
TEACHING GUIDE

Basics of Data Science

Degree in
Computer Science Engineering

Universidad de Alcalá

Academic Year 2020/2021

4th Year – 1st Semester

Approved by the School Board on June 24, 2020



 

  14 

 

Teaching Guide 
 

Subject Name: Basics of Data Science 

Code: 781006 

Degree in which is taught: Degree in Computer Science 

Departament and Knowledge Area: Computer Science Department 

Character: Optional of specific technology (2) 

ECTS Credits: 6 

Course and semester: 4th Year / 1st Semester 

Faculty: 
Juan José Cuadrado Gallego 
 

Tutoring schedule: The first day of class will be indicated 

Language in which it is taught: Spanish/English Friendly 

 
  

                                                           
2 Optional subjects of specific technology result in the Degree’s mention, so they are obligatory in this Degree. 
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1.A PRESENTATION 

 
The curricula of the Degrees in Computer Engineering, Computer Engineering and Information Systems 
are structured in three training blocks: Basic, Compulsory and Optional. The basic and compulsory 
training blocks cover the main body of knowledge proposed by the curricular reports or guides: 
Computing Curriculum: Computer Science 2001 [CC 2001], 
Computing Curricula Software Engineering 2004 [SE 2004], Computing Curricula 2005; of ACM-IEEE, 
Computer Engineering of 2004 [CE 2004]; and the IS 2002 guide, of the AIS [AIS 2002]. 
 
The subject Machine Learning fits within the block of Optional Training, which consists of 57 ECTS for 
the Degrees in Computer Engineering and Computer Engineering and 45 ECTS for the degree in 
Information Systems. In the three grades, to obtain 45 credits can be obtained with a combination of 
modules and elective subjects, a minimum of 30 ECTS; external internships, a maximum of 15 ECTS; 
credits obtained through the program of bonocréditos, a maximum of 9 ECTS. And for the Degrees in 
Computer Engineering and Computer Engineering, the remaining 12 degrees will be obtained through 
transversal subjects defined for the entire university. The modules and optional subjects, all of 6 ECTS, 
among which is Machine Learning, are designed to intensify the student's training in specific subjects 
that complement basic and compulsory education. 
 
The subject Machine Learning is aimed at the intensification of knowledge pertaining to the subject of 
Knowledge Engineering related to Information Retrieval and 
Automatic processing of information and transformation into knowledge. What is more generally 
known as Big Data, a definition that fundamentally includes the study and knowledge of the basic 
fundamentals and the techniques used in Datawarehousing and Data Mining. 
 
The contents that the student will see in this subject are of maximum relevance and interest, since 
they are part of the phenomenon known as the Big Bang Data or the explosion of data, which is related 
to generation, processing and, above all, the interpretation or search of interesting information in large 
databases. The subject Machine Learning will provide students with the basic knowledge that will allow 
them, through the development and deepening of them, to become a data scientist, profile for which, 
according to one of the most prestigious consultants in the sector, it foresees that 1.2 million jobs will 
be created in Europe in the next two years. 
 
Prerequisites and Recommendations: 
For the subject Machine Learning is recommended to have passed the basic and compulsory subjects: 
Statistics and Mathematics. 
 

 

 
 
 
 
 
 
 

1.B PRESENTACIÓN 

Los planes de estudios de los Grados en Ingeniería Informática, Ingeniería de Computadores y Sistemas 
de Información están estructurados en tres bloques de formación: Básica, Obligatoria y Optativa. Los 
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bloques de formación básica y obligatoria cubren el cuerpo de conocimiento principal propuesto por 
los informes o guías curriculares: Computing Curricula: Computer Science 2001 [CC 2001],  
Computing Curricula Software Engineering 2004 [SE 2004], Computing Curricula 2005; de ACM-IEEE, 
Computer Engineering de 2004 [CE 2004]; y la guía IS 2002, de la AIS [AIS 2002].   
La materia de Extracción Automática del Conocimiento se encuadra dentro del bloque de Formación 
Optativa, que consta de 57 ECTS para los Grados en Ingeniería Informática e Ingeniería de 
Computadores y de 45 ECTS para el grado en Sistemas de Información. En los tres grados, para obtener 
45 créditos se podrán obtener con una combinación de módulos y materias optativas, un mínimo de 
30 ECTS; prácticas externas, un máximo de 15 ECTS; créditos obtenidos mediante el programa de 
bonocréditos, un máximo de 9 ECTS.  Y para los Grados en Ingeniería Informática e Ingeniería de 
Computadores los 12 grados restantes se obtendrán a través de materias transversales definidas para 
toda la universidad. Los módulos y materias optativas, todas de 6 ECTS, entre las que se encuentra 
Extracción Automática del Conocimiento, están diseñadas para intensificar la formación del alumno 
en materias específicas que complementan la formación básica y obligatoria.   
La asignatura Extracción automática del conocimiento está orientada la intensificación de los 
conocimientos pertenecientes a la materia de Ingeniería del Conocimiento relacionados con la 
Recuperación de Información y  
Procesamiento automático de la información y transformación en conocimiento. Lo que de forma más 
general se conoce como Big Data, definición que fundamentalmente comprende el estudio y 
conocimiento de los fundamentos básicos y las técnicas utilizadas en Datawarehousing y Data Mining.   
Los contenidos que el alumno verá en esta asignatura son de la máxima actualidad e interés, ya que se 
enmarcan dentro del fenómeno conocido como el Big Bang Data o la explosión de los datos, que está 
relacionado con la generación, el procesamiento y, sobre todo, la interpretación o búsqueda de 
información de interés en grandes bases de datos. La asignatura Extracción Automática del 
Conocimiento dotará al alumno con los conocimientos básicos que le permitirán, mediante el 
desarrollo y la profundización de los mismos, convertirse en un científico de datos, perfil para el que, 
según una de las consultoras más prestigiosas del sector, se prevé que se crearán 1.2 millones de 
empleos en Europa en los próximos dos años.  
Prerrequisitos y Recomendaciones:  
Para la asignatura Extracción Automática del Conocimiento se recomienda haber superado las 
materias básicas y obligatorias: Estadística y Matemáticas.   
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2. COMPETENCES 
 

General skills: 
 

CG8 Knowledge of basic materials and technologies that enable learning and development of new 
methods and technologies, as well as to equip them with great versatility to adapt to new situations.  

 

CG9 Ability to solve problems with initiative, decision making, autonomy and creativity. Ability to 
communicate and transmit knowledge and skills of the profession of Technical Engineer. 

 

Specific skills: 
 

CC4 Ability to know the basics, paradigms and own techniques of intelligent systems and analyze, 
design and build systems, services and applications that use these techniques in any scope. 

 

CC5 Ability to acquire, obtain, formalize and represent human knowledge in a computable way for 
solving problems through a computer system in any field of application, particularly those related to 
aspects of computing, perception and action in intelligent environments. 

 

CC7 Ability to know and develop computational learning techniques and to design and implement 
applications and systems that use them, including those dedicated to automatic extraction of 
information and knowledge from large volumes of data. 

 

Learning results of the subject of Machine Learning: 

The following are the Learning outcomes that the student must acquire when taking the subject 
Machine Learning. These Competencies are: 

 

RA1. Know the differences between supervised and unsupervised learning in addition to their 
application context. 

RA2. Be able to model and solve learning problems through computational paradigms (supervised and 
unsupervised). 

RA3. Be able to explain the applied models and learning results, including their limitations and benefits. 

RA4. Be able to understand different types of data, problems and possible transformations for its 
application in both learning and evaluation of results. 
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3. CONTENS 

 

Thematic unit 1. Big data, Data Warehousing 

Topic 0. Introduction to Big Data, Data Warehousing and Data mining. 0.1. Big Data 

0.2. Data Warehousing 

0.3. Data mining 

Topic 1. Acquisition, preprocessing and data modeling. 

1.1. Data acquisition. 

1.2. Pre-processing of data. 

1.3. Data modeling 

Thematic unit 2. Data Mining 

Topic 2. Pattern search 

2.1. Conceptual bases of the search for patterns. 

2.2. Association techniques. 

Topic 3. Supervised classification 

3.1. Conceptual bases of the supervised classification. 

3.2. Supervised classification techniques. 

Topic 4. Non-supervised classification 4.1. Conceptual bases of the unsupervised classification. 

4.2. Cluster detection techniques. 

Topic 5. Identification of anomalous data 

5.1. Conceptual bases of the identification of anomalous data. 

5.2. Outliers detection techniques. 

Thematic unit 3. Data visualization 

Topic 6. Data visualization 

6.1. Conceptual bases of data visualization. 

6.2. Data visualization techniques. 

Thematic unit 4. Big data, Programming language 

Topic 7: Programming language used in Big Data: R. 

7.1. Bases of the language R. 

7.2. Application of R in search of patterns. 

7.3. Application of R in supervised classification 

7.4. Application of R in unsupervised classification 

7.5. Application of R anomalous data identification 

7.6. Application of R in data visualization 

Thematic Units Themes Total dedication classes* 
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Big data, 

Data Warehousing 

T0. Introduction to Big Data, Data 

Warehousing and Data mining. 

T1. Adquisition, preprocesing and data 

modeling. 

T0. 1 CA 

T1. 1 CA 
8 h 

0,6 ECTS 

Data Mining 

T2. Search for patterns 
T3. Supervised classification 

T4 Unsupervised classification 
T5 Identification of anomalous data 

T2. 1 CA 

T3. 1 CA 

T4. 1 CA 

T5. 1 CA 

16 h 

1,2 ECTS 

Data Visualization T6. Data Visualization 
T6. 1 CA 

PEC 1 
8 h 

0,6 ECTS 

Programming 

Languages 
T7: Programming language used in Big 

Data: R. 

T7-T1. 1 CL 

T7-T2. 1 CL 

T7-T3. 1 CL 

T7-T4. 1 CL 

T7-T5. 1 CL 

T7-T6. 1 CL  

PEC 2 

28 h 

2 ECTS 

* Includes EPC (continuous assessment tests). Acronyms: CA: Classroom Class // CL: Laboratory Class  

 

 Cronogram * 

Week Contenido  

01 T0. Introduction to Big Data, Data Warehousing and Data mining.  

02 T1. Adquisition, preprocesing and data modeling. 

03 T7: R. Data 

04 T2. Search for patterns 

05 T7: R. Application for search for patterns 

06 T3. Supervised classification 

07 T7: R. Application for supervised classification  

08 T4 Unsupervised classification 

09 T7: R. Aplication for unsupervised classification 

10 T5 Identification of anomalous data 

11 T7: R. Aplication to identification of anomalous data 

12 T6. Data visualization 

13 T7: R. Aplication to data visualization 

14 Seminar: Future Challenges of Data Science 

15 PEC 1. T0-T6 // PEC2. T7 
* It may suffer some variation depending on the parties included in the official academic calendar 

Acronyms: PEC: Continuous Evaluation Test // PL: Laboratory Test  
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