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Databases

Dies ist ein Kurs iiber Datenbanken an der Universitit Hefei (&2 K %).

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

yEd

The logo of the yEd graph editor. The yEd logo s protected by copyright. yEd is a registered
trademark of yWorks GmbH. Unauthorized use, re istribution is str

production, or dist rictly prohi-

® Ein wichtiger Schritt im Datenbankentwicklungsprozess ist das Erstellen von abstrakten
konzeptuellen Modelle der Problemdomane.
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https://www.yworks.com/products/yed
https://www.yworks.com

Einleitung

yEd

The logo of the yEd graph editor. The yEd logo is protected by copyright. yEd is a registered
trademark of yWorks GmbH. Unauthorized use, reproduction, or distribution is strictly prohi-
bited.

® Ein wichtiger Schritt im Datenbankentwicklungsprozess ist das Erstellen von abstrakten
konzeptuellen Modelle der Problemdomane.

® Dazu werden graphische Diagramme, sogenannte Entity-Relationship Diagramme (ERDs)
gezeichnet, die die Objekte und deren Beziehungen aus der realen Welt darstellen, die wir
in der Datenbank modellieren wollen.
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Einleitung

yEd

The logo of the yEd graph editor. The yEd logo s protected by copyright. yEd is a registered
® 3 rized use, reproduction, or distribution is strict

logo Z
rademark of yWorks GmbH. Unauthor rod: ictly prohi-
bited.

® Ein wichtiger Schritt im Datenbankentwicklungsprozess ist das Erstellen von abstrakten
konzeptuellen Modelle der Problemdomane.

® Dazu werden graphische Diagramme, sogenannte Entity-Relationship Diagramme (ERDs)
gezeichnet, die die Objekte und deren Beziehungen aus der realen Welt darstellen, die wir
in der Datenbank modellieren wollen.

® Diese konzeptuellen Modelle sind unabhingig von der letztendlich verwendeten
DBMS-Technologie.
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Einleitung

yEd

The logo of the yEd graph editor. The yEd logo s protected by copyright. yEd is a registered
® 3 rized use, reproduction, or distribution is strict

logo Z
rademark of yWorks GmbH. Unauthor rod: ictly prohi-
bited.

® Ein wichtiger Schritt im Datenbankentwicklungsprozess ist das Erstellen von abstrakten
konzeptuellen Modelle der Problemdomane.

® Dazu werden graphische Diagramme, sogenannte Entity-Relationship Diagramme (ERDs)
gezeichnet, die die Objekte und deren Beziehungen aus der realen Welt darstellen, die wir
in der Datenbank modellieren wollen.

® Diese konzeptuellen Modelle sind unabhingig von der letztendlich verwendeten
DBMS-Technologie.

e Als Werkzeug um solche Diagramme zu zeichnen verwenden wir yEd3>47.
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Ubuntu Linux

® Wir werden yEd von der Webseite https://www.yworks.com/products/yed

herunterladen.

O | @yed-crphedior x| + v S e o
c o8 yworks.com, B e % Q @ oo@as = 8=

Qwerks o T G Temme—e Gmem B O (O

yEd - graph editor

High-quality diagrams made easy

O yEd

Powerful and flexible
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Ubuntu Linux

® Wir werden yEd von der Webseite https://www.yworks.com/products/yed
herunterladen.

- Auf dieser Webseite klicken wir auf den Button.

© | @ yed-Graph Editor x|+ v - o x
c [ol:} yworks.com, B ox ¥ Q @9 @n s » 8=
Owem
.
yEd - graph editor
% High-quality diagrams made easy
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Powerful and flexible NP R
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Ubuntu Linux

® Dann klicken wir auf More yEd downloads. . .

« -0

yworks

& | @ yed-Download x|+

O B hitps://wwwyworks.com/proc

0% W Q

D9 &aH s &

Products  Resources Company Interactive demos  TryyFiles £

Downloads

Download yEd 3.25.1

yFiles - . ® *

diagramming SDK

e o check your version,
About. visualzing, editing and analyzing
YEa for Windows & YEaforMacOSX & vEatorLinux &

More yEd downioads >

&
The yEd Live bro

ifyou want totry diagramming directly within your browser withor
2pp, consider giing our yEd Live aspin!

LeunchyEa Live 5

Graphity - the diagram editor for confluence

Graphity s avallable In the Atls:

rhetpiace, n three instaiment variants:

Confiuence Cioud, Server and D offciall approved by Atlassian.

sraphity.com &

o o . e e
. .
o e




Ubuntu Linux

® Und klicken wir dann auf Show all yEd downloads.

B | @ yworks-Downloads

« [¢] o6
yworks
VFiles Libraries for Software
Developers
Ediors

Tools

YFles for Java Extension
Packages

x|+ v -
yworks.com, B 0% % Q @ @ 9 s

Products Resources Company Interactive demos  TryyFiles £

ors

yEd Graph Editor 3.25.1

ch dow /Ed Graph Editor 3251 appiication plus sample g1
You started. The platform-specific packages additionally include a suitable installer and a
suitable Java Runtime Environment (RE

1£y0u lso want to create, import, and shae diagrams on your mabile Gevices, check out yE&
Lve!

Windows for64-oi

2ava 23 RE.

Windows 10 or lster. Includes 3 sutale m———

Mac 05 X/macos. for Mac OS X 1012 or igher (ARM architecture).Includes

g Dawnioad dma file &
its own embedded OpenJDK Java 21 RE.

Linux Script for 64-bit Linux (ntel/AMD architecture,Either ————
secute sing| table OpenIDK Jova
‘Show all yEd downloads.
-
yEd Live

wser version of the powerful yEd Gr appication. It runs on
axoperes s mocem HTVNS b v cming o et ke

yEative YEd Live web appiication pre—

Ll & 57 AR
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Ubuntu Linux

e Wir wollen Zipped yEd jar file herunterladen, was fiir alle Systeme funktioniert, auf denen

schon Java installiert ist.

B | @ yworks-Downloads

« [¢] 08

YFles for Java Extension
Packages

x|+

yworks.com

ditors

v ® 0 @

B 0% & Q @9 @n s 2 M=

activedemos  TryyFiles £ e

yEd Graph Editor 3.25.1

i
i
Windows

Mac 05 X/macos

tinux

Windows.

Mac 05 Xmacos

Downlosd exe fie &
%% Downioad dmg file &

- Download sh fiie &
enIDK Java

Download exe fie &

Dawnioad dma fie &

Dawniosd zip fie &

N—sid -t =

T 2 A

.

-
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Ubuntu Linux

® Falls Java auf Ihrem Computer noch nicht installiert ist, instalieren Sie es via

sudo apt-get install openjdk-xx-jre, wobei xx mit der aktuellen Version ersetzt
werden kann, z. B. 8 oder 21. i

B @ yworks-Downloads X | + v ® 6 @

« c 08 yworks.com B % % Q @ @n s » B =

Products  Resources Company Interactivedemos  TryyFiles £ & 6

ditors

yEd Graph Editor 3.25.1

i
YFles for Java Extension et

Packages

Windows Downlosd exe fie &

Mac 05 Ximacos " Download dma i &
Limx Download shifil
2 Windows

Download exe file &
Mac 05 Xmacos Dawnioad dma fie &

Dawniosd zip fie &




Ubuntu Linux

B @ yworks-Downloads X | + v ® 6 @

« > C 08 yworks.com B 0% & Q e o@as » #

Products  Resources Company Interactive demos  TryyFiles £ o

ditors
VFiles Librares for Software
] Developers
Ed Graph Editor 3.25.1
Edtors >
. itor .
youstorted packages clude a sutati anda
Toots ) sitable Java Runtime Environment (IRE).
1fyou ls0 want o create,import, and share dlagrars on your mabile devies, check out yEd
yiles for Java Extension et
Packages
Windows JEd nstaler for 64-6it Windows 10 orlter. Incluces s sutaole E——
OpenIDK Java 23 IRE.
Mac 08 Xfmac0s  yEd instllerfor Mac OS X 012 rhigher (ARM arcitecture) Includes e gt &
115 own embedded OpenIDK Jave 21 JRE oo
Linux JEG instaler script for64-bit Linux (Intel/AMD architecture, Either E———
it or execute using () Includes o suitable OpendDK Jave
Z330E ﬂ
4 3 . oo z
" Mec 08 Ximac0s £ st o O X012 or ghe lAMD et ) 2
g Includes its own embedded OpenIDK Jova 21
- £
+ ava ZippeayE Jartilefor 32 bit and 54-bit operating systems Requires  (SSIRAIERE) =
R aninstalec Jva 8 orater) untime environment.
1 r
i ‘Show all yEd downloads. 7
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S
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Ubuntu Linux

® Nachdem wir auf den Download-Button geklickt habe, kommen wir zum Lizentbildschirm.

B | @yworks-Downloads X | + v B x

« c 08 yworks.com B o 7 Q 09 e@a s =2 8=

SN R RN L

1 Download yEd

YEd Software License Agreement

nse'spossssion mmediatel.

1. LICENSE CONDITIONS

e yworks




Ubuntu Linux

® Nachdem wir auf den Download-Button geklickt habe, kommen wir zum Lizentbildschirm.
® Nachdem wir die Lizenz gelesen haben und wenn wir mit ihr OK sind, stimmen wir mit

L 5

H [I accept the license terms] Zu.

g. B @ yworks-Downloads x|+ v ® @ 6
1 « c (o) yworks.com B % ¥ Q 09 eH s =z 8=

g

:g Download yEd

YEd Software License Agreement

nse'spossssion mmediatel.

1. LICENSE CONDITIONS
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Ubuntu Linux

® Nach dem wir die Lizenz angenommen haben, kénnen wir auf klicken.

o e 2 A

B | @yworks-Downloads x| + v B x

« c 08 yworks.com B % % Q [ @an s 2 8=

S

1 Download yEd ‘

ihe iicense agreement in order to download.

YEd Software License Agreement

nse'spossssion mmediatel.

1. LICENSE CONDITIONS

e yworks

. . N
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Ubuntu Linux

® Der Download beginnt.

& @ yworks-Downloads x| +

C O @ nttps//wwwyworks.com/downlo: B 60% ¥ Q

a YEd-3.25.1.2ip
95left —20.6 of 34.8 M8 (2.5 MB/seq)

show all downloads

3 Thank you!
Tankyou orour inteestinourprocuctst
v
’ download
“




Ubuntu Linux

® Irgendwann ist der Download fertig.

E | @ yworks - Downloads x | +

c o8 yworks.com,
a yEd-3.25.1.2ip
Show in Folder

show all downloads

Thank you!

5



Ubuntu Linux

® Irgendwann ist der Download fertig.

~® Wir kdnnen auf den Ordner klicken, in den die Datei heruntergeladen wurde.

E | @ yworks - Downloads x | +

c o8 yworks.com,
a yEd-3.25.1.2ip
Show in Folder

show all downloads

3
Thank you!
P
“
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Ubuntu Linux

e Wir finden die zip-Datei in diesem Ordner.

IO Gi Home /[ special /

E yEd-3.25.1.zip

L3

pe..mp / downloads : [ - ©O x

36.5MB  Archive 23X 914

“yEd-3.25.1.zip" selected (36.5 MB)
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Ubuntu Linux

e Wir finden die zip-Datei in diesem Ordner.

® Wir entpacken den Order in das Verzeichnis, in das wir yEd installieren/benutzen wollen.

i

-

E yEd-3.25.1.zip

IO Gi Home /[ special /

L3

pe...

mp |/ downloads m - o x

LD T T T gy R o

36.5MB  Archive 23X 914

s ey

“yEd-3.25.1.zip" selected (36.5 MB)
g
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Ubuntu Linux

® Wir 6ffnen ein Terminal, in dem wir [Ctrl]+[Alt|+ T | driicken.

tweise@weise-laptop: /tmp/yed

:$ cd /tmp/yed
s S D
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Ubuntu Linux

® Wir 6ffnen ein Terminal, in dem wir [Ctrl]+[Alt|+ T | driicken.

e Wir gehen in den Ordner, in dem die ausgepackten Dateien sind und finden die Datei
yed. jar.

tweise@weise-laptop: /tmp/yed

:$ cd /tmp/yed
s S D
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Ubuntu Linux

® Wir 6ffnen ein Terminal, in dem wir [Ctrl]+[Alt|+ T | driicken.

e Wir gehen in den Ordner, in dem die ausgepackten Dateien sind und finden die Datei
yed. jar.

® |n meinem Fall ist das /tmp/yed ... Sie installieren das natiirlich woanders hin.

tweise@weise-laptop: /tmp/yed

:$ cd /tmp/yed
: $ [




Ubuntu Linux

® Wir staten das Programm mit dem Kommando java -jar yed.jar.

tweise@weise-laptop: /tmp/yed

S
.
|

$ cd /tmp/yed
$ java -jar yed.jar D




Ubuntu Linux

® Der Spash-Screen erscheint, wahrend das Programm |adt.

@ yFiles

Discover
yFiles for HTML 7-®

5
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- |
version 3. Lol
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. lz==x|
Get details
Enabling module yFiles
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Ubuntu Linux

® Das Programm ist gestartet.

!

unnamed0- yEd _ o (x

File Edit VWiew Layout Tools Grouping Windows Help
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Microsoft Windows

® Wir werden yEd von der Webseite https://www.yworks.com/products/yed
herunterladen.

° O @ yed- Graph Editor x  + - o X
< C ] () https/mww.yworks.com/productsfyed B & (SR 7=
6 yworks Products  Resources Company Interactive demos  TryyFiles 2 [:]

yEd - graph editor

High-quality diagrams made easy

OYEd "



https://www.yworks.com/products/yed

Microsoft Windows

® Wir werden yEd von der Webseite https://www.yworks.com/products/yed
herunterladen.

e Auf dieser Webseite klicken wir auf den Button.

° O @ yed- Graph Editor x  + - o X
< C ] () https/mww.yworks.com/productsfyed B & (SR 7=
6 yworks Products  Resources Company Interactive demos  TryyFiles 2 [:]

yEd - graph editor

High-quality diagrams made easy

OYEd "

TN


https://www.yworks.com/products/yed

Microsoft Windows

® Wir finden den [Download FButton und klicken darauf.

o
3 O @ vyed- Graph Editor x  +

& @] Q ) https/mmw.yworks.com/products/yed B

Powerful and flexible

yEd is a powerful desktop application that can be used to quickly and effectively
generate high-quality diagrams. Create diagrams manually, or import your external
data for analysis. Our automatic layout algorithms arrange even large data sets with
just the press of a button.

YEd is freely available and runs on all major platforms: Windaws, Unix/Linux, and
macos.

If you prefer to edit diagrams with an online tool or integrate them directly into
Atlassian conflusnce, you can get an overview of our diagram editors hers.

https:/ fwww yworks.com/products/yed/download#download

Y

yEd

The latest release is version 3251
Check out the release notes.

Download %

-



Microsoft Windows

e Wir klicken auf [yEd for Windows|.

8' O @ yEd- Download x  +
&< O M ) https/mmw.yworks.com/productsfye.. B @ @ A Y
Downloads

Download yEd 3.25.1
The current version is 3.25.1.To check your version, open the Help menu and choose About.

yEd for Windows & YEd for Mac OSX & yEd for Linux &

loads... >

Th@MEd Live browser app

fyou want to try diagramming directly within your browser without downloading an app,
ransider aivina naurvEd | ive 2 snint

.




Microsoft Windows

® Nachdem wir auf den Download-Button geklickt habe, kommen wir zum Lizentbildschirm.

3’ 0O @ yed- Download x 4 - 0o x
&« O @ &) https/mww.yworks.com/productsiye.. B @ @ A Yy = °

Download yEd ’

Please read and accept the license agreement in erder to download.

[}
yEd Software License Agreement

Version 1.2

s cement ('this Agreement") between yWorks GmbH ('yWorks") and the licensee ("the
orks licenses the yEd Software ("the Software") only if all the following terms are accepted by
¢ Software includes the yEd byte code executable and any files and documents associated

O laccept the license terms

Cancel X




y

Microsoft Windows

® Nachdem wir auf den Download-Button geklickt habe, kommen wir zum Lizentbildschirm.
® Nachdem wir die Lizenz gelesen haben und wenn wir mit ihr OK sind, stimmen wir mit
[I accept the license terms] Zu.

3’ 0O @ yed- Download x 4 - 0o x

< C &) https/mww.yworks.com/productsiye.. B @ @ A Yy DS

Download yEd . .

Please read and accept the license agreement in erder to download.
(]

yEd Software License Agreement

Version 1.2

s cement ('this Agreement") between yWorks GmbH ('yWorks") and the licensee ("the
orks licenses the yEd Software ("the Software") only if all the following terms are accepted by
¢ Software includes the yEd byte code executable and any files and documents associated

O laccept the license terms

Cancel X




Microsoft Windows

® Nach dem wir die Lizenz angenommen haben, kdnnen wir auf klicken.

3’ O @ yed- Download x  + - [u] X
&« O ") &) https/mww.yworks.com/productsye.. B @ @ A Yy = -

Download yEd ’

Please read and accept the license agreement in erder to download.
L]

yEd Software License Agreement

Version 1.2
ent ('his Agreement") between ' Works GmbH ('yWorks") and the licensee ("the
rics licenses the yEd Software (“the Software") only i al the following terms are accepted by

Software includes the yEd byte cods executable and any fles and documents associated

laccept the license terms

Download & Cancel X




Microsoft Windows

® Der Download beginnt.

2 D @ yid-Downlosd x  +
& (@] () ) https/mww.yworks.com/productsfy... B @ @ ¢y
Downloads B Q

W yEd-3.25.1_with-JRE23_64-bit_setup.exe

87.0 KB/ - 174 KB of 146 MB, 29 mins left

Thank you!

See more
Thank you for your interest in our products! T T
. .
Ifthe download does not start autamatically, you can get yEd here: start download

%5




Microsoft Windows

® Nachdem der Download fertig ist, klicken wir auf oder etwas dquivalentes in

lhrem Browser.

g’ O @ ved- Download x  + = o X
< C &) https/mww.yworks.com/productsy.. B @ @ 1y ¢= o0

Downloads B Q

W yEd-3.25.1_with-JRE23_64-bit_setup.exe
Open file

Thank you!

Thank you foryouri

Ifthe download does not start autamatically, you can get yEd here:start download  *




Microsoft Windows

® Die Installation beginnt.

A () https//wwwyworks.com/productsfy.. B @ @ 17 = 4

Downloads B a - £

[W]  yEd-3.25.1_with-JRE23_64-bit_setup.exe

Tha n &1 installd] Wizard = *

YEd Graph Editor s preparing the install4] Wizard
which will guide you through the rest of the setup
= process, e

Thank you

L ] L ]
Ifthe dow ere: start download

| cance|




Microsoft Windows

® Microsoft Windows fragt uns, ob wir der Installation erlauben wollen, Anderungen an
unserem Computer vorzunehmen.

User Account Control X

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

; yEd Graph Editor

Verified publisher: yWorks GmbH
File origin: Hard drive on omputer

Show more details

Yes No

1 DI e W TR



Microsoft Windows

® Microsoft Windows fragt uns, ob wir der Installation erlauben wollen, Anderungen an
unserem Computer vorzunehmen.

o Wir klicken [Yes|.

User Account Control X

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

; yEd Graph Editor

Verified publisher: yWorks GmbH
File origin: Hard drive on omputer

Show more details

Yes No

1 DI e W TR



Microsoft Windows

® Wir klicken im Willkommensbildschirm.

42 Setup - yEd Graph Editor 3.25.1 - O X

Welcome to the yEd Graph Editor Setup
Wizard

This will install yEd Graph Editor on your computer, The
wizard will lead you step by step through the installation.

Click Next to continue, or Cancel to exit Setup.




Microsoft Windows

® Um yEd zu installieren, miissen wir der Lizenz zustimmen.

4 Setup - yEd Graph Editor 325.1 - O

X
License Agreement
Please read the following important information before continuing.

Please read the fellowing License Agreement. You must accept the terms of this
agreement before continuing with the installation.

yEd Software License Agreement

Version 1.2

Thisis a legal agreem
and the licenseggl

Software") o
Software inc

js Agreement") between yWorks GmbH ("yWorks")
ee"). yWorks licenses the yEd Software ("the
following terms are accepted by the Licensee. The

o byte code executable and any files and doacuments

| accept the agreement

| do not accept the agreement

< Back Cancel

=



Microsoft Windows

® Um yEd zu installieren, miissen wir der Lizenz zustimmen.

® \Wenn Sie mit der Lizenz einverstanden sind, kdnnen Sie ihr zustimmen und klicken.

4 Setup - yEd Graph Editor 325.1 - O X

License Agreement

Please read the following important information before centinuing.

Please read the fellowing License Agreement. You must accept the terms of this
agreement before continuing with the installation.

yEd Software License Agreement

Version 1.2

his Agreement) between yWorks GmbH ("yWhorks")
Licensee"). yWorks licenses Ed Software ("the

|| the following terms are acce the Licensee, The 3
e vEd byte code executable an es and documents

| accept the agreement

| do not accept the agreement

< Back Next > Cancel




Microsoft Windows

® Wir andern den Installationsordner nicht und klicken

4. Setup - yEd Graph Editor 3.25.1 — O X
Select Destination Directory :
Where should yEd Graph Editor be installed?

Select the folder where you would like vEd Graph Editor to be installed, then click
Next.

Browse .

Required disk space: 361 MB
Free disk space: 205 GB

< Back Next > Cancel




Microsoft Windows

® Wir dndern auch die Startmeniieinstellungen nicht und klicken

. Setup - yEd Graph Editor 3.25.1

Select Start Menu Folder

Where should Setup place the program's shortcuts?

Select the Start Menu folder in which you would like Setup to create the program's
shorteuts, then click Next.

Create a Start Menu folder

7-PDF

Accessibility
Accessories
Administrative Tools
JetBrains

Maintenance
Microsoft Office 2013

Create shortcuts for all users

< Back Next > Cancel




Microsoft Windows

e Wir dndern auch die Zustandigkeiten fiir Dateitypen nicht und klicken

4 Setup - yEd Graph Editor 325.1 - O X

Select File Associations

Which file associations should be created?

Select the file associations you want to create; clear the file associations you do not
want to create. Click Next when you are ready to continue.

Graph Markup Language (*graphml)

Graph Markup Language (Compressed) (*graphmiz)

YWorks Binary Graph Format (*ygf)

Graph Modeling Language (*gml)

Graph Modeling Language (XML) {*xgml}

Trivial Graph Format (*tgf)

GEDCOM Data t*.ged)

Select All Select None

< Back Next > Cancel




Microsoft Windows

e Wir dndern auch die Einstellungen fiir Icons nicht und klicken

4 Setup - yEd Graph Editor 3.25.1 — O X
Select Additional Tasks
Which additional tasks should be performed?
Select the additional tasks you would like Setup to perform while installing vEd Graph

Eclitor, then click Next.

Create a desktop icon

Create a Quick Launch icon

< Back Next > Cancel -




Microsoft Windows

® Die Installation beginnt.

%] Setup - yEd Graph Editor 3.25.1 —

[m) X
Installing
Please wait while Setup installs yEd Graph Editor on your computer. Zl

Extracting files ...
Jawebkitdll

Cancel




Microsoft Windows

¢ Die Installation ist fertig.

42 Setup - yEd Graph Edlitor 3.25.1 - O X
Completing the yEd Graph Editor Setup
Wizard

Setup has finished installing yEd Graph Editor on your
camputer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup,

Run yEd Graph Editor

Finish




Microsoft Windows

¢ Die Installation ist fertig.
e Wir markieren ,Run yEd Graph Editor" und klicken auf [Finish).

42 Setup - yEd Graph Edlitor 3.25.1 - O X
Completing the yEd Graph Editor Setup
Wizard

Setup has finished installing yEd Graph Editor on your
camputer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup,

Run yEd Graph Editor

Finish
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® Der Splash-Screen erscheint.

O o

yEd Graph Editor

Enahling module yFiles
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® Wir haben nun yEd installiert.

® |n sehr vielen Datenbankvorlesungen werden ERDs eingefiihrt und ausfiihrlich diskutiert.
® Die Studenten miissen solche dann in Priifungen malen kénnen.

® Aber wie malt man ERDs im richtigen Leben?

® Sicher nicht auf Papier.

® Dann versuchen die Studenten spater, ERDs mit Grafikprogrammen wie Inkscape zu malen
. und finden sie unpraktisch.

® Weil sie nie die richtigen Werkzeuge kennengelernt haben.
® yEd ist ein richtiges Werzeug.

e Und wenn wir nachher (nach ein paar anderen Diskussionen) anfangen, ERDs zu malen —
dann haben Sie das richtige Werkzeug zur Hand.



WS |
Thank youl
' Vielen Dank!
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Bash

csv

DB

DBMS

ERD

Inkscape

IT

Java
JavaScript
JSON

is a the shell used under Ubuntu Linux, i.e., the program that ,runs" in the terminal and interprets your commands, allowing
you to start and interact with other programs®348 | earn more at https://www.gnu.org/software/bash.

is a programming language, which is very successful in system programming situations®:33,

Comma-Separated Values is a very common and simple text format for exchanging tabular or matrix data®. Each row in the
text file represents one row in the table or matrix. The elements in the row are separated by a fixed delimiter, usually a
comma (,,,"), sometimes a semicolon (,;). Python offers some out-of-the-box CSV support in the csv module™®.

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®>.

A database management system is the software layer located between the user or application and the database (DB). The
DBMS allows the user/application to create, read, write, update, delete, and otherwise manipulate the data in the DB*4%.

Entity relationship diagrams show the relationships between objects, e.g., between the tables in a DB and how they reference
cach otherl:9-12,25,37,45

is a free and open source vector graphics editor, which primarily works with the Scalable Vector Graphics (SVG) format29:34,
This is the tool that | would recommend for professional graphic design. Learn more at https://inkscape.org.

information technology

is another very successful programming language, with roots in the C family of Ianguagesa'zg.

JavaScript is the predominant programming language used in websites to develop interactive contents for display in browsers2°.

JavaScript Object Notation is a data interchange format”'3° based on JavaScript2® syntax.


https://www.gnu.org/software/bash
https://inkscape.org
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Linux

Microsoft Windows

Python

SVG

terminal

Ubuntu

UML

is the leading open source operating system, i.e., a free alternative for Microsoft Windows?'21:38,40,42 \we recommend using
it for this course, for software development, and for research. Learn more at https://wuw.linux.org. Its variant Ubuntu is
particularly easy to use and install.

is a commercial proprietary operating systems. 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.

24,28,30,44

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

https://python.org.

The Scalable Vector Graphics (SVG) format is an Extensible Markup Language (XML)-based format for vector graphics'?.
Vector graphics are composed of geometric shapes like lines, rectangles, circles, and text. As opposed to raster / pixel
graphics, they can be scaled seamlessly and without artifacts. They are stored losslessly.

A terminal is a text-based window where you can enter commands and execute them?13, 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 cmnd, dann Druck auf . Under Ubuntu Linux,

opens a terminal, which then runs a Bash shell inside.

is a variant of the open source operating system Linux*323  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.

The Unified Modeling Language (UML) is a graphical language for visualizing, specifying, constructing, and documenting the

artifacts of distributed object systems®32:41


https://www.linux.org
https://www.microsoft.com/windows
https://python.org
https://ubuntu.com
https://mirrors.ustc.edu.cn/ubuntu-releases
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XML

YAML

yEd

The Extensible Markup Language is a text-based language for storing and transporting of data®15:27

It allows you to define
elements in the form <myElement myAttr="x">...text..</myElement>. Different from comma-separated values (CSV),
elements in XML can be hierarchically nested, like <a><b><c>test</c></b><b>bla</b></a>, and thus easily represent tree
structures. XML is one of most-used data interchange formats. To process XML in Python, use the defusedxml library?2, as it
protects against several security issues.

YAML Ain't Markup Language™ is a human-friendly data serialization language for all programming Ianguagesl4'19'27. It is
widely used for configuration files in the DevOps environment. See https://yaml.org for more information.

is a graph editor for high-quality graph-based diagrams®%'47, suitable to draw, e.g., technology-independent entity relationship

diagrams (ERDs), control flow charts, or Unified Modeling Language (UML) class diagrams. An online version of the editor is
available at https://www.yworks.com/yed-1live. Learn more at https://www.yworks.com/products/yed.


https://yaml.org
https://www.yworks.com/yed-live
https://www.yworks.com/products/yed
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