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Prerequisites

This course has no specific requirements, but it is highly recommended to have basic knowledge of information
technologies. Specially of spread worksheets and personal databases.

Objectives

The main goal of the course is to provide an advanced knowledge on the principles and applications of
database management systems and their spatial extensions in order to be able of:

® developing corporate alphanumeric databases in contexts of medium to high complexity.
® implementig spatial databases as the core of geographic information systems..

The course emcompasses the methodologies and tools for database design, either relational
(entity-relationship model) or object-oriented (UML), using computer aided software engineering (CASE)
programs. It is developed by means of actual study cases that cover the full process of design, implementation,
operation and administration of information systems, both generic and spatial, in corporative, complex, open,
distributed and interoperable contexts.

Secondly, the course includes the knowledge of all the processes and tools for database implementation and
administration.

Last but not least, the course covers also the proficient use of the universal database language SQL
(Structured Query Language), both general and spatially extended, for administration tasks and, most of all, for
querying alphanumeric and spatial databases.

Learning outcomes

® CA10 (Manage geospatial information systems, integrating spatial and alphanumeric, relational and
object-oriented databases into distributed client-server or service-oriented architectures.) Manage
geospatial information systems, integrating spatial and alphanumeric, relational and object-oriented
databases into distributed client-server or service-oriented architectures.

® CA11 (Evaluate the quality of the various phases of the database design and implementation process
and their suitability to the objectives proposed by the system.) Evaluate the quality of the various
phases of the database design and implementation process and their suitability to the objectives
proposed by the system.

® CA12 (Design alphanumeric databases for geospatial information systems, services, products and
applications in a self-directed and autonomous way.) Design alphanumeric databases for geospatial



information systems, services, products and applications in a self-directed and autonomous way.
KAOQ9 (Provide the concepts, methodologies and conceptual and logical design languages of
alphanumeric and spatial databases.) Provide the concepts, methodologies and conceptual and logical
design languages of alphanumeric and spatial databases.

KA10 (Consistently define cartographic analysis and map algebra operations using spatial SQL.)
Consistently define cartographic analysis and map algebra operations using spatial SQL.

KA11 (Select the various spatial configurations or conceptual schemes in a given universe of
geographical entities for their representation.) Select the various spatial configurations or conceptual
schemes in a given universe of geographical entities for their representation.

KA12 (Choose the most appropriate geospatial information data model for each application case.)
Choose the most appropriate geospatial information data model for each application case.

SA12 (Devise database creation processes based on models developed with programmes such as
CASE (computer aided software engineering).) Devise database creation processes based on models
developed with programmes such as CASE (computer aided software engineering).

SA13 (Apply procedures for implementing and loading data on alphanumeric and spatial databases.)
Apply procedures for implementing and loading data on alphanumeric and spatial databases.

SA14 (Solve complex problems of querying, creating, manipulating and modifying databases using the
SQL language.) Solve complex problems of querying, creating, manipulating and modifying databases

using the SQL language.

Contents

Database management systems

1 Introduction and Fundamentals

Concept of a database and a Database Management System (DBMS).
Differences from traditional file systems and the importance of DBMSs in geoinformation.
Examples of DBMSs: PostgreSQL, Oracle, SQL Server, MongoDB.
Historical evolution and current trends.

2 Data Modeling

Concept of a data model.

Historical data models.

Entity-Relationship model.

Relational model.

Other data models.

Basic normalization (1NF, 2NF, 3NF).

3 Basic SQL (DDL and DML)

SQL languages (DDL, DML, DQL).

CREATE, ALTER, DROP.

INSERT, UPDATE, DELETE.

4 SQL for Queries (SELECT 1)

Basic SELECT.



Filtering and sorting.

Aggregate functions (COUNT, SUM, AVG, MIN, MAX).

GROUP BY and HAVING.

5 Advanced SQL (SELECT II)

Relationships.

Joins (INNER, LEFT, RIGHT, FULL).

Subqueries (WHERE, FROM).

Views.

6 Basic Administration

User creation and management.

Granting and revoking permissions (GRANT/REVOKE).

Schemas.

Backups.

Restoration.

Indexes.

Spatial databases

1 Introduction to Spatial Databases

Basic concepts: what spatial databases are and why they are needed.
Historical evolution and current trends.

Types of spatial databases: standards-based (PostGIS) and object-oriented (Oracle Spatial).
Storage of geometries and spatial attributes.

2 Geographic Data Models

Concept of geometry and geometry types: points, lines, polygons, and meshes.
Topological models: planar topology (arc-node) and integrated topology.
9-Intersection Model (DE-9IM) for spatial relationships.

3 Topology, Consistency, and Reference Systems

Integrated topology and topological rules.

Transformations between Coordinate Reference Systems (CRS): datums, map projections, and geometry
reprojections.

4 Design and Implementation of Spatial Databases
Identification of entities and attributes.

UML modeling.



Schema creation and data loading into a spatial DBMS.
5 Spatial SQL: Queries

Selection and filtering functions: ST_Intersects, ST_Within, ST_Distance, ST_Contains, ST_Overlaps,
ST_Touches, ST_Crosses.

Geometry construction and measurement functions: ST_Centroid, ST_PointOnSurface, ST_Buffer, ST_Union,
ST_Intersection, ST_NRings, ST_Area, ST_Length.

6 Raster Data and Raster SQL Queries

Characteristics.

Raster properties: ST_Metadata, ST_ScaleX/Y, ST_SRID, ST_NumBands, ST_Width, ST_Height.
Raster management: ST_Transform, ST_Resample, etc.

Raster statistics: ST_SummaryStats, ST_ValueCount, ST_Quantile, etc.

Raster editing and computation: ST_SetValue, ST_Reclass.

Intersecting rasters with geometries: ST_Intersects.

7 Indexing and Triggers: Optimization and Process Automation

Indexing: concept, types, and optimization strategies.

Triggers: concept, types, use cases, and best practices.

Learning activities and methodology

Title Hours ECTS Learning outcomes

Semester project 15 0.6 CA10, CA11, CA12, KA09, KA10,
KA11, KA12, SA12, SA13, SA14

Lectures and practical exercises in a computer lab 36 1.44 CA10, CA11, CA12, KA09, KA10,
KA11, KA12, SA12, SA13, SA14

Solving practical exercies using specific software and 69 2.76 CA10, CA11, CA12, KAO9, KA10,
suggested bibliography. Personal study KA11, KA12, SA12, SA13, SA14

Learning is achieved by means of three types of activities.

Directed activities: Directed activities are theoretical and practical lectures in a computer lab. They include
solving case studies and practical exercises. Lectures are the common thread of the course. Lectures serve to
systematize all the content, to present the state of the art of the different subjects, to provide methods and
techniques for specific tasks, and to sum up the knowledge to learn. Lectures organize also the autonomous
and complementary work done by the students

Supervised activities: Supervised activities are focused on the execution of a semester project, consisting of a
real case study, carried out through workshop hours, autonomous work and tutorials. This semester project
allows to apply together all the knowledge and technical skills learnt in all the courses of the semester. The
semester project is a milestone for the students and the actual demonstration that they had achieved the
learning goals of all the courses of the semester. It is also the main evidence for evaluation as students should
have to submit at the end of the semester a report that summarizes the whole project and do an oral
presentation.



Autonomous activities: Autonomous work of the students includes personal readings, data and documentation
search, complementary exercises and the personal development of the semester project.

The activities that cannot be done in person will be adapted to the possibilities offered by the UAB virtual tools.
The exercises, projects and theoretical classes will be carried out through virtual tools, such as tutorials,
videos, TEAMS sessions, etc. The teacher will ensure that the student can access or offer alternative means,
when available.

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.

Assessment

Continuous assessment activities

Title Weight Hours ECTS Learning outcomes

Report submissions 45 13.5 0.54 CA10, CA11, CA12, KAD9, KA10, KA11, KA12, SA12, SA13, SA14
Oral presentations 20 6 0.24 CA10, CA11, CA12, KAD9, KA10, KA11, KA12, SA12, SA13, SA14
Practical exercises 35 10.5 0.42 CA10, CA11, CA12, KAD9, KA10, KA11, KA12, SA12, SA13, SA14

In the event that assessment activities cannot be taken onsite, they will be adapted to an online format made
available through the UAB's virtual tools (original weighting will be maintained). Homework, activities and class
participation will be carried out through forums, wikis and/or discussion on Teams, etc. Lecturers will ensure
that students are able to access these virtual tools, or will offer them feasible alternatives.

CONTINUOUS EVALUATION. This subject/module does not incorporate single assessment.
a) Evaluation procedure and activities:

Evaluation of the course is based mostly on the semester project, that comprises two evaluation activities. The
elaboration and submission of a synthesis report and the oral presentation of the project done. Given the
technical content of the course, the weight assigned to the project report is 45% of the total course grading,
assuming that it is the most appropriate means to explain all the technical details of the project, and a weight of
20% at the oral presentation. The course assessment is completed with the evaluation of the practical
exercises done along the course, that account for another 35% of the total course grading.

Unless otherwise specified, the submission of exercises is mandatory. In order for the exercises to be
averaged with the project, they must have an average grade of 5 or higher.

Except when expressly noticed, all the evaluation activities (report and oral presentation of the semester
project, as well as practical exercises) have to carried out individually.

Time assigned to each evaluation activity includes the time spent in making all the material evidences for
evaluating each activity (e.g., writing of the report, preparing the presentation slides, etc.).

b) Evaluation schedule:

1st semester project report: Making during all the semester. Submission at the end of semester, on January
22nd 2027.

1st semester project oral presentation: Making during all the semester. Oral presentation at the end of
semester, on January 28th 2027.

Course practical exercises: Making and submission weekly or biweekly along the semester.



c) Grade revision:

Once the grades obtained are published, students will have one week to apply for a grade revision by
arranging an appointment with the corresponding teachers.

d) Procedure for reassessment:

1st semester project report: It could be reassessed in the following two weeks after the submission date
scheduled. Reassessment will require the submission of a new whole report in case of negative evaluation of
the former report submitted.

1st semester project oral presentation: It could be reassessed in the following week after the date scheduled
for the oral presentation. Reassessment will require doing again the oral presentation in case of negative
evaluation of the former presentation done.

Course practical exercises: Can not be reassessed.

To have right to a reassessment the student will have to have been previously evaluated in a set of activities
that account for at least two thirds of the total course grading. Therefore he or she will have to have been
evaluated of the 1st semester project report (45%) and ofthe 1st semester project oral presentation(20%) inthe
dates scheduled.

The right to a reassessment will only be granted to students that, having not passed the course (e.g., having a
total course grade below 5 over 10), had obtained at least a total course grade above 3,5 over 10.

e) Conditions for a 'Not assessable' grade:

Students will receive the grade 'Not assessable' instead of 'Fail' if they had not submitted neither the 1st
semester project report nor done the 1st semester project oral presentation. Students will obtain a Not
assessed/Not submitted course grade unless they have submitted more than 1/3 of the assessment items.

f) UAB regulations on plagiarism and other irregularities in the assessment process:

In the event of a student committing any irregularity that may lead to a significant variation in the grade
awarded to an assessment activity, the student will be given a zero for this activity, regardless of any
disciplinary process that may take place. In the event of several irregularities in assessment activities of the
same subject, the student will be given a zero as the final grade for this subject..

Assessment acitivities with a zero grade because of irregularities can not be reassessed.

On carrying out each evaluation activity, lecturers will inform students of the procedures to be followed for
reviewing all grades awarded, and the date on which such a review will take place.

For this subject, the use of Artificial Intelligence (Al) technologies is permitted exclusively for support tasks.
Students must clearly identify which parts have been generated with this technology, specify the tools used,
and include a critical reflection on how these have influenced the process and the final outcome of the activity.
Non-transparency in the use of Al in this assessable activity will be considered a lack of academic honesty and
may lead to a partial or total penalty in the activity's grade, or more severe sanctions in serious cases.
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Support Webs:

Tutorials SIG catala (Open Model Sphere intro 00): https://youtu.be/rPWG0-DuXmc
Tutorials SIG catala (Open Model Sphere intro 01): https://youtu.be/bIPdP9ij1dQ
Tutorials SIG catala (Open Model Sphere intro 02): https://youtu.be/rmftnefDnro
Tutorials SIG catala (Install pgADMIN4): https://youtu.be/WO_IJsXZhKg

W3schools (SQL): https://www.w3schools.com/sql/

Software

ArcGis Pro

Qgis

Postgre SQL + PostGIS

PgAdmin


/"http://www.termcat.cat/ca/Diccionaris_En_Linia/197/"

PgModeler

Course groups and languages

The information provided is provisional until November 30. After this
date, you will be able to consult the language of each group through
this link. To access the information, you will need to enter the course
CODE

Type of teaching Group Language Semester  Shift
(TEm) Theory 1 Catalan/Spanish ~ first afternoon
(master) semester

(PLABm) Practical 1 Catalan/Spanish first afternoon
laboratories (master) semester



https://sia.uab.es/servei/ALU_TPDS_PORT_CAT.html

