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SUBJECT DESCRIPTION

The course "Object-Oriented Programming" presents the object-oriented computational paradigm and its
contribution to improve the quality of the software, in particular to favor the reusability, extensibility and reliability of
the programs in a language-independent way.

This course corresponds to the Basic Training module and, within it, to the subject Computer Science. It is taught
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in the second semester of the first year of the Degree in Computer Engineering, and it requires a dedication of 150
hours on the part of the student.

This subject consists on two conceptual blocks: (1) a  theoretical one; and (2) practical one, to learn about the
object-oriented programming paradigm, its main advantages and the construction of programs from the design and
definition of the classes and objects that form them to its implementation and subsequent debugging with a
development language and environment.

On one hand, the theoretical block describes the basic knowledge to understand what object orientation is and
how programs must be developed following this paradigm: classes and objects, abstraction and classification,
composition, inheritance and polymorphism. On the other hand, the practical block describes how to apply
theoretical knowledge in an object-oriented language: design of object-oriented classes, manipulation and
optimization of OO code, design of graphical user interfaces,  handling exceptions and input/output

GOAL

The main objective of this subject consist on guiding  students will learn to analyze, design, implement and test
software using the Object Orientation Paradigm (OOP). Therefore, they will be able to use the methods,
techniques and tools of the engineer to build robust applications that are easy to maintain through the use of this
paradigm. Special emphasis will be placed on the implementation phase of the applications, using the C#
programming language.

PRIOR KNOWLEDGE

The basic knowledge to study the degree. But, it is highly recommended to have passed the Introduction to
Programming course understanding  the main program structure, basic sintax (expressions, operators, identifiers
and control statements like ifs and loops), functions, basic about data structures (arrays) and file operations.

COURSE SYLLABUS

Unit 1 – Intro to the OOP Paradigm
- What is OOP?
- The concept of Abstraction.
- The object-oriented paradigm.
- Object Oriented Programming Languages.

Unit 2 – Fundamentals of the C# OOP
- Introduction to C#
- Classes.
- Attributes.
- Objects.
- Relations between classes and Objects.

Unit 3 – Inheritance
- Simple and multiple inheritance.
- Interface inheritance.
- Implementation inheritance.
- Inheritance benefits.
- Code reuse techniques.

Unit 4 – Polymorphism and error handling
- Polymorphism.
- Dynamic.
- Static.
- Error handling (Exceptions).

Unit 5 – Intro to graphical interfaces
- Intro to Graphical libraries.
- Graphical User Interface.in C#
- Elementary GUIs building.
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EDUCATION ACTIVITIES

The work methodology followed in this subject is aimed at achieving significant learning by the student of the
fundamental concepts and techniques of the subject. This means theorical lessons are combined with practical
work classes to  encourages student participation and student-teacher and student-student interaction as a way to
promote collaborative learning and self-learning capacity, all through problem-solving strategies.

The face-to-face activities will be completed with a significant load of autonomous work by the student, in many
cases carried out in a group, in such a way that collaborative and cooperative learning is encouraged.

Non-face-to-face activities include study and individual work, which will allow working on the establishment of the
concepts addressed in the theorical lessons, as well as their application in the practical work lessons. All the study
and work done by the student will be supervised and guided by the teacher through individual or group tutorials. In
some cases, the student will have to make presentation of the main conclusions of your study or work in class,
which will allow the exchange of knowledge and experiences between students that promote the need for effective
communication and the ability to synthesize.

Finally, in order to facilitate the student's access to the materials and the planning of their work, as well as
communication with the teacher and the rest of the students, the Virtual Classroom will be used, which is a
learning platform that offers different resources. electronic devices to complement, in a very positive way, learning
from the student.

DISTRIBUTION OF WORK TIME

CLASSROOM-BASED ACTIVITY INDEPENDENT STUDY/OUT-OF-CLASSROOM
ACTIVITY

70   hours 80   hours
  Theorical lessons 16h
  Practical work lessons 20h
  Lab sessiones 20h
  Evaluation 6h
  Practical work presentation 4h
  Tutorials 4h

  Team work 30h
  Study and Individual wor 50h

SKILLS

Basic Skills

Students must have demonstrated knowledge and understanding in an area of study that is founded on general
secondary education. Moreover, the area of study is typically at a level that includes certain aspects implying
knowledge at the forefront of its field of study, albeit supported by advanced textbooks

Students must be able to apply their knowledge to their work or vocation in a professional manner and possess
skills that can typically be demonstrated by coming up with and sustaining arguments and solving problems within
their field of study

Students must have the ability to gather and interpret relevant data (usually within their field of study) in order to
make judgments that include reflections on pertinent social, scientific or ethical issues

Students must be able to convey information, ideas, problems and solutions to both an expert and non-expert
audience

Students must have developed the learning skills needed to undertake further study with a high degree of
independence

General Skills
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Capacity for conceiving, drafting, organising, planning, developing and signing projects in the field of computer
engineering with the aim of the conception, development or exploitation of computer systems, services and
applications, in accordance with the knowledge acquired according to section 5 of this report.

Capacity for conceiving, developing and maintaining computer systems, services and applications using
engineering methods in software as an instrument of quality control, in accordance with the knowledge acquired
according to section 5 of this report.

Knowledge of basic materials and technologies, which provide skills for the learning and development of new
methods and technologies, as well as those which provide strong versatility for being adapted to new situations.

Specific skills

Capacity for understanding and mastering the basic concepts of discrete, logical, algorithmical mathematics,
computational complexity, and their application in resolving problems in engineering.

Basic knowledge about the use and programming of computers, operative systems, databases and computer
programmes applied to engineering.

Knowledge of the structure, organisation, function and interconnectivity of computer systems, programming basics,
and their application for solving problems in engineering.

LEARNING RESULTS

Understand the object-oriented programming paradigm and its main advantages.

Design and development OO programs that facilitate code reuse.

Develop programs based on the object-oriented programming paradigm, from the design and definition of the
classes and objects to their implementation and subsequent debugging with a specific programing language.

Design program interfaces using  console or command line mode and graphical model by using graphical
interfaces or window environments.

Apply methodologies and good practices for building applications based on the object-oriented programming
paradigm using different development environments and tools.

Correctly use of exceptions in object-oriented programs.

Develop event-driven programs using the delegation-based event model.

LEARNING APPRAISAL SYSTEM

The evaluation system is composed of four parts:
1 Midterm theoretical-practical exam: 30% in the final grade.
2 Final theoretical-practical exam (ordinary): 30% in the final grade.
3 Practical works and other works related to the subject: 35% in the final grade.
4 Participation in class and involvement in the subject: 5% in the final grade, it is mandatory attending at least 80%
of the sessions. Otherwise, this type of test will be graded with 0 points.

Rules:

- It is necessary to obtain a minimum of 5 points out of 10 in order to pass the subject in the three first activities.
- In [3] it is necessary to have a minimum of 5 points in each practical work and/or work in order to pass the
subject.
- Those students who are exempt from the obligation to attend class due to any of the following assumptions
(second enrollment in the subject or subsequent ones, authorization from the Degree Head) will be evaluated by
the same type of tests. In this case, the 5% of class participation can be reached by attending at least 3 tutorials
with the teacher responsible for the subject.
- Ordinary call: Students who have not reached the minimum grade in the Midterm exam may opt for a recovery at
the end of the semester.
- Extraordinary call: Students who have not reached the minimum grade in the exam, having therefore failed in the
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ordinary call, may opt for a recovery in the extraordinary call.
- In both calls(ordinary and extraordinary) the student will perform only the parts that have been evaluated below 5.
- The grade of the continuous evaluation will be a value between 0 and 10 and will be calculated following the next
equation: 0.30*[1] + 0.30*[2] + 0.35*[3] + 0.05*[4 ].

________________________________________________________________________________________

1 - Midthem Theorical exam:

- Theoretical-practical nature, with short questions, development questions and practical programming exercises.
- It will include the first half of the syllabus.
- This exam will represent 30% of the final grade.
- The exam will be scored from 0 to 10, distributing this score equally among all the exercises and sections, unless
otherwise indicated.
- The approach to the problems will be evaluated, as well as the correction, presentation and interpretation of the
results obtained.
- The exam will be done without transparencies, notes, books or any other material related to the subject.

2 - Final Theorical exam:

- Theoretical-practical nature, with short questions, development questions and practical programming exercises.
- It will include the second half of the syllabus, although, due to the relationship of all the concepts seen in the
subject, it is strongly recommended to review the contents of the first part of the syllabus.
- This exam will represent 30% of the final grade.
- The exam will be scored from 0 to 10, distributing this score equally among all the exercises and sections, unless
otherwise indicated.
- The approach to the problems will be evaluated, as well as the correction, presentation and interpretation of the
results obtained.
- The exam will be done without transparencies, notes, books or any other material related to the subject.

3 - Practical works:

- Different kind of practical works (individual and groups).
- Documents about the work done can be requested in the practical work statement.
- Practical works will represent 35% of the final grade.
- Practical work will be able to include individual or group tasks of various kinds, including programming practices
and other exercises related to the subject.
- In the case that the teacher deems appropriate, the grade will be affected by the oral defense of the work, up or
down, to ensure the authorship of the work.

4 - Class participation:

- Participation and involvement in class sessions will be a 5% of the final grade.
- The interest shown by the student will be evaluated.
- Specifically, the rate of attendance at both individual and group tutorials will be computed.
- The degree of active participation in classes by answering questions from the teacher
- The study of advanced topics not covered in class
- The compilation of news that appeared in the media related to the subject
- The grade for this section will be a numerical value between 0 and 10.
- This grade will not be eligible for recovery.
________________________________________________________________________________________

Any type of fraud or plagiarism conducted by the students in any evaluable activity will be sanctioned and will
mean a 0 in the grade of that part of the subject, canceling the call in progress. This situation, in addition, this
behavior will be communicated to the Degree Head and it will be sanctioned as stated in the Coexistence
Regulations of the UFV.

BIBLIOGRAPHY AND OTHER RESOURCES

Basic

 Ceballos Sierra, Francisco Javier  Programación orientada a objetos con C++ 5ª Edición

Jesse. Liberty Programming C# 3ª edición

Vélez Serrano, José F. et al Diseñar y programar, todo es empezar :una introducción a la programación orientada
a objetos usando UML Y JAVA

Page 5



Skinner, M. T.  The advanced C++ book  Summit New Jersey Silicon Press ; Hemel Hempstead Hertfordshire
Prentice Hall
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