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Prerequisites

For the full understanding of the contents of the course, it is convenient to have a basic
ability in programming and a good knowledge of how programs execute in computers.
For this, you should have completed Computer science, Internet applications'
programming, and Digitalization and microcontrollers courses.

Objectives and Contextualisation

This subject is the first within the subject of Cyber-Physical Systems, in which cities are
treated as proper cyber-physical systems where software is combined with the city. In
this sense, the data that is collected from urban environments is transmitted and
processed for decision making, which ultimately ends up in control actions that affect the
same urban environments.

In this context, the Cyber-physical systems' course objective is that students acquire the
following competences:

Know how control loop closes in urban cyber-physical systems.
Have notions of the usual requirements of cyber-physical systems, including
real-time ones.
Understand the aspects of security, reliability and robustness of the systems.
Know the software development methodology of the cyber-physical systems.
Understand the different computational models of the systems.
Have practical skills with the design and manipulation of state-oriented
computational models.
Know how to estimate implementation costs from the computational models of the
systems.

Have the rudiments of programming for the implementation of control software in
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Have the rudiments of programming for the implementation of control software in
cyber-physical systems.

Competences

Critically analyse work carried out and demonstrate a desire to improve.
Design platforms of management, integration of public and government services applying technologies
and systems of sensorization, acquisition, processing and communication of data.
Students must be capable of applying their knowledge to their work or vocation in a professional way
and they should have building arguments and problem resolution skills within their area of study.
Students must be capable of communicating information, ideas, problems and solutions to both
specialised and non-specialised audiences.

Learning Outcomes

Analyse the behaviour of cyberphysical systems through simulation and the measurement of real data.
Critically analyse work carried out and demonstrate a desire to improve.
Describe the basic principles of cyberphysical-system behaviour.
Design cyberphysical systems for the management of intelligent cities.
Interpret the mechanisms of monitoring and control in cyberphysical systems.
Relate the elements that intervene in the model of an intelligent city with those of cyberphysical
systems, including problems deriving from information management.
Students must be capable of applying their knowledge to their work or vocation in a professional way
and they should have building arguments and problem resolution skills within their area of study.
Students must be capable of communicating information, ideas, problems and solutions to both
specialised and non-specialised audiences.

Content

Introduction to cyber-physical systems
Guarantees in the cyber-physical systems
Modeling of physical systems: continuous and hybrid systems
Modeling of computer systems and control
Architecture of cyber-physical systems
Multi-agent systems

Methodology

Teaching is structured in the following face-to-face activities:

Theory classes: Presentations of course contents, with a first part that is devoted to
the dissemination of the necessary knowledge for the analysis and the design of
cyber-physical systems, and to explain cases that situate in context the knowledge
and the abilities that are acquired during the course. The second part will be
devoted to the discussion of problems that will be dealt with in the corresponding
seminars.
Problem-solving seminars: Discussion of small case studies (for example, control
of a microwave oven) that serve to consolidate theoretical knowledge regarding the
analysis and design of cyber-physical systems.
Laboratory practices: Team work at laboratory, following a walk-through guide
under the supervisions of a teacher. Each session will deal with a specific aspect
regarding the implementation of cyber-physical systems.
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There is a very important part of team work outside the classroom and the laboratory. In
this sense, each member of each team will have to assume different roles for each
assignment. This also means having to work in an organized way and know how to work
autonomously when appropriate.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Attendance and participation in theory classes 22 0.88 3, 5, 6

Laboratory: Course project development 12 0.48 1, 2, 4, 8, 7

Problem solution proposals and discussion 12 0.48 1, 2, 4, 8, 7

Type: Supervised

Course project follow-up 6 0.24 2, 8, 7

Tutoring: Additional problem-solving activities 6 0.24 1, 2, 4, 8, 7

Type: Autonomous

Course project development and report writing 12 0.48 1, 2, 4, 8, 7

Problem-solving 24 0.96 2, 4, 7

Study 26 1.04 3, 5, 6

Assessment

a) Procedure and assessment activities' plan

The assessment is continuous with specific activities (exams and assignments) throughout the course. These
assessment activities generate a series of grades that determine the final grade.

The calculation of the final grade, , follows the expression:n

n = max( ·50% + ·25% + ·25%, ·75% + ·25% )x c p x p

where , , and  are the grades of the exam, continuous assessment, and project parts, respectively.x c p

The final grade will be, at most, 4.5 if  or  <5. In other words, exam and project must be passed separately.x p

Note that, in case the continuous assessment does not improve the final grade, it is disregarded, thus the final
grade is the maximum of the grades with or without the continuous assessment.

The exam grade ( ) is the grade obtained from the final exam, which can be retaken.x

Continuous assessment grade ( ) is calculated from a weighted average of continuous assessment tests alongc
the course. Typically, there will be three of these.

The grade awarded for the project ( ) will be the result of a weighted average of the grades of the follow-upp
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The grade awarded for the project ( ) will be the result of a weighted average of the grades of the follow-upp
reports and the final report and project defense. For a total of 6 laboratory sessions there will be 5 follow-up
reports, which count 10% each, and 1 final report and project defense (50%).

b) Assessment activities schedule

The dates of the continuous assessment theory and problem-solving tests, assignment submission deadlines
will be published on the Campus Virtual (CV) and may change to adapt to eventual incidents: it will always
bereported previously through the CV since it is understood that it is the usual communication platform
between lecturers and students outside the classroom.

c) Re-assessment procedures

Late submissions, subject to prior notice, will be accepted and penalized with a lower grade. Late submissions
without prior notice or justification of force majeure will not be accepted. A second submission period may be
opened for reports that receive a negative evaluation. Unaccepted or unsubmitted assignment reports will be
scored 0 and will not have the option of a second assessment.

In accordance with the coordination of the Degree and the deanship of the School of Engineering, the following
activities cannot be re-assessed:

- Project, 25% of the final grade

The continuous assessment can be made up by the final examination.

There is a make-up exam for the final examination, too.

d) Assessment review procedure

Assessment activities can be reviewed any time after corresponding grades are published and before the
deadline for the revision of the final exam.

Should the change of a grade be agreed upon, that grade may not be modified in a later review.

No reviews will be done after the closure of the reviews of the final exam, but for the make-up exam.

e) Grading

A "non-assessable" grade will be assigned to students that have not participated in any assessment activity nor
have attended any laboratory sessions. In any other case, not participating in an assessment activity, including
unattendances to lab, is scored with a 0 for calculating the weighted average.

Honourswill be awarded to those who obtain grades greater than or equal to 9.0 in each part, up to 5% of
those enrolled in descending order of final grade. They may also be granted in other cases, provided that they
do not exceed 5% and the final grade is equal to or greater than 9.0.

f) Irregularities, copies and plagiarism

Copies are evidences that the work or the examination has been done in part or in full without the author's
intellectual contribution. This definition also includes attempts of copying in exams and reports, and violations
of the norms that ensure intellectual authorship. Plagiarisms refer to the works and texts of other authors that
are passed on as their own. They are a crime against intellectual property. To avoid plagiarism, quote the
sources you use when writing the corresponding work reports or examinations.

In accordance with the UAB regulations, copies or plagiarisms or any attempt to alter the assessment result,
for oneself of for others, like e.g. letting other copy, imply a final grade for the corresponding part (exam,
continuous assessment or project) of 0 in the computation of the final score and failing the course. This does
not limit the right to take action against perpetrators, both in the academic field and in the criminal.

g) Assessment of repeaters

There is no differentiated treatment for repeaters, but they can take advantage of their own material from the
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There is no differentiated treatment for repeaters, but they can take advantage of their own material from the
previous year provided it is informed in the corresponding reports.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Continuous assessment tests (3) 25 6 0.24 3, 4, 5, 7, 6

Final examn 50 2 0.08 3, 4, 5, 7, 6

Final project report and defense 12,5 10 0.4 1, 2, 4, 8, 7

Follow-up project reports (5) 12,5 10 0.4 1, 2, 4, 8, 7

Make-up exam 50 2 0.08 3, 4, 5, 7, 6
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