PRO] Problem solving (individual



studies [ON-SITE] SIS3 and group)
Progress test [ON-SITE] Assessment tests CO10 CO5 INS4 0.12 3 Y N Y [EVA] Tests of theory and

exercises (individual)

Laboratory practice or sessions
[ON-SITE]

Practical or hands-on activities CO10 CO5 SIS3 0.66 16.5 N - -
[LAB] Completion of the proposed
laboratory practices (individual)

Progress test [ON-SITE] Assessment tests CO10 CO5 0.12 3 Y N Y
[EVA] Tests of practices
(individual)

Final test [ON-SITE] Assessment tests CO10 CO5 INS4 0.12 3 Y Y Y

[EVA] Final evaluation test. It
allows to recover parts not
overcome during progress tests
(theory, exercises and practices).
If a student has passed the
subject in the progress tests will
not have to perform this final test
(individual)

Study and Exam Preparation [OFF-
SITE]

Combination of methods CO10 CO5 INS4 1.4 35 N - -
[EST] Preparation/study of theory
and exercises tests (individual)

Writing of reports or projects [OFF-
SITE]

project-based learning
CO10 INS4 PER1 PER2
SIS3 UCLM2

0.8 20 Y N Y
[RES] Development of a group
project: memory and code (in
group)

Study and Exam Preparation [OFF-
SITE]

Combination of methods CO10 CO5 0.48 12 N - -
[EST] Preparation/study of
practice tests (individual)

Writing of reports or projects [OFF-
SITE]

Combination of methods
CO10 CO5 INS4 PER1
SIS3 UCLM2

0.4 10 Y N N
[RES] Elaboration of deliveries
during the whole course related to
theory topics (individual)

Other off-site activity [OFF-SITE] Self-study CO5 SIS3 UCLM2 0.52 13 N - -
[PLAB] Preparation of laboratory
practices (individual)

Total: 6 150  
Total credits of in-class work: 2.4 Total class time hours: 60

Total credits of out of class work: 3.6 Total hours of out of class work: 90
As: Assessable training activity
Com: Training activity of compulsory overcoming
R: Rescheduling training activity

  8. Evaluation criteria and Grading System
 Grading System  

Evaluation System Face-to-Face
Self-Study

Student
Description

Theoretical exam 40.00% 0.00%
[ESC] There will be 2 controls (progress tests) of theory and
exercises throughout the course. A final exam will be
scheduled to recover the parts not passed during the course.

Laboratory sessions 30.00% 0.00%

[LAB] There will be 2 controls (progress tests) of practices
throughout the course. A final exam will be scheduled for those
students who have not passed the practices in the progress
tests.

Projects 20.00% 0.00%
[INF] Realization of a programming project and a report on the
assigned topic (in a group)

Assessment of active participation 10.00% 0.00%
[INF] Elaboration of deliveries during the whole course related
to theory and exercises topics.

Total: 100.00% 0.00%  

Evaluation criteria for the final exam:
There will be a final test of Theory, Exercises and Practices for the students that didn't pass the tests made during the continuous evaluation.

To pass the subject it will be necessary to pass the block "Theory and Exercises" + "Practices" taking into account the weights shown in the previous table. In
addition, the global mark of the subject must be greater than or equal to 5. That is, it must be fulfilled simultaneously that
"Theory and Exercises" * 0.4 + "Practices" * 0.3> = 3.5 (out of 7)
and "Theory and Exercises" * 0.4 + "Practices" * 0.3 + "Project" * 0.2 + "Deliverables" * 0.1> = 5 (out of 10)

The student who does not pass the theoretical exam will have a grade not higher than 4.00 even if the overall mark obtained is another, including more than
5.00.
Specifications for the resit/retake exam:
There will be an extraordinary test of Theory, Exercises and Practices for the students that didn't pass the ordinary test. 
The students that didn't pass the Project in the ordinary call will be allowed to deliver it again.
To pass the subjet, the same conditions must be fulfilled as in the ordinary call.
Specifications for the second resit / retake exam:
There will be an extraordinary test of Theory, Exercises and Practices. The marks of "Project" and "Deliverables" of the last year in which the subject was taken
will be saved.

To pass the subjet, the same conditions must be fulfilled as in the extraordinary call.

  9. Assignments, course calendar and important dates
Not related to the syllabus/contents
Hours hours



Class Attendance (theory) [PRESENCIAL][Lectures] 3
Progress test [PRESENCIAL][Assessment tests] 3
Progress test [PRESENCIAL][Assessment tests] 3
Final test [PRESENCIAL][Assessment tests] 3
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 21
General comments about the planning: This course schedule is APPROXIMATE. It could vary throughout the academic course due to teaching needs, bank
holidays, etc. A weekly schedule will be properly detailed and updated on the online platform (Virtual Campus). Note that all the lectures, practice sessions,
exams and related activities performed in the bilingual groups will be entirely taught and assessed in English. Classes will be scheduled in 3 sessions of one
hour and a half per week. The assessment activities could be performed in the afternoon, in case of necessity.

Unit 1 (de 8): Computer Systems Overview
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 2
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 1
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 1.5

Unit 2 (de 8): Operating systems: a brief introduction
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 2
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 1
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 1.5

Unit 3 (de 8): Processes
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 3.5
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 3.5
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 2.5

Unit 4 (de 8): Deadlocks
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 2
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 3
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 1.5

Unit 5 (de 8): Scheduling
Activities Hours
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 3
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][project-based learning] 20

Unit 6 (de 8): Memory management
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 2
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 3
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 1.5

Unit 7 (de 8): File and directory management
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 2
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 3.5
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 2
Writing of reports or projects [AUTÓNOMA][Combination of methods] 1.5

Unit 8 (de 8): Lab
Activities Hours
Laboratory practice or sessions [PRESENCIAL][Practical or hands-on activities] 16.5
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 12
Other off-site activity [AUTÓNOMA][Self-study] 13

Global activity
Activities hours
Class Attendance (theory) [PRESENCIAL][Lectures] 16.5
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 18
Progress test [PRESENCIAL][Assessment tests] 3
Laboratory practice or sessions [PRESENCIAL][Practical or hands-on activities] 16.5
Progress test [PRESENCIAL][Assessment tests] 3
Final test [PRESENCIAL][Assessment tests] 3
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 35
Writing of reports or projects [AUTÓNOMA][project-based learning] 20
Study and Exam Preparation [AUTÓNOMA][Combination of methods] 12
Writing of reports or projects [AUTÓNOMA][Combination of methods] 10
Other off-site activity [AUTÓNOMA][Self-study] 13

Total horas: 150
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