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Welcome

Thank you for being here at 8am on Friday!

☕
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The GEO 874-Team: Lecturers
| Intro

Rolf Meile, Database- and GIS-Specialist, WSL
CV: MSc. Biology (UZH), Monitoring Institute (St. Gallen), Cityline AG ZH
Interests: spatio-temporal aspects of data modelling, data quality 
management, GIS-CAD, molecular cooking
Contact: rolf.meile@wsl.ch

Esra Suel, Professor of Urban Analytics, GIUZ
CV: PhD Transportation and Urban Systems, Civil and Environmental 
Engineering (Imperial College London)
Interests: urban analytics, transportation/mobility, housing, built environment
Contact: esra.suel@geo.uzh.ch,Y25 L90

mailto:rolf.meile@wsl.ch
mailto:esra.suel@geo.uzh.ch
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A course with history – and a fresh start

• First time I’m teaching databases & at UZH.
• But: this course has a long tradition at GIUZ
• Lucky to co-teach with Rolf (16 years’ experience!)
• Consistently popular and useful for careers. 

My approach: learn together, feedback welcome
Goal: supportive, mistakes welcome, bring material alive

4
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Real world...

• The Swiss National Forest Inventory
– 80'000 trees measured along with 30 attributes
– Stored in a database
– Analysis of the thematic and spatial 

characteristics of the forest
• Open Data Zürich

– Open government Data
– > 250 datasets
– Different topics: population, environment, 

mobility, ....
– Spatial data and non-spatial data

• We need software to manage these 
data – DBMS (Database 
Management Systems).

| Intro

Ü https://data.stadt-zuerich.ch/
Ü http://www.lfi.ch/lfi/lfi_film.php
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Stand up
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Laying the foundations

A inside B

A disjoint B

A meets B

A overlaps B

TopologyStorage

GEO 874:
Introduction
to databases

GEO 875:
Spatial databases

Contain

| Intro
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Schedule

L1 Introduction to 
databases: Definitions 
and Concepts

“What are databases and what are their 
advantages?”

L2-L3 SQL (Structured Query 
Language)

“How can we define, modify and query a DB?”

SQL Assignment
L3-L5 Database design “What are the THINGS that should be stored in a 

DB, and what are their attributes and 
relationships?”
Conceptual design à Logical design à Physical 
design 

L6 Advanced topics, 
feedback

Distributed databases and NoSQL database, Big 
data

L7 Written exam (1 hour)
31.10. 2025 (Fri)

| Intro
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Feedback and Evaluation

• 📝 Informal check-in (Week 6)
– Quick feedback in class
– Adjustments during the semester

• ✅ Formal evaluation (UZH-level)
– Anonymous
– Helps improve the course for future years

• 🙌 Your voice matters
– First time I’m teaching this course
– I’ve kept it close to the original popular format
– Your feedback will help me build and improve for the next years

8
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Learning objectives GEO 874

ü Understand why we need databases, and why they are deployed in 
large and complex projects

ü Understand the fundamentals of (relational) DBMS and apply this 
knowledge in the scope of non-spatial data

ü You will master the skills of database design and will be able to apply 
them in a small project

ü You will be able to use SQL (Structured Query Language) to define, 
modify and query a DB

ü You will understand that there are other ways to store and manage data 
in a database than the relational model.

| objectives



GEO 874 | Intro to DB | HS25
E. Suel, R. Meile, UZH

L1 | Introduction to Databases
10

http://www.geo.uzh.ch/microsite/geo874/

| Organization and structure

Course Website

Online contents:
– Lecture notes

• Week by week
• Usually on Thursday noon

– Exercise handouts
– Evaluation criteria
– FAQ (Problems, Tips and 

Tricks)
1. FAQ-site, Google
2. Colleagues
3. Finally, email us

– Resources

http://www.geo.uzh.ch/microsite/geo874/
http://www.geo.uzh.ch/microsite/geo874/
http://www.geo.uzh.ch/microsite/geo874/
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OLAT

Primarily for:
• 📢 Announcements / group messages
• 💻 SQL assignment

Note: 
• The course website is embedded within OLAT.
• We will NOT use 25HS GEO874.2 Introduction to Databases, Exercises

25HS GEO874.1 Introduction to Databases, Exercises
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Remote Desktop

• https://www.geo.uzh.ch/en/services/it-services/workplace.html
• You would need this when you want to access the “Remote Desktop Server” 

from your own computer

https://www.geo.uzh.ch/en/services/it-services/workplace.html
https://www.geo.uzh.ch/en/services/it-services/workplace.html
https://www.geo.uzh.ch/en/services/it-services/workplace.html
https://www.geo.uzh.ch/en/services/it-services/workplace.html
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We will use the following colour code
| Organization and structure

Exercises in 
the class

Terminology, 
Glossary

SummaryLearning 
objectives

On your own…Main contents
(just basics,
take notes!)
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💻 Practicals
• On computer
• Creating and modifying tables, incl. constraints
• Loading and modifying data
• SQL-queries

Exercises & Practicals (Computer lab)

✏ Theoretical Exercises
• Modelling with „Pen and Paper“

| Organization and structure
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Timeplan: every Friday
Lectures will be on-site.

25-H-79:
• 8:00 – 8:45 Lecture
• 9:00 – 9:45 Lecture
📍 On-site attendance is required.

25-J-09 and 25-J-10: 
• 10:15 -12:00 Lab, Practicals, e-learning, demo
📍 On-site attendance is required.

At home:  
• individual study, ...

📅 Lecture time from 19.09.2025 to 24.10.2025 (6 Weeks)
📝 Exam: 31.10. 2025 

| Organization and structure
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Date

Tue 28.09.2025 Cancellation / Stornierungsfrist

Thu 16.10.2025 (18:00) Submission of SQL assignment report

Fri 31.10.2025 Exam – 8:40-9:40 (tbc)

Third week of Nov 2025 Exam results 
Repetition only available to those who failed!

tba Dec 2024 or Jan 2025 Repeat exam

Deadlines
| Organization and structure
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Evaluation criteria

• Marking of GEO 874
– 70% Written Exam
– 30% SQL Assignment

• Written Exam
– Coverage: all of the Module GEO 874 as per learning objective
– Type: Written, 1 hr.
– Marking: Pass necessary (Marked as ≥ 4.0). Max 2 attempts.

• SQL Assignment
– SQL queries on a sample database
– The grade results from the score for the assignment report.
– Should be submitted on OLAT

• Exercises
– A pre-requisite for Exam (GEO 874.1) is the successful completion of the exercises.

17 | Organization and structure

See GEO 874 — Evaluation criteria for HS 2024
http://www.geo.uzh.ch/microsite/geo874/scripte/geo874_HS24_criteria.pdf
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• Ramez A. Elmasri, Shamkant B. Navathe (2014). 
Fundamentals of Database Systems, 6th edition, ISBN: 
978-1-292-02560-5, Pearson, 1081 pages.
• There is a newer version 7th edition, which includes NoSQL 

and big data.
• Either 6th or 7th edition is fine!

Literature
| Organization and structure

• Michael Worboys, Matt Duckham 
(2024). GIS – A Computing 
Perspective, 3rd  edition, CRC Press

• 2nd edition is also used and fine!

• More literature on the website
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Codecademy
| Organization and structure

• For interactive learning: https://www.codecademy.com/learn/learn-sql
• It has introduction and some interactive practices for free
• Do not pay for a pro version 

https://www.codecademy.com/learn/learn-sql
https://www.codecademy.com/learn/learn-sql
https://www.codecademy.com/learn/learn-sql
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Other resources
| Organization and structure

When you get stuck…

• 🔍 Google – often quickest

• 💬 Stack Overflow – lots of SQL answers already there

• 🤖 ChatGPT (or similar AI tools) –
→ Useful for explanations & debugging
→ Always double-check answers
→ Don’t let it replace your learning! 

• 👩🏫 Colleagues / classmates – discuss & learn together 

• 📧 Email us – if you still can’t solve it
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Introduction to Databases: 
Definitions and Concepts
Esra Suel
Dept. of Geography, University of Zürich

Rolf Meile
Eidg. Forschungsanstalt für Wald, Schnee und Landschaft (WSL)

GEO 874 | HS25
University of Zürich



GEO 874 | Intro to DB | HS25
E. Suel, R. Meile, UZH

L1 | Introduction to Databases
22

Learning Objectives 1

ü Gain a basic understanding of the advantages of Database 
Management Systems (DBMS) over file-based data 
handling;

ü Know the main properties of DBMS;
ü Know the basic terminology of DBMS and use them properly 

and consistently;
ü Understand the fundamentals of the relational model and its 

application in relational databases;
ü Be able to discuss the pros- and cons- of relational DBMS;
ü Awareness of big „players“ and important application areas 

of DBMS. 

| Learning Objectives
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Reading (this Lecture)

• Michael Worboys, Matt Duckham (2004). 
GIS – A Computing Perspective, 2nd edition, 
CRC Press, 426 pages.
Chapter 2.1-2-2: Fundamental Database 
Concepts, 35-54

• Ramez A. Elmasri, Shamkant B. Navathe
(2014). Fundamentals of Database Systems, 
6th edition, ISBN: 978-1-292-02560-5, 
Pearson, 1081 pages.
Chapter 1: Databases and Database 
Users,1-26.

| “Nutty Nuggets”
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Introduction to Databases

1. Example: „Nutty Nuggets“
2. The Database Way...

– „DB in a nutshell“
– Database Management System (DBMS)

3. Relational Databases
– Relational Model
– Operations on relations

4. Pros- and Cons- of Databases
5. Products, Big Players, Applications

| “Nutty Nuggets”
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Exercise 1.1

• What do you know about databases?
– Take an online ticket shop as an example. Discuss why a DB 

is/might be used here. What would be its advantages 
(compared to text files or spreadsheets). 

– Discuss with neighbor (3 Mins)

| “Nutty Nuggets”
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Example: “Nutty Nuggets”

• “Nutty Nuggets”: Dinner Kit Company, established in 2018

27

Ü Worboys and Duckham (2024) GIS: A Computing Perspective, Third Edition, CRC Press, p. 37-39

| “Nutty Nuggets”

• Phase #1
– Simple order file
– A list of orders

• Phase #2
– More
– + Stock inventory file: raw materials
– Relationship between stock costs

and orders

We might write a program to organize the stock

As time continues, this program will become 
more complex, offering more functions 
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“Nutty Nuggets”
29

Ü Worboys and Duckham (2024) GIS: A Computing Perspective, Third Edition, CRC Press, p. 37-39

| “Nutty Nuggets”

• Many problems started to emerge:
– Loss of Integrity: problems maintaining the structure and currency of the data.

When customer address was added in wrong format, the programs access the data produced 
garbled output or crashed. 

– Loss of Independence: Data and the software are tightly coupled. Change of the 
data structure/storage requires a partial rewriting of many of the software codes.

When the option to pause orders was added to the order spreadsheet (customers going on 
vacation) – the restocking program was not updated to incorporate the data associated with this 
new feature, so a lot of stock went to waste

– Loss of Security: Any staff member can see or delete personal data of the manager.
Kitchen staff member working with the stock file also made a secret copy of the orders file, 
accessing customer names and personal details. 

– …

• The file-based system continued to grow
– adding new files: suppliers, customer details, ...
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“Nutty Nuggets”

• Phase #3, Database

• Key problems with the previous approach are:
– Loss of integrity
– Loss of independence
– Loss of security

Phase #3, the database, solves these problems

– Integrity: Rules and Constraints (to maintain 
correctness of the data)

– Independence: Data separated from software 
applications

– Security: Access control, views
– ...and more!

30

Ü Worboys and Duckham (2024) GIS: A Computing Perspective, Third Edition, CRC Press, p. 37-39

| “Nutty Nuggets”
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Introduction to Databases
| Der Datenbank-Ansatz

1. Example: „Nutty Nuggets“
2. The Database Way ...

– „DB in a nutshell“
– Database Management System (DBMS)

3. Relational Databases
– Relational Model
– Operations on relations

4. Pros- and Cons- of Databases
5. Products, Big players, Applications
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DB in a nutshell
32 | The Database Way…

1. Storage of data and their structure
2. Separation of data and their 

applications
3. Concurrent use
4. Views
5. Data integrity
6. Transactions
7. Persistent storage
8. Security

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html,
Worboys and Duckham (2004) GIS: A Computing Perspective, Second Edition, CRC Press, p. 37
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DB in a nutshell: 1. DB stores data and their structure
33

• DB does not only store 
the data, but also their 
description.

– Information about the value 
types, range, structure …

– … and their relationships

| The Database Way…

Table: student

s_id Name

… …

Table: course

c_id Name

… …

Table: enroll

s_id c_id

… …
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DB in a nutshell: 2. Separation of data and applications
• Applications do not need to 

know HOW the data are 
physically stored (coding, 
format, storage location etc.)

• Applications are separated 
from Data and the access is 
managed by a DBMS

34

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…
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DB in a nutshell: 3. Concurrent Use

• Allows several users to access 
the DB concurrently (at the 
same time)

• Responds to queries of diverse 
users with the same 
fundamental data

35

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…

UZH-DB

Lecturers

Students

IT
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DB in a nutshell: 4. Views

• Different users can have 
different views of the 
same data (based on 
their access rights and 
needs)

36

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…
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DB in a nutshell: 4. Views

• Different users can have 
different views of the 
same data (based on 
their access rights and 
needs)

37

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…
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DB in a nutshell: 4. Views

• Different users can have 
different views of the 
same data (based on 
their access rights and 
needs)

38

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…
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DB in a nutshell: 4. Views

• Different users can have 
different views of the 
same data (based on 
their access rights and 
needs)

39

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html

| The Database Way…
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DB in a nutshell: 5. Data integrity

• The accuracy and consistency of the data stored are assured 
over the DB life cycle.

• DBMS is able to maintain data correctness.
• Integrity constraints

– Entity integrity: “The price of any menu item must be greater than 0”
– Referential integrity

40

Ü More detail later in semester
Ü https://en.wikipedia.org/wiki/Referential_integrity

| The Database Way…
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DB in a nutshell: 6. Transactions

• Transactions:  atomic unit of interaction between a User and a DB that 
consists of one or more operations on the data:

– Insertion of data into the DB
– Modification of data in the DB
– Deletion of data from the DB
– Retrieval of data in the DB

• Example: two concurrent transactions
– T1: $300 credit,
– T2: $400 debit.

41

Ü Worboys and Duckham (2004) GIS: A Computing Perspective, Second Edition, CRC Press, p. 42

| The Database Way…

$600
Wrong, it should be $900
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DB in a nutshell: 6. Transactions
• Possible problems: updates lost, when concurrent atomic transactions are 

interleaved.
– Same data invovled in multiple transactions
– Example below: T1 leaves no effects, as if it is overwritten.

• DBMS should stop such update errors
– Transcation atomicity (all or nothing) & transaction independence
– commit: signals a permanent change of the data when all constituent operations 

successfully completed
– rollback: recovers the original state of the DB immediately prior to the transaction if 

problems occured

42

Ü Worboys and Duckham (2004) GIS: A Computing Perspective, Second Edition, CRC Press, p. 42

| The Database Way…

$600
Wrong, it should be $900
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DB in a nutshell: 7. Persistent storage
• Data persistence means that in a DBMS all data is maintained as long as 

it is not deleted explicitly. 

• The life span of data needs to be determined directly or indirectly by the 
user and must not be dependent on system features. 

• Additionally data once stored in a database must not be lost. 

• Recovery and backup

43 | The Database Way…
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DB in a nutshell: 8. Security
• DB users

– DB administrator (DBA)
– DB designers
– End users: users whose jobs require access to the DB for querying, updating, and 

generating reports. 
– system analysts and application programmers

• DBMS must be able to prevent data being used in unauthorized ways.

• Access operations: e.g., retrieval, update

44 | The Database Way…
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DB in a nutshell
45 | The Database Way…

1. Storage of data and their 
structure

2. Separation of data and 
their applications

3. Concurrent use
4. Views
5. Data integrity
6. Transactions
7. Persistent storage
8. Security

Ü http://www.gitta.info/IntroToDBS/en/html/DBApproaChar_trennDataApp.html,
Worboys and Duckham (2004) GIS: A Computing Perspective, Second Edition, CRC Press, p. 37 
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Definitions

Ü Elmasri & Navathe (2014): Chapter 1.2, p.5. 

• Database System (DBS) = DB + 
DBMS

• Database Management System
(DBMS) – (e.g., PostgreSQL)
– Software tool to query, access 

and maintain a DB
• Database (DB)

– Data – logically coherent 
collection of facts administered 
and accessed through the 
DBMS

– Data Structure – the schemas 
• Information system (e.g.,GIS)

– Extends the DBS with tools for 
the querying, representation, 
transformation, visualization and 
analysis of data (e.g., spatial)

| The Database Way…
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Architecture of a DBMS
1. Query compiler: parses and 

analyses the query, creates exec 
code

2. Query optimizer: find efficient exec 
strategy

3. Constraint enforcer: enforces 
integrity constraints

4. Runtime database processor: 
executes code

5. Stored data manager: interacts with 
OS for physical access to data

6. System catalog/data dictionary: 
Metadata – info about the data model, 
the internal, conceptual & views

7. Concurrency, control, backup, 
recovery units: additional possible 
units

“Who are enrolled into 
GEO 874?”

| The Database Way…

Structured Query
Language
(SQL, L2-L3)

Ü Worboys and Duckham (2004) GIS: A Computing Perspective, Second 
Edition, CRC Press, p. 40

user interface
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Introduction to Databases
| Relational Databases

1. Example: „Nutty Nuggets“
2. The Database Way...

– „DB in a nutshell“
– Database Management System (DBMS)

3. Relational Databases
– Relational Model
– Operations on relations

4. Pros- and Cons- of Databases
5. Products, Big players, Applications
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3. Relational Databases
• There are a number of DB models:

– Relational DB
– Object-oriented DB (& also object-relational DBs)
– NoSQL DBs: key-value, graph-based, Column, Document stores,... 

(http://en.wikipedia.org/wiki/NoSQL)

• Relational Model
– Proposed by Ted Codd from IBM, 1970, 
– First implementation „IBM System R“ (1974), then Oracle
– The relational model represents the database as a collection of 

mathematical relations
(relational algebra),
 i.e., two-dimensional tables

49

Ü Codd, E.F. (1970). A Relational Model of Data for Large Shared Data Banks. 
Communications of the ACM 13 (6): 377–387. doi:10.1145/362384.362685

| Relational Databases

Read it 
yourself!

More in the last lecture

http://en.wikipedia.org/wiki/NoSQL
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The Relational DB Model

• A relational DB is a collection of tables (= relations)
• Each relation/table has a name, and contains a number of attributes 

(=fields, or columns)
• Each attribute A has a domain (= data type), which defines what kinds 

of data the attribute can contain (e.g., integer, string, ...)
• A tuple (= record, or row) is a set of values from the domains of 

attributes A1..An from a given relation. 
• Each tuple consists of values for each attribute.
• Each attribute in a tuple has a single value.

50

Ü Elmasri & Navathe (2014): chapter 3.1.1, p. 59. 

| Relational Databases

Tuple
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Operations on Relations (Discrete Math: Relational algebra)

UNION (S or I or both)
STUDENT È INSTRUCTOR

| Relational Databases

• 5 basic operations…
– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra
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DIFFERENCE (S not I)
STUDENT - INSTRUCTOR

DIFFERENCE (I not S)
INSTRUCTOR - STUDENT

| Relational Databases

• 5 basic operations…
– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

Operations on Relations (Discrete Math: Relational algebra)

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra
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• 5 basic operations…
– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

Operations on Relations (Discrete Math: Relational algebra)

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra

FirstName FN

Esra

Rolf

LastName LN

Suel

Meile

FN LN

Esra Suel

Esra Meile

Rolf Suel

Rolf Meile

Cartesian product of FirstName
and LastName
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• 5 basic operations…
– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

Operations on Relations (Discrete Math: Relational algebra)

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra

Project returns values of a subset 
of attributes/columns
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Operations on Relations (Discrete Math: Relational algebra)

INTERSECTION (S and I)
STUDENT Ç INSTRUCTOR

• 5 basic operations…
– union
– difference
– product
– project (subset of columns)
– select (subset of rows)

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules about 
operator use = relational 
algebra

Set-
Operations

| Relational Databases

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra
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Operations on Relations (Discrete Math: Relational algebra)
• 5 basic operations…

– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

| Relational Databases

Ü Images: Elmasri & Navathe (2014) 
Ü https://en.wikipedia.org/wiki/Relational_algebra

Divide: will return those tuples from relation A which 
are associated to every B’s tuple, excluding the 
attributes in B

CourseReg FN CourseID

Esra 874

Esra 875

Rolf 874

Course CourseID

874

875

CourseReg DIVIDE Course

FN

Esra

Division is NOT implemented in SQL

Who take all available courses?
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Ü Images: Elmasri & Navathe (2014) 

Person_Nr LastName FirstName PLZ
1 Von Gunten Reto 3000
2 Stofer Christian 6330
3 Stofer Silvia 6330
4 Ginzler Christian 9000
5 Burghardt Dirk 8001

PLZ City
6330 Cham
9000 St. Gallen
8002 Zürich
6300 Zug
8400 Winterthur
8003 Zürich
3000 Bern
8001 Zürich
8051 Zürich

Person_Nr LastName FirstName PLZ PLZ City
1 Von Gunten Reto 3000 3000 Bern
3 Stofer Silvia 6330 6330 Cham
2 Stofer Christian 6330 6330 Cham
5 Burghardt Dirk 8001 8001 Zürich
4 Ginzler Christian 9000 9000 St. Gallen

| Relational Databases

• 5 basic operations…
– union
– difference
– product
– project
– select

• …3 derived operations 
(can be composed from 
above)
– intersect
– divide
– join

• Structure and rules 
about operator use = 
relational algebra

Set-
Operations

Operations on Relations (Discrete Math: Relational algebra)

Ü https://en.wikipedia.org/wiki/Relational_algebra
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Introduction to Databases
| Pros- and Cons- of Databases

1. Example: „Nutty Nuggets“
2. The Database Way...

– „DB in a nutshell“
– Database Management System (DBMS)

3. Relational Databases
– Relational Model
– Operations on relations

4. Pros- and Cons- of Databases
5. Products, Big players, Applications
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Pros- of a DBS

+ Controlling redundancy: Don‘t need to store the same data multiple times for 
different user groups. 

+ Restricting unauthorized access: DB administrator (DBA), DB designers, end 
users, system analysts and application programmers

+ Concurrent use (multiple use), transactions and views
+ Data persistence, recovery and backup (Data loss management)
+ Providing storage structures and techniques for efficient query 

processing: indexes, buffering, caching, SQL, query processing and optimization, …
+ Deals with increasing volume of data
+ More and more complex queries

+ Representing complex relationships among data
+ Enforcing integrity constraints to ensure correctness of the data

+ Permitting inferencing and actions using rules: e.g., triggers
+ Flexibility, separation of data from their use and storage environments

+ Hardware or operation system updates
+ Faster application development 

59 | Pros- and Cons- of Databases
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Cons- of a DBS

− High initial investment and setup costs (personnel, time, architecture...)
− Complexity: DBS operation is demanding
− Personnel: administrator needed
− Additional costs: 

− Hardware 
− Software 
− Administration

| Vor- und Nachteile von Datenbanken
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Cons- of a DBS

− High initial investment and setup costs (personnel, time, architecture...)
− Complexity: DBS operation is demanding
− Personnel: administrator needed
− Additional costs: 

− Hardware 
− Software 
− Administration

− When not to use a DBS
− Simple, well-defined applications whose data are not expected to change at 

all
− Embedded systems with limited storage and computing capacity
− No multiple-user access to data

| Vor- und Nachteile von Datenbanken
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Exercise 1.2

• Online-Ticket shop revisited
– So– what are the Pros- and Cons- of storing data in databases Now?
– Apply the concepts learnt, check your notes!

| Pros- and Cons- of Databases
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Introduction to Databases
| Products, Big players and Applications

1. Example: „Nutty Nuggets“
2. The Database Way...

– „DB in a nutshell“
– Database Management System (DBMS)

3. Relational Databases
– Relational Model
– Operations on relations

4. Pros- and Cons- of Databases
5. Products, Big players, Applications
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Commercial and Open-Source Systems

Ü http://db-engines.com/en/ranking 

| Products, Big players and Applications

OS
OS

OS

DB “popularity”

OS

OS
OS

OS

OS

OS

OS

OS
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Commercial and Open-Source Systems

Ü http://db-engines.com/en/ranking 

| Products, Big players and Applications

DB “popularity” trend
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• Banking 
– Client management, account management, payment transactions, 

interest calculations, taxation
• Human resources databases (schools, companies)

– Enrolment, course planning, room allocation, marking and credits, 
pay/leave/...

• Electronic Commerce, online shopping
– Amazon, eBay, ..

• Industry
– Stock management, bookings, task management

• Research (incl. Geographic information systems)
– Measurement activities
– Storage of spatial data: geometric, topologic and thematic facts

Example applications of DBS
| Products, Big players and Applications
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Summary

• Database management systems (DBMS) are tools for the 
administration and management of large quantities of data.
– They separate data and applications, provide redundancy control 

and backup utilities, and allow for diverse applications.
– The application of DBMS is demanding and complex, entails higher 

setup costs.
• The relational model is the foundation of the most common 

database architecture – the relational database. 
• A relational DB is a collection of relations (SQL: Tables), 

each with tuples of values (SQL: records) with defined 
attributes (SQL: columns)

• Spatial databases are an important application area of DB 
technology

| Summary
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Glossary

A collection of lists of logically consistent values 
(tuples, in SQL: rows).

Relation

DB + DBMS.Database System (DBS)

Management software. A software application that 
allows a user of an application to define, setup, 
access, manage and administer data access.

Database management 
System (DBMS)

The actual stored data collection. A logically coherent 
collection of facts administered and accessed through 
the DMBS

Database (DB)

A logical unit of data manipulation consisting of one 
or more operations on data.

Transaction

Represents the database as a collection of 
mathematical relations (“tables of values”).

Relational model



GEO 874 | Intro to DB | HS25
E. Suel, R. Meile, UZH

L1 | Introduction to Databases
69

Later, in lab
| Summary

• 10:15-12:00

• Y25-J-09, Y25-J-10

• PostgreSQL

• Working environment & graphical user interface (GUI)
• Examples of database, tables, …



GEO 874 | Intro to DB | HS25
E. Suel, R. Meile, UZH

L1 | Introduction to Databases
70

Next Friday, in GEO 874: L2
“Who are enrolled into 
GEO 874?”

| Summary

Structured Query
Language
(SQL, L2-L3)


