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Definitions

• System of Information (SI)

• Database (DB)

• Database Management System (DBMS)
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Definitions to fill

• System 7→ ?

• Data 7→ ?

• Information 7→ ?
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Definition

• System 7→ Set of interacting elements, according to
given principles
(nature of the elements, kinds of interactions ...)

• Data 7→ Set of observation, measures or facts. Set
of symbols and potential messages.

• Information 7→ Set of organized data, allowing the
extraction of knowledge.
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Definition | System of Information (SI)

Set of resources (i.e., people, hardware, software,
methods) to:

• Collect information
• Store information
• Analyze and query information
• Disseminate information

There are different kinds of organization methods.
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Definition | Database

• Set of data accessible and usable by means of a
computational system.

• Data modeling real world objects (in the broad
sense) and being the basis of a computational
application.
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Database Management System

Software→ management of a
database
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Objectives of a DBMS

Which are the (sub)-objectives of a
DBMS?
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Objective of a DBMS | Basic goals

• Save data - persistence

• Structure data

• Query information

• Modify the elements of a Database.
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Objectives of a DBMS | ACID

ACID: Database transactions’ properties that guarantee
data validity.

• Atomicity
⇒ Treat each multi-statement transactions as a unit.

• Consistency
⇒ Transactions lead the database to valid states.

• Isolation
⇒ Concurrency control.

• Durability
⇒ Completed transactions persistence.
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Objectives of a DBMS | The Big Data era

• Deal with large volumes of data (Big Data)
⇒ Efficient data structures
⇒ terabytes/petabytes

• Deal with High throughput applications (Big Data)
⇒ fast access methods.
⇒ thousands/millions transactions/hour
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Objectives of a DBMS | Users

• Deal with sensitive data
⇒ Software security and trustability.

• Exploitation by different kinds of users
⇒ Allow different user-interfaces.

• Deal with multi-users
⇒ Concurrency control.
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Objective of a DBMS | Independence

• Ensure the physical independence:
⇒ Change inner DBMS mechanisms without
changing conceptual schemes of applications.

• Ensure the logical independence.
⇒ Adapt the conceptual schemes of applications
without changing the inner structure of the DBMS.
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Levels of Abstraction

• External level (users) 7→ read, query.

• Conceptual level (designer, administrator) 7→
Database models.

• Internal level (store) 7→
Data structure (files, indexing).
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Major types of DBMS

• Relational DBMS - Mostly SQL

• noSQL - Not Only SQL
• Key-value stores

• Wide column stores

• Document stores

• Graph DBMS

• Object oriented DBMS

• Time Series DBMS

• ...
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Ranking of DBMS

More than 300 pieces of software.

Rankings and more information:
https://db-engines.com
https://www.kdnuggets.com/2016/06/
top-nosql-database-engines.html
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DBMS

16



Database Life Cycle

• Definition of specifications.

• Conceptual model.

• Logic Model.

• DBMS choice.

• Maintenance and use.
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