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Onboarding Developers Is hard!



Onboarding Students Is even harder!



Wouldn’t It be great If...
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... lets see how this works
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Matthias Linhuber

Doctoral Student at TUM

Educator at heart
Software and Infrastructure Architect

Research Areas

e Container-based Software Engineering
e Infrastructure Orchestration
e Scaling Education Technology
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Programming Modeling
Scalability Usability Instant Feedback
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Artemis - Programming Exercises Tl

A\ Artemis 7¢s5 BB Course Overview B Course Management A ¢

Patterns in BB LOOEO6 Observer Pattern -- Submission due: | 4 days ago

z% Software

#SE’ Engineering Points: 3 Assessment: automatic @
(WS24/25)

C Practice

Instructor actions: | © View || BB Scores | E Participations --
- et e () @ @ o @ o & ©® o © <
asks:

B Statistics
Communication
Observer Pattern
? FAQ The observer pattern is a common pattern in software engineering. It is especially important in combination with MVC (Model-View-Controller).

In this context, the different subjects (sometimes also referred to as observables) are part of the model. The view then observes the different
subjects and refreshes the Ul whenever the observed subject changes. It is also common practice not to have the model expose the mutability of
the subject to the view, but to provide public setters to the view which will update the state of the subject. The main advantage of this pattern is
the consistency created by having the values only saved once in a central place.

Problem Statement:

The university wants a new thermometer for the Audimax lecture hall. They are currently very busy with improving the available internet
connection, so they delegated this important task to their talented PSE students. Your task now is to finish the code they've already started.
Because the students are multinational, both the standard temperature systems like Celsius, Kelvin, and also Fahrenheit need to be supported.
Since multiple temperature displays will be installed in the lecture hall, the observer pattern is a perfect fit for this purpose.

The existing source code already provides the following structure to implement observers:

«abstract»



Artemis - Programming Exercises

4 Artemis 765 BB Course Overview B Course Management (@
Patterns in Part 1: Connect model and views using the Observer Pattern
2458 Software
e I(Evr:lgs'gz;ez":;g 1. © Implement notifyObservers in Subject
Start by finalizing the implementation of the observer pattern. The has a ’ . (T)-methods that isn't implemented yet.

Iterate through all subscribed observers and inform them about the updated state by calling

2. Make TemperatureModel Observable
WELG | _observable by extending Sul . Notify the observers of g when the temperature changes by

8. Lectures . :
using the corresponding method.

B Statistics 3. ( Let GaugeGUI implement Observer
S Also implement the A le) method in . The TODO-Comments in the code explain in detail how this method should
Communication .
work. You can use the method in order to convert a Dot to an

?
- FAQ 4. ' Let SliderGUIl implement Observer

Also implement the e) method in
5 Let TemperatureGUI implement Observer
1. ©~ Implement onUpdate(Double) in CelsiusGUI
2. .~ Implement onUpdate(Double) in FahrenheitGUI

6. |~ Connect the observers with the subject
Connect the views . S17 , A in their constructors (as observers) with the model by
invoking on the attribute.

After Part 1, your source code should follow this UML class diagram:

«abstract»
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Problem - Many things can go wrong THTI

Implement Solution

Start Exercise
Clone Repository
!
Open IDE

Run Code

Push Code

NO

Get Feedback

=@

Done?
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Motivation for online IDEs
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Thela Cloud

00 (] v (< - @ instance.theia.artemis.cit.tum.de/a39a2ce3-9561-449c-a02f-46 @ M + O

File Edit Selection View Go Run Terminal Help

« > | >-
@ EXPLORER =+ Welcome X
> OPEN EDITORS
™ v PROJECT
: v B3 persisted /lost+found ECIipse Theia |

Version 1.52.0 . __ ) THEIA 'DE

VS Code API Version: 1.91.1

What is this?

The Ecllpse Thela IDE is a modern and open IDE for cloud and desktop. The Theia IDE is based on the £ Start
ar

The IDE IS ava||able as a downloadable desktop application. You can also 1 2 |atest version of the
heia IDE . The onllne test version is l|m|ted to 30 mlnutes per session and hosted via Theia Cloud.

Extending/Customizing the Theia IDE

You can extend the Theia IDE at runtime by installing VS Code extensions, e.g. from the C ;.‘.'-5.-‘;:.1 <) Recent

, an open marketplace for VS Code extensions. Just open the extension view or browse .
oject /nome/project

Furthermore the Theia IDE is based on the flexible The|a platform Therefore the Theia IDE can serve as a
template for building custom tools and IDEs. Browse the documel n to help you customize and build '{5}‘ Settmgs
your own Eclipse Theia-based product. .

Professional Support

Professional support, implementation services, consulting and training for building tools like Theia IDE and@ Hel
for building other tools based on Eclipse Theia is available by selected companies as listed on the T P

Reporting feature requests and bugs Building a New Extension
The features in the Eclipse Theia IDE are based on Theia and the included extensions/plugins. For bugs in g iidina a New Pluain



Thela Artemis Integration - Scorpio
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v ( = @ instance.theia.artemis.cit.tum.de/a39a2ce3-9561-449c-a02f-46¢ (@ C h +

File Edit Selection View Go Run Terminal Help

e -

| @ ARTEMIS: SCORPIO « £ 0O BubbleSort.java X

>
=

Submit 100 % src » strat > BubbleSort.java

package strat;

Strategy Pattern for Sorting

import java S ELlgSs

Points: 101)/10 public class BubbleSort implements SortStrategy m
Submission due: 10/25/2024, 1:34:00 PM
Complaint possible: No

Difficulty: MEDIUM
sorting algorithms so that they implement this €param input
interface.

public void performSort (List<Date> input)

2. () Context Class 2 of 2 tests passing

7

for 1t put.size() - 1; 1 >= 0; 1i--)
Create and implement a class following For (lnt S = 05d = 1: deey o
the below class diagram if (input.get(j) .compareTo (input.get(j + 1)) > 0)
Date L.nput.get(j);
3. , Context Policy 3 of 3 tests passing input.set (j, input.get(j + 1));
Create and implement a class following input.set(j + 1, temp);
the below class diagram with a simple }

configuration mechanism:

.r’. ;;-"r D | J ) ke nds -~ -
1. (~) Select MergeSort 2 of 2 tesis passing

—

Select when the List has more 25 [
than 10 dates.

2. (v) Select BubbleSort 2 of 2 tests passing

Select when the List has less or
equal 10 dates.
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A Artemis 765 B Course Overview B Course Management o+ Server Administration ~ A ¢ 2 yannik.schmidt ~

2
R
Courses.g

&

Your current courses (2) J4 sort | Search... Q _

Score Score

No statistics available 0/ 23 Points N
0%

Next Exercise: Next Exercise:

No exercise planned onlinelde

Manage Course - Manage Course -

Looking for old courses? Click here

About Feedback Releases Privacy Imprint




,“\ Artemis 7ss B3 Course Overview B Course Management o+ Server Administration ~ A [ 2 vannik.schmidt ~

<
T . ; :
Courgr%sroé} 'heia Test > Exercises > Merge Algorithms in Java

S
<@ i
B Thoia Test [] « Exercises - _

Search... o} B3 Merge Algorithms in Java Submission due: | inamonth |

Y Filter Points: 1 Assessment: automatic @
= Exercises

B satsts curent (1 v (e

® Communication

& Exams

No graded result

nstructor actions; @ View | Bscores | 8 paricpatons | I

B3 Merge Algorithms in Java

Dec 15, 2024 No graded result inati
e CRONONONONONOI >
No Date (4) > Search for a message - -

[&Sorting with the Strategy Pattern Y  Unresolved  Own  Reacted  Date: d

In this exercise, we want to implement sorting algorithms and choose them
based on runtime specific variables. No messages found

Part 1: Sorting =

First, we need to implement two sorting algorithms, in this case MergeSort
and BubbleSort.

You have the following tasks:

1. @ Implement Bubble Sort No results
Implement the method performSort(List<Date>) in the class
BubbleSort. Make sure to follow the Bubble Sort algorithm exactly.

2. @ Implement Merge Sort No results
&« Implement the method performSort(List<Date>) in the class

About Feedback Releases Privacy Imprint



/\ Artemis rss BB Course Overview B Course Management 2+ Server Administration ~ A (§ 2 yannik.schmidt ~

X
@

Qourssmee® Thein Tast > [Exercicos > Marge Algerithms in layva
,fo

<& )
e o T« Evercises [Mensge | & Rotesn

- Seerot.. Q B8 Merge Algorithms in Java Submission due: |inamenth |

Exams
e Y Filter Points: 1 Assessment: automatic @
= EReICIs

No graded result
B Statistics SURET ) Y -
Instructor actions: [{@View | | BlScores | [BPariiipations | |IEa SN

(v
(v

o
b J

® Communication & Merge Algorithms in Java N

Dec 15, 2024 Wi g el s gt
L ONONONONONONO g ’
No Date (4) > Search for a message - .

Sorting with the Strategy Pattern Y Unresobed Own Reacted  Date:d

In this exercise, we want to implement sorting algorithms and choose them
based on runtime specific variables. No messages found

Part 1: Sorting

First, we need to implement two sorting algorithms, in this case Mergetort
and BubbleSort.

You have the following tasks:

1. € Implement Bubble Sort No results
Implement the method performsort(List<bate=) in the class
Oubblesort. Make sure to follow the Bubble Sort algorithm exactly.

2. € Implement Merge Sort No results
« Implement the method e formsort(List<ialie~) inthe class

About Feedback Releases Privacy Imprint



Merge Algorithms in Java | Theia Test % Theia IDE




JaN Merge Algorithms in Java | Theia Test “ Welcome - project
=2 File Edit Selection View Go Run Terminal Help

<> | D

@ EXPLORER == Welcome X

> OPEN EDITORS

/C) v PROJECT . .
v B3 persisted /lost+found ECI'pse Thela IDE

> B3 theiatesttestexercise-yanni... ,
2_9 Version 1.52.0 TH E I A
=
VS Code API Version: 1.91.1 ==

A

What is this?

—~ 0 The Eclipse Theia IDE is a modern and open IDE for cloud and desktop. The Theia IDE is based on the Theia
) platform. = Start

The IDE is available as a downloadable desktop application. You can also try the latest version of the Theia IDENew File...
online. The online test version is limited to 30 minutes per session and hosted via Theia Cloud.

Open
Extending/Customizing the Theia IDE Open Workspace

You can extend the Theia IDE at runtime by installing VS Code extensions, e.g. from the OpenVSX registry, an < Recent

open marketplace for VS Code extensions. Just open the extension view or browse OpenVSX online. [} _ _

Furthermore, the Theia IDE is based on the flexible Theia platform. Therefore, the Theia IDE can serve as a project /nome/project

template for building custom tools and IDEs. Browse the documentation to help you customize and build your theiatesttestexercise-yannik.schmidt theiatesttestexercise-yannik.schmidt
own Eclipse Theia-based product.

&
A

$o% Settings
Open Settings
Open Keyboard Shortcuts

Professional Support

Professional support, implementation services, consulting and training for building tools like Theia IDE and for
building other tools based on Eclipse Theia is available by selected companies as listed on the Theia support
page.

@ Help
Reporting feature requests and bugs Documentation

The features in the Eclipse Theia IDE are based on Theia and the included extensions/plugins. For bugs in Theia VS Code AP| Compatibility
please consider opening an issue in the Theia project on Github.

Eclipse Theia IDE only packages existing functionality into a product and installers for the product. If you
believe there is a mistake in packaging, something needs to be added to the packaging or the installers do not
work properly, please open an issue on Github to let us know.

Building a New Extension
Building a New Plugin

Source Code

o)
The source code of Eclipse Theia IDE is available on Github.

> JAVA PROJECTS




~2  File Edit Selection View Go Run Terminal

«->| O

Q EXPLORER

> OPEN EDITORS

p v PROJECT

v B3 persisted /lost+found

v 3 theiatesttestexercise-yanni...

I‘Q > B gt

> B3 .gradle
4> > Bbin
> B3 gradle
-0 v B3 src/com/test
: £ BubbleSort.java
£ Client.java

A ] £ MergeSort.java
< .gitattributes
A ¢ .gitignore
& build.gradle
« gradlew
&8 gradlew.bat
& settings.gradle

> JAVA PROJECTS

Q
o

> TIMELINE

Merge Algorithms in Java | Theia Test - Client.java - project

Welcome

Help

£ Client.java @ =

theiatesttestexercise-yannik.schmidt > src > com > test > £ Clientjava > %2 Client > & main(String[])

20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36 |
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

mr

private StdallC Tindt 1Nt KANUUNM_FrLUUR = O, =5

private static final int RANDOM_CEILING = 15; o

private Client() {
}

/%%
* Main method.
* Add code to demonstrate your implementation here.

%k = 4
* @param args command line arguments _ s
*/
Run | Debug .

public static void main(String[] args) throws ParseException

// T0ODO: Init Context and Polic‘x

| MNANAINTNIANANNNNNNNINANSNNINAAINONIP NN NTNI NI NN\

// Rum multiple times to simulate different sorting strategies for different Array sizes
for (int i = @; i < ITERATIONS; i++) {
List<Date> dates = createRandomDatesList();

// TODO: Configure context

System.out.print(s:"Unsorted Array of course dates = ");
printDatelList(dates);

// T0DO: Sort dates

System.out.print(s:"Sorted Array of course dates = ");
printDatelList(dates);

() Failed to detect repo: Please sign in

h

>




Merge Algorithms in Java | Theia Test = Client.java - project

2 File Edit Selection View Go Run Terminal Help

<> | O
@ EXPLORER == Welcome £ Clientjava M X
> OPEN EDITORS theiatesttestexercise-yannik.schmidt > src > com > test > £ Clientjava > % Client > & main(String[])
20 private static tinal int RANDOM_FLOOR = 5;
/O v PROJECT B J - 21
v 3 persisted/lost+found 22 private static final int RANDOM_CEILING = 15;
v B3 theiatesttestexercise-ya... ® 23
% > B .git .;4 ;rivate Client() {
5 -
> B3 .gradle .
26
ﬁ'> > E bin 27 /%%
> B3 gradle 28 * Main method.
~0 v B src/com/test ™ 29 * Add code to demonstrate your implementation here. =:
' £ BubbleSort.java 2 % )
- - 31 * @param args command line arguments
£ Client.java M 32 */
A £ MergeSort.java Run | Debug
¢ gitattributes 33 public static void main(String[] args) throws ParseException {
- - 34
® .
A glflgnore 35 // TODO: Init Context and Polic
& build.gradle 36| ® System.out.println(x:"Hello TheiaCon! :)");
~ gradlew 37
& gradlew.bat 38 // Run multiple times to simulate different sorting strategies for different Array sizes
~ settings.gradle 39 for (}nt i = 0; i < ITERATIONS; i++) { '
40 List<Date> dates = createRandomDatesList();
41
42 // TODO: Configure context
43
44 System.out.print(s:"Unsorted Array of course dates = ");
45 printDateList(dates);
46
47 // TOD0; Sort dates
48
49 System.out.print(s:"Sorted Array of course dates = ");
50 printDateList(dates);
@ 51 System.out.println();
52 System.out.println();
{g} > JAVA PROJECTS 53 System.out.println(x:"Hello TheiaCon! :)");
> TIMELINE 54 }

—— -




Merge Algorithms in Java | Theia Test = Client.java - project
=2 File Edit Selection View Go Run Terminal Help
<> | O >
@ EXPLORER -+ Welcome £ Client.java M X B & ‘Eg
> OPEN EDITORS theiatesttestexercise-yannik.schmidt > src > com > test > £ Clientjava > ..
p v PROJECT 30 * f—fi—“‘*
v B persistedlost+found g1 * @param args command line arguments =y m
B thei : . 32 | %/ S -
v theiatesttestexercise-ya... Aun | Detiug e [
I% > B .git 33 public static void main(String[] args) throws ParseException {
> B3 .gradle 34 | EE
f;>' > B9 bin 35 // TODO: Inlt'Context and P011c¥ iy
36 | System.out.println(x:"Hello TheiaCon! :)");
> B gradle 37
10 v B src/com/test L 38 // Run multiple times to simulate different sorting strategies for different Array sizes
' £ BubbleSort.java 39 for (int i = @; i < ITERATIONS; i++) {
A £ Client.java M 40 List<Date> dates = createRandomDatesList();
41
& J
MERIE S 42 // TODO: Configure context
< _gitattributes 43
A < .gitignore 4 9 System.out.print[(s:"Unsorted Array of cpurse dates = "[;
# build.gradle 45 printDateList(dates);
~ gradlew 5
47 // TODO: Sort dates
# settings.gradle 49 System.out.print(s:"Sorted Array of course dates = ");
50 printDatelList(dates);
51 System.out.println();
52 System.out.println();
53 System.out.println(x:"Hello TheiaCon! :)");
54 }
55 }
56
57 /%%
58 * Generates a List of random Date objects with random List size between
59 * {@link #RANDOM_FLOOR} and {@link #RANDOM_CEILING}.
60 *
@ 61 * @return a List of random Date objects
> JAVA PROJECTS 62 * @throws ParseException if date string cannot be parsed
§o% 63 */
> TIMELINE 64

nrivate static List<Date> createRandomDatesList throws ParseExcep




A Artemis 7ss

F.\ Theia Test

A
o\ - . . .
Cours ""'fo?} Thela Test > Exercises > Merge Algorithms in Java

'\Q’O}

T  Theia Test

& Exams
*= Exergises
B Statistics

® Communication

«

About Feedback Releases

1] « Exercises

Search... Q
Y Filter
Current (1) v

&3 Merge Algorithms in Java
Dec 15, 2024 O 7.7% (preliminary)

No Date (4) >

Privacy Imprint

BB Course Overview

Course Management

B3 Merge Algorithms in Java

Points: 0.1 of 1

Recent results:

O,

Assessment: automatic @

=D PBubbleSort.java - project

o+ Server Administration ~

aA@® (

(Mamge | Retresh
Submission due: |inamenth

2 yannik.schmidt ~

(?) 727% (preliminary) (a minute ago)  GRADED |

nstructor actions: @ View | Mscarss || B pericpatione . NN RN

Communication >

0%, Build
failed

(preliminary)

(17 minutes
- o |

= |
o o K

Show all results v

Tasks:

7.7%
(preliminary), A 4

(aminute aga),

Search for a Inessage

Unresolved Own Reacted Date: 4

No messages found

Q& 0 & O & &

Sorting with the Strategy Pattern

In this exercise, we want to implement sorting algorithms and choose them
based on runtime specific variables.

Branch: feature/programming-exercises/provide-theia-clone-information-on-redirect -Commit Hash: 576379b -Committer Date: Tue, 29 Oct 2024 14:39:21 GMT -Last Committer: iyannsch



Contributions

Thela Blueprints

App Definitions

thetia.cloud/vlbetal®
AppDefinition

my-theta-application
my-namespace

ARTEMIS: SCORPIO

Submit
Q
Fmsmet ) Strategy Pattern for Sorting
Rmamete
g——/
—— Points: 10.0 /10

[
Submission due: 10/25/2024, 1:34:00 PM
Complaint possible: No
Difficulty: MEDIUM

sorting algorithms so that they implement this

interface.

Landing Page

Create and implement a class following
the below class diagram

3. (“) Context Policy 3 ¢ sinc
Create and implement a class following
A the below class diagram with a simple
configuration mechanism:

1. (v) Select MergeSort ) J
Select when the List has more
than 10 dates.

I X e r C i S e 2.(v) Select BubbleSort 2 of 2 tests passing
Select when the List has less or
equal 10 dates.

/ \ u t O S t art 4. Complete the class which demonstrates

switching between two strategies at runtime.

@ Client

N
1
@ Context
sortAlgorithm © SortStrategy

Playground
Mode

G BubbleSort (] MergeSort

C
>
A

75




Future Work

®, "

User Satisfaction Prewarming and
Survey Predictive Scaling
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