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Databases

Dies ist ein Kurs iiber Datenbanken an der Universitit Hefei (&2 KX #).

Die  Webseite mit  dem Lehrmaterial dieses Kurses ist htt-
ps://thomasweise.github.io/databases (siehe auch den QR-Kode unten rechts).
Dort kénnen Sie das Kursbuch (in Englisch) und diese Slides finden. Das Repository
mit den Beispielen finden Sie unter https://github.com /thomasWeise /databasesCode. i
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Einleitung

® Wir wollen nun von einer GUI, einem Graphical User Interface, auf unsere Datenbank
zugreifen. P

j LibreOffice’

The LibreOffice logo is under the copyright of its owners.
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https://www.libreoffice.org

Einleitung

® Wir wollen nun von einer GUI, einem Graphical User Interface, auf unsere Datenbank
zugreifen.

® | ibreOffice Base kann entweder als stand-alone DBMS verwendet werden, oder als
Benutzerinterface das sich auf andere Datenbanken verbinden kann245%.

j LibreOffice’

The LibreOffice logo is under the copyright of its owners.
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Einleitung

® Wir wollen nun von einer GUI, einem Graphical User Interface, auf unsere Datenbank
zugreifen.

o LibreOffice Base kann entweder als stand-alone DBMS verwendet werden, oder als
Benutzerinterface das sich auf andere Datenbanken verbinden kann245%.

5,15,67

® Seine Funktionalitat ist ahnlich zu Microsoft Access , aber es ist kostenlos.

] LibreOffice’

The LibreOffice logo is under the copyright of its owners.
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Einleitung

® Wir wollen nun von einer GUI, einem Graphical User Interface, auf unsere Datenbank
zugreifen.

o LibreOffice Base kann entweder als stand-alone DBMS verwendet werden, oder als
Benutzerinterface das sich auf andere Datenbanken verbinden kannZ*°4.

5,15,67

® Seine Funktionalitat ist ahnlich zu Microsoft Access , aber es ist kostenlos.

® Daher verwenden wir LibreOffice Base als simple GUI fiir unsere PostgreSQL Datenbank.

“H & Pl
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The LibreOffice logo is under the copyright of its owners.
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Einleitung

® Wir wollen nun von einer GUI, einem Graphical User Interface, auf unsere Datenbank
zugreifen.

o LibreOffice Base kann entweder als stand-alone DBMS verwendet werden, oder als
Benutzerinterface das sich auf andere Datenbanken verbinden kannZ*°4.

e Seine Funktionalitit ist dhnlich zu Microsoft Access®1%:%7 aber es ist kostenlos.
® Daher verwenden wir LibreOffice Base als simple GUI fiir unsere PostgreSQL Datenbank.

® Das miissen wir zuerst LibreOffice installieren.

] LibreOffice’

The LibreOffice logo is under the copyright of its owners.
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LibreOffice unter Linux Installieren
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LibreOffice unter Linux Installleren

g o Wir wollen LibreOffice unter Ubuntu Linux benutzen.
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i LibreOffice unter Linux Installieren

ag
:

o Wir wollen LibreOffice unter Ubuntu Linux benutzen.
® Unter Ubuntu Linux ist LibreOffice bereits standardmaRig vorinstalliert.
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LibreOffice unter Linux Installieren

o Wir wollen LibreOffice unter Ubuntu Linux benutzen.

e Unter Ubuntu Linux ist LibreOffice bereits standardmaRig vorinstalliert.

® Sie kénnen ein Terminal® durch Druck auf [Ctrl]+[Alt|+[ T | 6ffnen.

tweise@weise-laptop: ~

.S libreoffice --version

LibreOffice 24.2.7.2 420(Build:2)

:$|:|
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LibreOffice unter Linux Installieren

e Unter Ubuntu Linux ist LibreOffice bereits standardmaRig vorinstalliert.

e Sie konnen ein Terminal® durch Druck auf [Ctrl|+[Alt]+[ T | 6ffnen.

® Tippen Sie libreoffice --version und driicken Sie .

tweise@weise-laptop: ~

.S libreoffice --version

LibreOffice 24.2.7.2 420(Build:2)

:$|:|
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LibreOffice unter Linux Installieren

e Unter Ubuntu Linux ist LibreOffice bereits standardmaRig vorinstalliert.

Sie konnen ein Terminal® durch Druck auf [Ctrl|+[Alt]+[ T | 6ffnen.
Tippen Sie libreoffice --version und driicken Sie .
Auf meinem System ist LibreOffice 24.2.7.2 installiert.

tweise@weise-laptop: ~

.S libreoffice --version

LibreOffice 24.2.7.2 420(Build:2)

:$|:|
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LibreOffice unter Linux Installieren

e Tippen Sie libreoffice --version und driicken Sie [ J |.
® Auf meinem System ist LibreOffice 24.2.7.2 installiert.
® Wir konnen LibreOffice Base aus dem Terminal starten, in dem wir libreoffice --base

eintippen und driicken.

tweise@weise-laptop: ~

.S libreoffice --version
LibreOffice 24.2.7.2 420(Build:2)

.S libreoffice --basé]

e
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LibreOffice unter Linux Installieren

® Auf meinem System ist LibreOffice 24.2.7.2 installiert.

® Wir konnen LibreOffice Base aus dem Terminal starten, in dem wir libreoffice --base

eintippen und driicken.
e Alternativ kénnen wir auch die Dash durch Druck auf (28] oder durch klick auf das kleine
Ubuntu-Symbol am unten linken Bildrand &ffnen.

k
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\ LibreOffice unter Linux Installieren

® Wir konnen LibreOffice Base aus dem Terminal starten, in dem wir libreoffice --base

eintippen und driicken.

e Alternativ kdnnen wir auch die Dash durch Druck auf (=& ] oder durch klick auf das kleine
Ubuntu-Symbol am unten linken Bildrand &ffnen. '_

3

® Dann tippen wir libreoffice ein und klicken auf das Symbol fiir LibreOffice Base. :

=
= Q libreo| &

4

LibreOffice LibreOffice Wri.
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LibreOffice unter Linux Installieren

e Alternativ kdnnen wir auch die Dash durch Druck auf (28] oder durch klick auf das kleine
Ubuntu-Symbol am unten linken Bildrand 6ffnen.

® Dann tippen wir libreoffice ein und klicken auf das Symbol fiir LibreOffice Base. \
® |ibreOffice Base startet. .. i

tweise@weise-laptop: ~ Q

:~$ libreoffice --base

j LibreOffice \.%

Community
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- LibreOffice unter Linux Installieren
. .L‘
e Dann offnet sich die Startansicht von LibreOffice Base. : “

Select database

Welcome to the LibreOffice Database Wizard
Save and proceed Use the Database Wizard to create a new database, open an existing database file, or
connect to a database stored on a server.

What do youwant to do? |
@ Create a new database 1
1

Embedded database: = HSQLDB Embedded

Open an existing database file
Recently used: | New Database
Open

Connect to an existing database

Firebird External

Help <Back Next > Cancel Finish
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e Sollte LibreOffice wider Erwarten nicht installiert sein, dann kdnnen wir es einfach
installieren. q
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LibreOffice unter Linux Installieren

e Sollte LibreOffice wider Erwarten nicht installiert sein, dann kdnnen wir es einfach
installieren.

® Dazu tippen wir sudo apt-get install libreoffice in das Terminal ein.

tweise@weise-laptop: ~

.S sudo apt-get install 1ibreoffic4D
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LibreOffice unter Linux Installieren

e Sollte LibreOffice wider Erwarten nicht installiert sein, dann kdnnen wir es einfach
installieren.

® Dazu tippen wir sudo apt-get install libreoffice in das Terminal ein.

® Wir bendtigen sudo-Privilegien, also miissen wir das Super-User Passwort eingeben.

tweise@weise-laptop: ~

.S sudo apt-get install libreoffice
[sudo] password for tweise: D

k

e



¢ LibreOffice unter Linux Installieren

® Dazu tippen wir sudo apt-get install libreoffice in das Terminal ein.
® Wir bendtigen sudo-Privilegien, also miissen wir das Super-User Passwort eingeben.

.~ ® Nun wiirde LibreOffice installiert werden. Bei mit passiert nichts, weil ich es schon
installiert habe.

tweise@weise-laptop: ~

:$ sudo apt-get install libreoffice
[sudo] password for tweise:
Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

libreoffice is already the newest version (4:24.2.7-0ubuntu0.24.

04.1).

0 upgraded, 0 newly insialled, 0 to remove and 4 not upgraded.
=S

e
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LibreOffice unter Windows Installieren

o Wir wollen LibreOffice unter Microsoft Windows installieren.


https://libreoffice.org

LibreOffice unter Windows Installieren

o Wir wollen LibreOffice unter Microsoft Windows installieren.
e Wir &ffnen einen Web Browser und gehen zur Webseite https://libreoffice.org.

: : REOFFICE IS ABOU
PEGPLE, CULTU

L 3 -
: [im) D Home | LibreOffice - Free and priv X a4
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LibreOffice unter Windows Installieren

e Wir 6ffnen einen Web Browser und gehen zur Webseite https://libreoffice.org.

® Dort klicken wir auf [DOWNLOAD |,

: : REOFFICE IS ABOU
PEGPLE, CULTU

L] 3 -
: [im) D Home | LibreOffice - Free and priv X a4
& C', @ B https:/mmw libreoffice.org Q AN 7 {‘5
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LibreOffice unter Windows Installieren

e In dem Menii, das sich 6ffnet, klicken wir auf [Download LibreOffice|.

[im) D Home | LibreOffice - Free and priv X a4 - ] X
. &< O M@ (1 https/Aww.libreoffice.org Q@ A Y 7= RN |
English | th3z

D kibreOfFic DOWNLOAD ~ DISCOVER ~ GETHELP ~ IMPROVEIT + EVENTS ABOUTUS v DONATE i

‘e Document Foundation

e o

Download LibreOffice -—
Business users: click here '

LibreQffice for Android and i0S T PLE

App Steres and Chromebooks
| Release Notes #AN SOFTWARE,
< IT'S ABOUT Development versions KR’NGAND COLLABORATION. )

Portable versions

https:/fwww.librecffice. org/down\oad/dc-jwmIoadflibreof‘fice/
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LibreOffice unter Windows Installieren

® Das bringt uns zur Download-Seite, wo wir wieder auf [DOWNLOAD]| klicken.

17 GRS, SRRSO | DRI P NI ST b T

°° (im} [ Download LibreOffice | LibreOffic X~ - 8] X

<« C ® ) https/mww libreofficeorg/downloa.. @ @ A ¢ g= e B

English | FR3T Deutsch | Espaniol | Francais| fraliano | More. [P

DISCOVER ~ GETHELP ~ IMPROVEIT - EVENTS ABOUTUS ~ DONATE

Download / Download LibreOffice

Business users: click here
Get long-term support, custom features and more

Download LibreOffice

Id ho! dn

N
D LibreOffice Choose your operating £ LIBRECFFIGE

systern
24 . 8 . 4 Wiindows (64-bit) v

DOWNLOAD

libreoffice.org/../LibreCffice_24.84 Win_... 1a
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LibreOffice unter Windows Installieren ;4,

® Das bringt uns zur Download-Seite, wo wir wieder auf [DOWNLOAD]| klicken.
e Wir lassen operating system auf |Windows (64-bit)|.

3. (im} [ Download LibreOffice | LibreOffic X~ - 8] X

3 <« C ® ) https/mww libreofficeorg/downloa.. @ @ A ¢ g= e B

DISCOVER ~ GETHELP ~ IMPROVEIT - EVENTS ABOUTUS ~ DONATE

Download / Download LibreOffice

Eg Business users: click here
Get long-term support, custom features and more
OVIDE FEEDBAGK

Download LibreOffice @®

me d

\J
. H Ch ) R LIBREOFFICI
OLibreOffice g
24 . 8 . 4 Windows (64-bit) -

DOWNLOAD -

libreoffice.org/../LibreCffice_24.84 Win_... 1a
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LibreOffice unter Windows Installieren 4
® Das bringt uns zu einer anderen Download-Seite, wo wir dann auf den groen Button 3
klicken, um LibreOffice herunterzuladen.

0 ™ DonatetolibreOffice| LibreOffic. X - (=] X

5 & XM () https/Aww libreofficeorg/donate/.. @ @ &) ¢ = - @
S D %’ibrﬁgfﬂc DOWNLOAD ~ DISCOVER ~ GETHELP ~ IMPROVEIT ~ EVENTS ABOUTUS ~ §:;

Your download LibreOffice_24.8.4 Win x86-64.msi (347 MB} should begin Having problems downloading i

7 shortly. Please click the link if it doesn't start. LibreOffice? Note that we do not *
& “You can also manually pick a mirror. Or choose another languiage. provide technical support for f”

installing or using the software.
If you need help, please visit Ask
LibreOffice.

LibreOffice built-in help
2.8 MB (Torrent, Info) But if your question is about
downloading LibreOffice from

o use the new OpenPGP feature, you might want ta download the corresponding
Key management software (extemnal site}

our website, let us know: (1} Your

operating system version; (2}
Your web browser; (3} Errar
message(s} you see. Send these
to download@libreoffice.org and
wewill try to help.

M/ hilayrni ara dmwinlaading nlasca rancidar Hows vour donatinne helned uc in 2092




A SR ey

LibreOffice unter Windows Installieren

RN, AR | AR A P I S 50 b2

® Der Download beginnt.

®° O [J DonatetolbreOffice| LibeOffic x  + = B =

< C ® &) https/mww libreofficeorg/.. . @ @ ¢y =

Dowmloads B a - £ X s ftalian | More. P

CRRLTERD < LibreOffice_24.8.4_Win_x86-64.msi

618 KB/s - 152 MB of 347 MB, 5 mins left

See more
“Your download LibreOffice_24.8.4_Win X86-64 _— =
shortly. Please click the linkif it doesn't start. LibreOffice? Note that we do not

You can also manually pick a mirror. Or choose another language. provide technical support for

installing or using the software.
If you need help, please visit Ask
LibreOffice.

LibreOffice built-in help
2.8 MB (Torrent, Info) But if your question is about
downloading LibreOffice from

o use the new OpenPGP feature, you might want ta download the corresponding
Key management software (external site}

our website, let us know: (1}Your
operating system version; (2}
Your web browser; (3} Errar
message(s} you see. Send these
to download@libreoffice.org and
wewill try to help.

M/hilayrni ara dmwinlaadinog nlasca rancidar
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LibreOffice unter Windows Installieren :

® Nachdem der Download fertig ist, 6ffnen bzw. fiihren wir die heruntergeladene Datei aus.

2" O [ DonatetolibreOffice| LibreOffic: x - 0 X

< O M ) https/Awww libreofficeorg/.. @ @ @ Y =

Downloads B Q - B x  - .
[ LibreOffice
TR ]j%] LibreOffice_24.8.4_Win_x86-64.msi =) @]
Open file
See more
“Your download LibreOffice_24.8.4_Win x86-64.iei (347 MBFshould bey T Having problems downloading
7 shortly. Please click the linkif it doesn't start. LibreOffice? Note that we do not
R *You can also manually pick a mirror. Or choose another language. provide technical support for
o installing or using the software.
If you need help, please visit Ask
LibreOffice.
LibreOffice built-in help
2.8 MB (Torrent, Info) But if your question is about
downloading LibreOffice from
To use the new OpenPGP feature, you might want to download the corresponding our website, let us know: (1} Your
Key management software (extemal site} R b

Your web browser; (3} Errar
message(s} you see. Send these
to download@libreoffice.org and

wewill try to help.

Al

M/ hilayrni ara dmwinlaading nlasca rancidar
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LibreOffice unter Windows Installieren

® Der Startbildschirm des Microsoft Windows Installers erscheint. K et
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LibreOffice unter Windows Installieren

® Er erinnert uns, dass das kein Programm aus dem Microsoft Store ist.

The app you're trying to install isn't a
Microsoft-verified app

Installing from the Microsoft Store helps
protect your PC and keeps it running
smoothly.

B Browse Microsoft Store Install anyway

2
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LibreOffice unter Windows Installieren

® Er erinnert uns, dass das kein Programm aus dem Microsoft Store ist.
® Wir installieren das Programm trotzdem.

The app you're trying to install isn't a
Microsoft-verified app

Installing from the Microsoft Store helps
protect your PC and keeps it running
smoothly.

B Browse Microsoft Store Install anyway
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LibreOffice unter Wirndo

® Jawohl.

AN A . S e NPT |7 OB, e

ws Installieren

The app you're trying to install isn't a
Microsoft-verified app

‘@c T

Installing from the Microsoft Store helps
protect your PC and keeps it running

smoothly. 9
Browse Microsoft Store Install anyway
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LibreOffice unter Windows Installieren 3
e Der Installations-Wizard &ffnet sich und wir klicken auf [Next|.

L ﬁ LibreQffice 24.84.2 - Installation Wizard x
E Welcome to the Installation Wizard for LibreOffice 24.8.4.2 1
&
% The Installation Wizard will install LibreOffice 24.84.2 on your computer. To ‘";‘
=S continue, click Next. =

Build contributed in collaboration with the community by The Document
Foundation. For credits, see: https://waww.documentfoundation.org

< Back Cancel




LibreOffice unter Windows Installieren

® Wir lassen den Installationstyp auf , Typical und klicken

ﬁ% LibreOffice 24.8.4.2 - Installation Wizard x

Setup Type

Choose the setup type that best suits your needs. i H »

Please select a setup type.

@ Typical
- LibreOffice 24.84.2 will be installed with the default components, including user
interface languages and spelling dictionaries matching your current language settings.
() Custom
- Chaose which program features you want installed and where they will be installed. For
] example you can select user interface languages and spelling dictionaries.

< Back Next > Cancel




LibreOffice unter Windows Installieren

® Wir lassen alle Einstellungen unverdndert und klicken auf

ﬁ,g LibreOffice 24.8.4.2 - Installation Wizard x

Ready to Install the Program

The wizard is reacy to begin installation,

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit the wizard,
Create a shortcut on desktop

[[JLoad LibreQffice 24.8.4.2 during system start-up

< Back Install Cancel




LibreOffice unter Windows Installieren

® Die Installation beginnt.

ﬁ LibreOffice 24.8.4.2 - Installation Wizard X
Installing LibreOffice 24.8.4.2 ~
The program features you selected are being installed. | H
- Please wait while the Installation Wizard installs LibreCffice 24.84.2. This may take seweral
g minutes,
Status:




LibreOffice unter Windows Installieren

® Wenn Microsoft Windows uns fragt, ob wir Anderungen am Computer durch den Installer

zulassen wollen, dann klicken wir auf oder oder oder wie auch immer das

bei lhnen heist.

User Account Control X

Do you want to allow this app to make
changes to your device?

B LibreOffice 24.8.4.2

Verified publisher: The Document Foundation
File origin: Downloaded from the Internet

Show more details
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® Die Installation geht weiter.
ﬁ LibreOffice 24.8.4.2 - Installation Wizard - X
Installing LibreOffice 24.8.4.2 . £
The program features you selected are being installed. . * ‘i

- Please wait while the Installation Wizard installs LibreCffice 24.84.2. This may take seweral
minutes,

Status:
Validating install

P4 i da L [8 R I A TR




LibreOffice unter Windows Installieren

e Eventuell werden Sie informiert, dass der Rechner nach der Installation neu starten muss.
Das ist OK.

ﬁ LibreOffice 24.8.4.2 - Installation Wizard
Files in Use

Some files that need to be updated are currently in use. " H |

The following applications are using files that need to be updated by this setup. You can let Installation
Wizard close them and attempt to restart them, or reboot the system later to complete the setup.

Acrobat Collaboration Synchronizer 24.5 }
Acrobat Collaboration Synchronizer 24.5 X

(O Close the applications and attempt to restart them.

@ Do not close applications. A reboot will be required to complete the setup.
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® Die Installation geht weiter.
ﬁ LibreOffice 24.8.4.2 - Installation Wizard - X
Installing LibreOffice 24.8.4.2 . £
The program features you selected are being installed. . * ‘I

- Please wait while the Installation Wizard installs LibreCffice 24.84.2. This may take seweral
minutes,

Status:
Updating component registration

P4 i da L [8 R I A TR
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LibreOffice unter Windows Installieren

® Die Installation ist fertig.
® Gegebenenfalls muss nun der Neustart erfolgen. Wir klicken auf [Yes|,

ﬁ LibreOffice 24.8.4.2 - Installation Wizard x

Installation Wizard Completed

The Installation Wizard has successfully installed LibreOffice 24.84.2. Click Finish to
exit the wizard,

&b - e TRl . 1TSS AT R FLA TR FR e |




LibreOffice unter Windows Installieren

e Gegebenenfalls muss nun der Neustart erfolgen.

ﬁ*:%] LibreOffice 24.84.2 Installation Wizard

. . You must restart your system for the configuration
changes made to LibreOffice 24.8.4.2 to take effect, Click
Yes to restart now or No if you plan to restart |later.




LibreOffice unter Windows Ins

® Das System startet neu.
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llieren

Restarting
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LibreOffice unter Windows Installieren

® Nun haben wir einen neuen Shortcut auf dem Desktop, mit dem wir LibreOffice starten
kénnen. Wir klicken darauf.

L Type here to search

i

i o EEA TR



et L1 A

R

A O R 4

LibreOffice unter Windows Installieren

o LibreOffice startet.

LibreOffice

Community

s
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LibreOffice unter Windows Installieren

® LibreOffice mochte gerne verschiedene Dateiformate managen. Das brauchen wir nicht.

. [ Libreoffice - o
File Tools Help

B openFis e A Documens [<]

[ Remote files

(9 Recent Documents

s o

w_.
() Default file formats note. X i
g
[ Templates The following file formats are not registered to be
opened by default in LibreOffice: E
ods
Create i
. Select OK ifyou want to change default file format
Wiiter Document

registrations,

) Calc Spreadsheet
=] Impress Presentation

Draw Drawing

Math Formula

Welcome to LibreOffice.
Drop a document here or open an app to create one.

Base Database

D Ic_ibreOff ice

ommunity

Hep & ponate

" [ FoET e AT en FLA TR
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LibreOffice unter Windows Installieren

® Um LibreOffice Base zu starten, miissen wir auf das am linken unteren Rand -
klicken.

RIS | NI X S

5 0 tbreorice

Fle Tools Help Database Wizard
Welcome to the LibreOffice Database Wizard
3 [~ Open File
— Use the Database Wizard to create a new database, open an

existing database file, or connect to a database stored on a server.
What do you want to do?
2:Save and proceed ®eate 2 new databasd]
Embedded database: HSQLDB Embedded | v
(O Open an existing database file
[ remplates ——

Open

|27 Remote Files

Create
O Connect to an existing database

s8] Calc Spreadsheet

=] impress Presentation

[&] Draw Drawing

Math Formula

l Base Database
D cLibreOffice

ommunity

hop & oonse

Finish Cancel
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LibreOffice unter Windows Installieren

® Um LibreOffice Base zu starten, miissen wir auf das am linken unteren Rand
klicken.

® | ibreOffice Base startet.

[ Lireotfce
BD b R Database Wizard
) Welcome to the LibreOffice Database Wizard
Openliis Use the Database Wizard to create a new database, open an
) existing database file, or comect 1o a database stored on a server.
[ Remote Files

What do you want to do?
®eate 2 new databasd]

(O Recent Decuments Embedded database: HSQLDB Embedded |~

O Open an existing database file
[ Templates Recenty used:

2.Save and proceed
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o LibreOffice Base startet.

e Wir sind hier fertig und konnen das Programm wieder schlieRen.
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Fle Tools Help Database Wizard
Welcome to the LibreOffice Database Wizard
3 [~ Open File
— Use the Database Wizard to create a new database, open an

existing database file, or connect to a database stored on a server.
What do you want to do?
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O Connect to an existing database

s8] Calc Spreadsheet

=] impress Presentation

[&] Draw Drawing

Math Formula

l Base Database
D CLibreOffice

ommunity

hop & oonse

Finish Cancel




Zusammenfassung




I ot £

AR R A RN S RTINS NN T e RN WIS .

Zusammenfassung

o Wir haben LibreOffice und damit LibreOffice Base auf unserem Rechner installiert. %
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o Wir haben LibreOffice und damit LibreOffice Base auf unserem Rechner installiert.

® Nun kdnnen wir es als graphisches Benutzerinterface fiir unsere PostgreSQL Datenbank
verwenden.
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Thank youl
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Android is a common operating system for mobile phonessa.

Bash is a the shell used under Ubuntu Linux, i.e., the Ero%ram that ,runs" in the terminal and interprets your commands, allowing
you to start and interact with other programsu’ 5,75 Learn more at https://www.gnu.org/software/bash. B

client In a client-server architecture, the client is a device or process that requests a service from the server. It initiates the
communication with the server, sends a request, and receives the response with the result of the request. Typical examples for
clients are web browsers in the internet as well as clients for database management systems (DBMSes), such as psql.

client-server architecture is a system design where a central server receives requests from one or multiple clients”+39:47:50.53  Thege requests and
responses are usually sent over network connections. A typical example for such a system is the World Wide Web (WWW),
where web servers host websites and make them available to web browsers, the clients. Another typical example is the structure
of database (DB) software, where a central server, the DBMS, offers access to the DB to the different clients. Here, the client |
can be some terminal software shipping with the DBMS, such as psql, or the different applications that access the DBs.

DB A database is an organized collection of structured information or data, typically stored electronically in a computer system.
Databases are discussed in our book Databases®®.

DBMS A database management system is the software layer located between the user or application and the DB. The DBMS allows
the user/application to create, read, write, update, delete, and otherwise manipulate the data in the DB73.

Git is a distributed Version Control Systems (VCS) which allows multiple users to work on the same code while preserving the
history of the code changes®7'®6. Learn more at https://git-scm.com.

GitHub is a website where software projects can be hosted and managed via the Git VCS*89% | earn more at https://github.com.

GUI graphical user interface
iOS is the operating system that powers Apple iPhones38  Learn more at https://www.apple.com/ios.
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iPadOS
IT

LAMP Stack
LibreOffice

LibreOffice Base

LibreOffice Calc

LibreOffice Writer

Linux

macOS
MariaDB

Microsoft Access

Microsoft Excel

is the operating system that powers Apple iPads'3. Learn more at https://www.apple.com/ipados.

information technology

A system setup for web applications: Linux, Apache (a web server), MySQL, and the server-side scripting language PHP2:31

26,38,54

is on open source office suite which is a good and free alternative to Microsoft Office. It offers software such as

LibreOffice Writer, LibreOffice Calc, and LibreOffice Base. See®® for more information and installation instructions.

24,54

is a DBMS that can work on stand-alone files but also connect to other popular relational databases . It is part of

LibreOffice?9:38:54 and has functionality that is comparable to Microsoft Access®158:67

is a spreadsheet software that allows you to arrange and perform calculations with data in a tabular
source spread sheet software®'%4 je., an alternative to Microsoft Excel. It is part of LibreOffice2%:3

rid. It is a free and open
,54

is a free and open source text writing program’? and part of LibreOffice?®38:54 |t is a good alternative to Microsoft Word.

is the leading open source operating system, i.e., a free alternative for Microsoft Windows3'39:55:65,68 \\e recommend using
it for this course, for software development, and for research. Learn more at https://www.linux.org. Its variant Ubuntu is
particularly easy to use and install.

or Mac OS is the operating system that powers Apple Mac(intosh) computers®®. Learn more at https://www.apple.com/macos.

An open source relational database management system that has forked off from MySQL'2:4:23:41,51 gee
https://mariadb.org for more information.

is a DBMS that can work on DBs stored in single, stand-alone files but also connect to other popular relational
databases®15:42:7 |t s part of Microsoft Office. A free and open source alternative to this commercial software is
LibreOffice Base.

is a spreadsheet program that allows users to store, organize, manipulate, and calculate data in tabular structures®2736 |t is
part of Microsoft Office. A free alternative to this commercial software is LibreOffice Calc3®:54,
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Microsoft Office

Microsoft Windows

Microsoft Word

MySQL

0os
0Oss

PostgreSQL
psql
Python

relational database

is a commercial suite of office software, including Microsoft Excel, Microsoft Word, and Microsoft Access3®. LibreOffice is a
free and open source alternative.

is a commercial proprietary operating system°. It is widely spread, but we recommend using a Linux variant such as Ubuntu
for software development and for our course. Learn more at https://www.microsoft.com/windows.

is one of the leading text writing programs22'4474 and part of Microsoft Office. A free alternative to this commercial software

is the LibreOffice Writer.
An open source relational database management system9’23’52’64’72. MySQL is famous for its use in the LAMP Stack. See
https://www.mysql.com for more information.

Operating System, the system that runs your computer, see, e.g., Linux, Microsoft Windows, macOS, and Android.

Open source software, i.e., software that can freely be used, whose source code is made availabe in the internet, and which is
usually developed cooperatively over the internet as well32, Typical examples are Python, Linux, Git, and PostgreSQL.

An open source object-relational DBMS?25:46:49,64  gee https://postgresql.org for more information.

is the client program used to access the PostgreSQL DBMS server.

33,37,40,70

The Python programming language , i.e., what you will learn about in our book”®. Learn more at

https://python.org.

A relational DB is a database that organizes data into rows (tuples, records) and columns (attributes), which collectively form

tables (relations) where the data points are related to each other!?:28:29,59,63,69,71
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server

SQL

sudo

terminal

Ubuntu

VCs

WwWw

In a client-server architecture, the server is a process that fulfills the requests of the clients. It usually waits for incoming
communication carring the requests from the clients. For each request, it takes the necessary actions, performs the required
computations, and then sends a response with the result of the request. Typical examples for servers are web servers'? in the
internet as well as DBMSes. It is also common to refer to the computer running the server processes as server as well, i.e., to
call it the ,,server computer“35.

The Structured Query Language is basically a programming language for querying and manipulating relational
databases'#/18720,34,43,60-63 "4 i nderstood by many DBMSes. You find the Structured Query Language (SQL) commands

supported by PostgreSQL in the reference®®.

In order to perform administrative tasks such as installing new software under Linux, root (or “super’) user privileges as
needed®®. A normal user can execute a program in the terminal as super user by pre-pending sudo, often referred to as “super
user do.” This requires the root password.

A terminal is a text-based window where you can enter commands and execute them®116, Knowing what a terminal is and
how to use it is very essential in any programming- or system administration-related task. If you want to open a terminal
under Microsoft Windows, you can Druck auf (38 ]+ R, dann Schreiben von cmd, dann Druck auf [ J ]. Under Ubuntu Linux,
+[T ] opens a terminal, which then runs a Bash shell inside.

is a variant of the open source operating system Linux'®31. We recommend that you use this operating system to follow this
class, for software development, and for research. Learn more at https://ubuntu.com. If you are in China, you can download it
from https://mirrors.ustc.edu.cn/ubuntu-releases.

A Version Control System is a software which allows you to manage and preserve the historical development of your program
code®®. A distributed VCS allows multiple users to work on the same code and upload their changes to the server, which then
preserves the change history. The most popular distributed VCS is Git.

World Wide Web®:2*
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