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Implementing Languages

Context-free grammars
Parsing source code

Building compilers

Prof. Dr. Hanus
Ubersetzerbau



Efficiency and Data Structures

Defining “performance”
Efficiency of algorithms

Efficiency of data structures

Prof. Dr. Jansen Prof. Dr. Jansen

ADS Effiziente Algorithmen



Graphics Programming

Image data streams
Feature extraction
Modeling 3D objects

Rendering

Prof. Dr. Koch Prof. Dr. Koch
Einfuhrung in die Computer
Bildverarbeitung Graphik



Memory Management

Stack and Heap
Virtual memory

Paging and memory hierarchy

Prof. Dr. Landsiedel
Betriebs- und Kommunikationssysteme



Concurrency

Race conditions and synchronization
Distributed systems

Patterns for parallel and distributed systems

PD Dr. Huch Prof. Dr. Hasselbring
Concurrent and [...] parallele und

Distributed Progr. verteilte Systeme



Real-Time Programming

Control flow and data flow languages
Model-based design
Concurrency and scheduling

Worst-case execution times

Prof. Dr. von. Hanxleden Prof. Dr. von Hanxleden
Synchrone Embedded real-

Sprachen time systems



Programming Patterns

Requirements analysis
Specification tools

Design patterns

Prof. Dr. Hasselbring Prof. Dr. Hasselbring
Softwaretechnik Softwareprojekt



Programming Languages

Well. ..
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More Eclipse

e0e ws - Prog 18 Solutions/Set12/programming/set12/zelda/Zeldalist java - Eclpse IDE
3 @ R PARFEHT H 0@ Q- FCG- ™S5 P FTE - B @ e
|8 Package Explorer 83 Ju uer B 2 TS [ ) zedsUstiva 33 “ B 5 outne I | =
>'r3|nfpmmiacm git master) 1 package programming.setl2.zelda; eAw Wwew ~
» 85 > Prog17 Yests [testng-git master] 2
¥ 153> Prog18 Solutions [solutions-git master] 3% taport java.util.Iterator; vg,z.mwcv» -
> By set0r 5 > @ Zeidalistiterator
» (% Set02 65 /40 o Esthesd : ZeldaElement<T>
> (% Set03 7 * A linked list implementation that stores non-{@code null} values. This time, s sho:bt
> (% Set04 8 * the list also isplements the {€link Iterable} interface. @ add(int, T) - void
> (3 Set05 ’ * © 3dd(T) : void
DL’M“ 10 * @param <T> @ dear()  void
> (% Set07 1mi ¢ data type of elements that cam be put into the list. © containg(T) : bociean
» (5 Seto8 12 % © getlint): T
> (% Set00 13 public class Zeldalist<T> (mplements Iterable<T> { @ indexOHT)  int
> % Set10 14 @ isEmpty() boclean
» % set1 15 /** The List's head element. */ © o Rerstor)) : Iterstor<T>
v (% set12 16 private ZeldaElement<T> listMead = mull; 8 EstElementAtiing) - ZeldaElement<T>
» i programming. set12 exceptions 17 /** Current size of the list. */ © remove(T) : bookean
» i programming set12 pascal 18 private (nt size = §; o setint,T) T
» [ programeing set12 19 @ sizeQ:int
¥ i programening set12 2elda 20 i
» (1} ZeldaElement java 21 // The Methods We Need
» (1) ZeldaList java b 2]
» B\ JRE System Library [Java SE 10 [10)) 23% i
» B\ Referonced Libearies 24 * Adds the given value to the end of the list,
> 2yl 25 .
[} README. md 26 * gparam value
-',,-;me Tests [tosting-git master) 27 * the value to add. If {@code value == null}, nothing happens.
P 53 Tost2 [ctures-git master) 28 */
29% public vold add(T value) {
8 add(size(), value);
31 }
32
3= b
& problems () Console 32 = Progress (&, Git Staging = B o OO - |
No consoles 10 display a1 this time.
wrtatie Smartisert 501 0



NetBeans

ece GUIFormExamples - Apache NetBeans IDE 10.0
= P m & 5 @ <efauncont |G - T E DP-B-®- dhied &6 Q- Search (X +
Projects © S Findjea O
v & Curormbamples 5l ouign oy B B-8- QS HFRB0 % aAA 08 a4
¥ ) Source Packages S o — . .y
v & eamples 7 : e et m this f4la ot in comn
g’w s .
2°Comacdnor java s
[5gfnd jaa) ™
v S Ubraries 1
» 5 JOK 10 (Defack) 12 »
13 B .
1 Is* B T W TIES OR T ¢
15
16 R R
7
u 8
19
2 package examples;
2
2 public class Find extends javax.swing.J)Frame {
23
24 = .. r te new =
- I public Find() {
26 initComponents();
o e
Members <empty> gl =
B il = 2 2 within the coastructor to
v & Find = JFrame 3
< Fnd0 n T
&) neComponents( 2 "
& manGorngl] args) 3 - o
3 jBumenl : JButon £ T Generated Code
@3 Jsumon2 : jBution 119
$) jCheckBox1 : JCheckBox e 2 -
hw:mw m « @paran args
Q] jCheckBox3 : JCheckBox > - .
@ jCheckBox4 : JCheckBox 123 = public static void saia(String args(]) {
$3 jlabell : JLabe 1 | k and feel »
tﬂml:ﬂenﬁen 2 s Look and feel setting code (optiomal)
147 . reate and display the form =
M8 2 java.awt .EventQueue. invokelater (new Runnable() {
49 = public void rua() {
150 new Find().setVisible(true);
151 }
. 152 »;
& 81 80 & ¥ 8 >




Intellid IDEA

ene CalendariQConnector [~/Development/ConnectiQ/MyStuff/Cal X ) - ...Japp/src/main/java/net/hy b daria/acitivities/MainActivity.java (app)
P2 CalendariQConnector ) i app ) B src ) B main ) B java ) B net ) B hypotenubel ) Ex calendariq ) B acithdties ) © MainActivity ) AGRer~ /DY B ool B ¥Y¥Y2s R LxQN
& Android ~ © o4 | - 1 © MainActivity java @ AndrodManifestaml < (S app » 1 Calerdarjova x G activity_mainxml x -
v Lgapp 35 private IQDevice device; u E
v I manifests 36 private IQApp app; . !
& AndroidManifest.xml 3 }
v Bjwe 5 @
i v [N net.hypotenubel.calendariq 48 @ eoverride
v Iu acitivities 41 ol protected void onCreate(Bundle savedInstanceState) {
® © MainActivity 42 super.onCreate(savedInstanceState);
v Bu model 43 setContentView(R. layout.activity_main);
a“
A Pr
@ AndroldCalendarProvider e ICalendarProvider calendarProvider = Utilities.obtatnCalendarProvider();
© Calendar P
€ CalendarViewModel 47 // Calendar Provider
® ICalendarProvider 48 TextView calendarProvidervView = findViewById(R.\d.calendarProvider);
© SampleDataCalendarProvider 49 calendarProviderView. setText(calendarProvider.getClass().getSimpleNane( ) );
8 —
Structure Ik 51 // List of calendars
B 2@ .l . |-,f 0O® =T 52 TextView calendarsView = findViewById(R.\d.calendars);
53 Stringloiner jolner = mew Stringloiner( delimier "\n");
v © '« MainActivity 54 for (Calendar cal : calendarProvider.getAvailableCalendars()) {
» £ 0 AppDescriptor 55 jolner.add(cal.toString());
M 1 onCreate(Bundle): void TAppCompatActivity 56 }
# = onRefreshWatches(View): void 57 calendarsView. setText( jolner. toStringl));
50
onSendAppointment
o . (View): vold 59 // Connect IQ
¥ 4 APP_ID: String = "d7d720e4-0307-43fe-bdef-7d1656a connectIq = Connect1Q.getInstance( covtext this, ConnectIQ.I0ConnectType. TETMERED);
¥ 4 LOG_TAG: String = "ConnectiQMainActivity* 61 connectIQ. initialize( comext this, ssoUl true, new ConnectIQ.ConnectIQListener() {
£ & connectlQ: ConnectiQ 62 Q0verride
£ o targots: List<AppDeoscriptor> « new ArrayList<»() 6 of public vold onSdkfteady() (
64 Log. a(LOG_TAG, msn "SDK Ready™);
1) )
MainActivity © onCreate()
Run: [ app o L
g S P — P NYT U T E_ WY S EPEr TBYYT § IPUT YETIS TPV TIREN WYY YUY S WP S Y U WIYeE @
’ G androld: :hardware: :conflgstore: V1 8::ISurfacefLingerConfigs SHORD(splay retrieved: @
. 1/0perGLRenderer: Inttiallzed EGL, version 1.4
’ __ D/OpenGLRenderer: Swop behavior 1
- =] 5 W/OpenGLRenderer: Falled to choose config with EGL SWAP BEMAVIOR PRESERVED, retrying without, ., 0
s ] D/OpendGlRenderer: Swap behavior @ ;
» D/EGL _emulation: eglCreateContext: @xde76b586: maj 3 min @ rcv 3
[+ D/EGL_emulation: eg\MakeCurrent: @xde76b588: ver 3 @ (tinfo Gxelafcal) !
X 1} D/EGL emulation: eg\MakeCurrent: 8xde76b580: ver 3 @ (tinfo 8xe®ladcald)
~ D/ConnectIQMatnActivity: getKnownDevices() succeeded with 1 devices g
* Device Stmulator status: NOT CONNECTED
[RERA] 271000 K glogeat o Prefie Y7 2:VersionContrel [ Terminal | Build € Event Log
[Z) 1DE and Phugin Updates: Andreid Studio Is ready to update. (today 13:57) 41:20 LF: UTF-8: Ot calendarapp ¢ Context <nocontext> & @

14




Visual Studio Code

Zeidalist ava — wrc

- OPEN ENTORS

H

3.t
PR
* ars
ass Teldalist<T> T>
private Te - > Listhead = oy
private int s -
- U *
Ty
T
* fparam
oL vold addl it index, T valee
@ dex « valoe ==
- roturs

JAVA DEFDN

» MAVEN PRON




Remember

IDEs are monsters
and each works differently,
so give them time
before forming an opinion!
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The ACM Library

So far, we have used the ACM library to
write our programs.

Most of our programs were instances of
one of these classes:

ConsoleProgram — Text-based

DialogProgram

— Graphics-based

GraphicsProgram

18



Alternatives

ConsoleProgram

DialogProgram

GraphicsProgram

19



Alternatives: Text-Based

Simple Java programs are text-based by default.
Remember Lecture 2:

public class HelloWorld {
public static void main (String[] args) {
System.out.println("Hello World!") ;

20



Class Definition

ACM:

public class Wubbel

extends ConsoleProgram ({

//...
}

Java:

No restrictions. Every class can have a
main method.

21



Program Entry Point

ACM:

public void run() {

//...
}

Java:

public static void main(String[] args) {

//...
}

22



Console Output

ACM:

println(...);

Java:
System.out.println(...);

In Eclipse, just type "syso<ctrl><space>"

23



Console Input

ACM:

String s = readLine()

int i = readInt():;

Java:

Scanner scanner = new Scanner (System.in) ;
String s = scanner.next();

int 1 = scanner.nextInt();

24



Command-Line Arguments

public static void main(String[] args) {
\ )

//... v
} Array of Arguments




Command-Line Arguments
Entry Point:

public static void main(String[] args) {
for (String arg : args)
System.out.println (arg) ;
}

Invocation:

java MyClass Glorious test

Output:

Glorious

test
26



Command-Line Arguments

e o Run Configurations
Create, manage, and run configurations —
Run a Java application @
J P o X B 3pr Name: Test
w‘\ JRE} LN Dependencies] B Source] [ -} Environmenq =) Common] P Prototype]
& Gradle Project Program arguments:

» 7 Java Applet

v [T] Java Application Glorious test

(7] Test
» Ju Junit
#§ Launch Group Variables...
m2 Maven Build
Jiy Task Context Test VM arguments:
Variables...

Use the -XstartOnFirstThread argument when launching with SWT

Working directory

© Default:
Other:

Filter matched 32 of 32 items

Q cose  (EEES




Common Code Patterns

Static Code:

public static void main(String[] args) {
// Call only other static methods

}

Only use for small, single-class programs.

28



Common Code Patterns

Slim Main Method:

public static void main(String[] args) {
MyClass mc = new MyClass (args) ;
mc.startDoingStuff () ;

}

Standard pattern. Only uses main to
instantiate your main class and have it
start doing stuff.

29



Alternatives

ConsoleProgram

30



Alternatives: Graphics-Based

Java GUI land
has become a sad place...

31



Java AWT

4 AWT-Elemente

[ TextField |

Label

o Button
™~ Checkbox

TextArea :_I
4] 20

Wikipedia Example

32



Java AWT

The original Java GUI library.

Can look plain and outdated.

Not rich in features.

Verdict
Don’t use directly.

33



Java Swing

WindowTitle - ol x|
MenuWidgetl MenuWidget2

| ToolbarButton [v] ToolbarCheckBox

PanelCaption

Panel [‘SelectedTab | OtherTab
Item 1 ® RadioButtonl [ ] UncheckedCheckBox
ey 2 ' RadioButton2 CheckedCheckBox
Item 3 ) RadioButton3 S e
Item 4 . — [] InactiveCheckBox
Item 5 ! InactiveRadio
Button . 'S :
N
TextField | TextArea
I............. I
|Item 1 |v|

Wikipedia Example

34



e @ TuneQ - Hilfe v
Navigation TR B Y
=l Strecken

= B Streckel
= B EW7/1445
= KN EW7
a
& Heizung HWH
@ Steuerung HN-P 7 /1445
(3 AuBenanlagen
O EW12/1449
B Strecke2
H Strecke3
f Strecked
f Strecke5
= Datensammler
*# GUW Albertplatz
& Btf. Gorbitz
25 Btf. Reich (wird angepasst)
8% Btf. Trachenberge
8. GUW Coswig
# 3 GUW JahnstraBe
# GUW Meschwitzstrasse
78 GUW Postplatz
Anlagen

Java Swing

| TuneQ: Anlagen > Antrieb HW61, AVV_ZVW

Anlagen | Instandhaltung  Analyse  Wartung ﬂ

Ubersicht [Dokumente |lnspektionen l Meldungen l Historie‘

EFEI=E)

Antrieb EW 7 - Strecke 1 Status: In Betrieb
Friedrichstr. - Maxstr./Konneritzstr. Montage: Gleismitte
Ausfihrung: Flachbettweiche
Geratenr.: 320513
EDV-Nr.: 109 244 318
Einbau: 12.03.2005
Inspektion: 21.02.2007
Eigenschaften bearbeiten
Produkt
Baureihe: HW 61 Stellkraft: 5000 N
Antriebsform: Elektromagnetisch VerschluB: Ja
Variante: AW-ZW Feder: Ja
Art: Umstellweiche Démpfung: Ja
Zungenaufschlag: 30 -70 mm Richtungsschalter: nein
Hohe mit Kasten: 300 mm Zungenprifer: Ja
Héhe ohne Kasten: 205 mm Verschlossen: Ja
Betriebsspannung:  600/750 V DC Auffahrbar: Ja
Produktdetails zeigen
Baugruppen:
Bezeichnung EDV-Nummer Geratenr. Einbau Bemerkung
Erdkasten 320 514 12.03.2005 o
Doppelzugmagnet 30032002 12.03.2005
Antriebswelle 31051008 30.11.2006 N

[ Neu...

][Bearbeiten...][ Loschen ] [ Hoch

H Runter ]

JGoodies

! 3 Ungelesene Nachrichten ‘
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Java Swing

LEX ) CalendarQConnector - lacp)
| Iz CalendariQConnector | Ii; app ) B src ) B main ) B jave | B net ) B hypotenubel | [ calendariq | [ acitvities ) ) MainActivity ) A Ree~ P 4Bl YyYvO2o EEREACQN
& Android ~ QA+ G- ©Maatenaa G AcdcidManfestomd «  @app « ¥ Colendaciova «  gb activity_mainamd =
v s app s private IQDevice device; il £
v I manifests 3 private 1040 app; =1 i
8 AndroiManiest xmi ol }
v B - @
; v I3 net_ hypotenubel calendariq - § eOverride
v DN acitivities a e protected void onC dle savedlr 5 ' {
. © MainActivity @ super . onCreate( savedInstanceState);
v B model 43 setContentView(R. Layout . activity sein);
And Cak S0P - Exs
g 4 ICalendarProvider calendarProvider = Utilities.cdtatnCalendarProvider();
¥ Calendar o
€ CalendarViewModel @ // Calendar Provider
T 48 TextView calendarProviderView « findViewByld(R. \d.calendarProvider);
© SampleDataCalendarProvider 49 calendarProviderView. setText(calendarProvider.getClass( ). getSiapleNane( ) );
58 -
Structare - _I * & s1 // List of calenders
Bz .[T vYOoOezITz=lZT s2 TextView calendarsView = findViewByld(R. id.calendars);
- E— — s3 Stringloiner joiner = mew Stringloiner( delimier "\a"); =1
v © = ManActivity se for (Calendar cal : calendarProvider.getAvalladbleCalendars()) {
» P & AppDescriptor ss jolner.add(cal.toString());
® ' onCreate(Bundie): void * AppCompatActivity 56 } _
& . onRefreshWatches(View): void 57 calendarsView. setText( joiner. toString());
58
- Mﬂ = 1/ Connect 10 —
¥ & APP_ID: String = "d7d720e4-e397-43fe-blet- 7016568 ., connectIQ = ConnectIQ.getInstance( cotext this, ConmectIQ.IQConnectType. TETHERED);
¥ & LOG_TAG: String = "ConnectiQMainActivity” 61 connectIQ. initialize( comtent this, »tcll true, mew ConnectIQ.ComnectIQListener() {
P & connectiQ: ConnectiQ €2 €Override
1 - targets: Uist<AppDescriptor> = new Amaylist<>() o o iic wid eaSdmendy() { ]
(Y3 Log.o(LOG_TAG, ™ "SDK Ready™);
6 }
MainActivity © onCreate()
Run T app o L
TIPS i g e A et i S S P e
i G androld: :hardware: :configstore: :V1 8::ISurfaceFlingerConfigs: :hasiDRDisplay retrieved: @
m I/OpenGlRenderer: Initlalized EGL, version 1.4
! D/OpenGilRenderer: Swap behavier 1
> = £  W/OpenGlRenderer: Failed to choose config with EGL SWAP BEMAVIOR PRESERVED, retrying without... 0
& O/Openiiienderer: Swap behavior & ;
3 X — D/EGL esulation: eglCreateContext: @xde?60588: =3j 3 min @ rcv 3
2 T D/EGL esulation: eglMakeCurrent: Sxde760580: ver 3 @ (tinfo Gxe@ladcal) g
2 X g O/EGL emlation: egliskeCurrent: xdeT6e580: ver 3 @ (tinfo Gxe@ladcad) ®
~ D/ComnectIQMainActivity: getKnownDevices() succeeded with 1 devices %
* Device Stmulator status: NOT_CONNECTED
IRERS] 271000 =gloscs aPelie VI VesonCowd @ Temew 15 Buid Q Eveetion
» 8

[ 10 and Plugin Updates: Android Stucio s resdy 1o update. (lodey 13:57)

IntelliJ IDEA

4120 UF: UTF-8: Gt calendarapp T Corfent <no cortent>

36




Java Swing

Successor to AWT.
Rich in features and 3rd party support.

Work required to make it look really good.

Verdict
The simplest choice for Java GUIs.
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# 1AV TemplateEditor - Config

Templates

Datenquelle

I ¥ Vorlagen
Templates Echtzeiterzeugung

Allgemeir
IT- Virtuelle Signale
D | Aigemein
Ergebrsse Hanke
Ereignisse
Export in Datel
Export
Frame
Logging
Signal
Logging
Klassierung
Statistik

Zihler
Statistik

Aktiv

Klassierung

Echtzeiterreugung

Latrstik

Virtuelle Signale

Statrstik

satretik

IAV TemplateEditor
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JavaF X

Modern, beautiful GUIs.
Easier to work with than Swing.

Since removed from JDK,
but still exists as OpendFX.

Verdict
Nicer GUIs, harder to setup.

40



3

3 O 2w PHrEE T $:0:0-Q- G- OB N Y- O SGe>.  [eamenn s@ee

18 Packagebxplorer 52 1o e E5  TS 0O [ Zedslstions 33| S0 %owmne it ='s
¥ (4 infprogoo-acm (scm 3t master] 1 package prograsming.setl2.zelda; S EAwRYN e *
b“»“i?hlmmml 2 & programming set12 reida
¥4 > Prog18 Solions [sohtons -5t marter] 3% taport java.util.Iterator; v @, ZeidatinteT>
> @ S0t s > Q Zedsatmerator
> & se02 68 /ee o Eatiesd Zedabiement<T>
» % Se03 7 % A linked list isplementation that stores non-{@code null} values. This tise, . sie: et
» (% Ser04 8 * the List also isplements the (@link Iterable) interface. ® S80I, T)  void
> {8 sec08 ’ * © 0T void
» % Ser0e 10 * Gparem <> o chewl) o
» 8 Ser0? n - data type of elements that can be put into the List. © contana(T) - boclesn
» (8 Ser08 v o outnt) T
» 9 Set0d 13 peblic class Zeldalist<T> (aplements Iteradle<T> { ® ndexON(T) ot
» g ser0 " ® hlmoty() bosesn
» 8 Set11 15 /%% The List's head element. */ © o Reratord) | Rerator<T>
v qsen2 16 private Zeldaflenent<T> Listhead = null; ® BoAElomentAing) : ZoideDoment<T>
» i programming set1 2 euceptions 7 /%% Current size of the list. */ ® remeve(T) bookean
» ) programeming set12 pascel 18 private (at size = §; o seee.T) T
» [ ooy set12 19 o 200 it
¥ i programming set12 zeida 2 i
» (4 Zetdablement jova n // The Methods We Need
» 1] Zekdalist jove n
» B JRE System Libeary [Java SE 10 [100) 2= l ool
» B Referenced Librares b2 * Adds the given value to the end of the list,
e b3 .
¥} README ma % * gparan valuve
P h Prog18 Tests [leiteg 5t maiter] b2 o the value to add. If {@code value == null}, nothing happens.
» 5 Tost2 [loctres gt master] 28 .y
29 public vold add(T value) {
3 add(size(), value);
n
n
n=
2. Protiems ) Consele 23 = Progress %, Gt Staging “0-rs*= 0o
No consoles to display at this time.
Writable Smart nsert 5:1 [~

Eclipse 41



SWT

Platform-specific controls.
Feels fast and integrates well with the OS.

Perhaps a bit more difficult to use.

Verdict
Native feeling, harder to setup.
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Small Console Programs

CSV

Program

CSV

4

DAT
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Something You're Missing

=10l x|

! Untitled - C.R.A.P. (Completely Respectable Algorithmic Program)

File

Edit View Format Algorithms Help

EE & 28 W =% v| g

S

N

Graph 1|

|

[*]

i

onee e

Content  Back Forward

Help Contents

YWelcome to the online help of CRAP.
To make you feel right at home as fast
as possihle, itis divided into two
sections: The first section contains a
little hands-on guide that will help
getting you started. The second
section provides an in-depth
explanation of C.R.AP.'s interface and
features.

Getting Started

1. Tutorial 1: Drawing a Graph

2. Tutorial 2: Visualizing an
Algarithm

The C.R.A.P. Guide

1. The Main Window
2. Waorking with Files

1. Loading Files

L]

| Graph Graph 1 properly aligned.

|| 10 Nodes, 12 Edges || (432, 238) | | Edit

|
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10:27 & &

Calendar IQ Connector

Calendar Provider

SampleDataCalen

Android

H Studio

Calendars

Excellent Google Accour
Excellent G
Excellent G
Glerious C
ﬁr[mrr‘r“‘l 5
yintments(6)
tments(/)

nents(8

Available Watches

availableWatche
REFRESH WATCHES

SEND APPOINTMENT




I’'m Fresh Out Of Ideas ®

Thou shalt be helped!
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Open Campus

Coworking space

Fablab

Waterkant

49



Toppoint

Mit Leuten und Werkzeugen
Dinge tun!

50



Raceyard

i L,

T e
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Don’t Be Afraid

We have tried to teach you concepts
using Java as our example language.

Now go forth
and learn new languages!

53



Which Language to Learn?




The Two Main Questions

What do | want to build?

Where should it run?

55



Android Development

Kotlin Java

56



I0OS and Mac Development

Swift

57



Web Development

15 Gl e

JavaScript Ruby




Web Development

0 ] ZeldaList java — src

2 x z =
* OPENEDHITORS .
x SR ePe teradie
Tt Iterater
- S e =
A aed solen ) e e
S
B ¥ eldal 13t<T> g >
ate 2o > -
private (st size =
T " - %
« OUTLING o
e ae
* param
* porem
? 2 208 2t \ndex T valen
- ! e < hige »» 0y
- . )
Ze sevElosest = sew 2 enenton

ek Lesent_ setValoe! valoe
+ JAVA DEPENDENCH

+ MAVEN PROJECTS

Visual Studio Code 59



File Edit Diagram Selection

View Go

Web Development

Terminal Help

. m N : g : .
3 mp,workspace W testsctx X [ testkgt X [ hierarchicalgraph.kgt X W duplicate O Diagram X v Appearance o
T - mc 1 scchart test { I =
C helloworld.c 2 signal I v Dataflow ®
£ :
E - mkgt 3 int cnt = 0 test [cCircuit layout o
] B ABRO kgt 4 [JJAutomatic inline &
- 5 region in: - B
B biggraph_ports.kgt . signal | Al SCCharts 2
[ biggraph.kgt 7 initial state a int Cnt — 0 [#Inherited Parts %,
[ containment.kgt 8 go to b if I [#/Binding Parameters @
W dashedEdgesWithDecorators.kgt 9 | n [¥/Comment Nodes
i fullgraph.kgt 10 state b - @User Labels
B hierarchicalgraph.kgt 11 go to adolI I I @Declarations
W ids.kgt 12 [#IState Actions
region count:
B layoutproblem kat 13 I g o b [JLinebreaks in Actions
A e kot 14 initia Stati? count I [DPaper Mode (Black/White)
& manyEdges.kg 15 go to count if I do cnt++ @Shadows
i smallgraph.kgt —
] graph.kg 16} [JHidden Elements (@Hide)
i test.kgt
Wi textsize kgt count v Navigation
~ W prensentation [Dnitially Collapse Regions
& g1_smallgraph_layout kgt I I C t++ @IRemember Collapsed/Expanded
I g2_renderings.kgt . Regions
B g3_containment kgt |_JEditor Context Collapse
(Experimental)
1t g4_options.kgt
W 95_abro.sctx v Analysis / Debugging
& g6_ABRO.kgt [UJinduced Dataflow
~ mscl Dataflow /O
[ test.scl ®None
~ BB sctx Local
All

B, duplicate_region_name.sctx
& minumum.sctx

& motor.sctx

I smallexample.sctx
I test.sctx
~ m,sdo

© Problems X  © Compile

BIBES netist-based Compilation (C)

Reference V2 [lReference V2 Jll Region Actions: Timed Automata jil Followed By
Signall Count Delay Weak Suspend Complex Final State Jll Complex Final State

Theia

[LJShow Annotations
[JSCG Loops

[LJSCG Dependencies
Dependency Types

® Elements
Reaion
Ln16,Col2  Spaces:4  SCCharts
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Command-Line Tools

e 04

Python Perl Ruby
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Tinkering With Hardware

C

C/C++
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Visual Languages

I B B EEE B

& os-5e

LabVIEW SCCharts
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Visual Languages

Fle Ed1 Vew Operstor lnsert Layout Proect Tools Navgate Window Melp
IOV O@®P e (V- - UDYSSSIOR BAReRglis » AGeidOoOFANKARILAITOCLD A ON A&

‘& o
Workipace

- P CruseConuol otp
23 CruneContiol

.
i
'
.
4
¥
¥
¥
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i+ () Constants
« L Types
= ‘<l Operators
« O CrseConpol
» O CruisaRegulssan
+ O CruseSpeedMyt
» O Sowrste Thiosle
J Proot
=3 Operators
O Proof
O Popt
O Prop2
O Propd
O Piopé

P CriseCortrol_Testetp

TOPLMED IS v * @ ! scove Desgn c i e i
v ax %nhmmw 3 CruiseControt:CruiseControl/StateMach

meModes X

19 Sotats w8 X

Title . Top Level of the Cruse Control applcation

Created by - Esterel Technologies $Date 20081027 131156 § ISF&vmm 128

>~

oY ‘—} Coominw

[11]

- B X Propertes

project CruiseControl.etp...
fully loaded project CruiseControl.etp

T «

- General

= Declaration
Type Varables
Comment
Note
KCG Pragmas

Node

Imponec

Specuize

Functon

Source file
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Visual Languages

input bool firstDude_switch_impendingDoom
ut int indicatorReady = 0

itput int indicatorimpendingDoom = 0
firstDude_request_ready
firstDude_request_impendingDoom

SwitchableLights

nt entryTime = extern millis()
nt currentTime = entryTime
entry / indicatorReady = 255
exit / indicatorReady = 0

2: | currentTime = extern millis(

readyState

nolQuiteBorngetWeAreWorkingOnD

1: currentTime - entryTime >= 300000
/ indicatorReady = 0

GsBoringThankYouVeryMucD

firstDude_request_ready == true

impendingDoomState

entry | indicatorimpendingDoom = 255
exit {indicatorimpendingDoom = 0

ready

entry [ firstDude_request_ready = true
exit | firstDude_request_ready = false

firstDude_request_ready == false

impendingDoom

-

firstDude_request_impendingDoom == false ﬂ'

entry [ firstDude_request_impend

@'

firstDude_request_impendingDoom == true

ingDoom = true

'L.; xit [ firstDude_request_impendingDoom = false

SCCharts
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Godot

Games

Unity
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You're just at the start
of your journey.

Now go and enjoy
being programmers!
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