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Onboarding Developers is hard!
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Onboarding Students is even harder!
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Wouldn’t it be great if… 
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… lets see how this works
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Who am I?

 Matthias Linhuber 

 Doctoral Student at TUM 

 Educator at heart

 Research Areas
• Container-based Software Engineering

• Infrastructure Orchestration

• Scaling Education Technology

 Software and Infrastructure Architect
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Some Context…
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TUM - School of CIT

132  
Professors

15.092 
Students

22%  
Female Students

1,603 
 Doctoral Candidates

53%  
International Students

1,593  
Staff Members 
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Courses at TUM CIT
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Interactive Learning
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Interactive Learning
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Learning Goal
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Learning sprint
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Increment
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ExampleFeedback

Student

Reflection Theory

Learning gain
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20+  
Developers

1  
Release per Week

13  
Universities

LTI  
compatible

80.000  
Students

15.000  
Students in 50+ exams

5.000  
unique users per semester

200+  
Courses

Artemis
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Artemis


Text ModelingProgramming


Quiz



Scalability


Usability


Instant Feedback
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Artemis - Programming Exercises
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Artemis - Programming Exercises

 100% passed

 100% passed

 100% passed

 100% passed

 100% passed

 100% passed

 100% passed

 100% passed
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Problem - Many things can go wrong

Start Exercise

Clone Repository

Open IDE

Implement Solution

Run Code

Push Code

Get Feedback







Done?

Yes

No
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Preconfigured Online IDE
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Motivation for online IDEs

Social



Interdisciplinary Students 

Inclusion and Accessibility 

Technology



IDE setup complexity

Language Pool

Learning



Focus on programming 

Constructive Alignment 
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Theia Cloud 
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Theia Cloud 
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Theia Artemis Integration - Scorpio
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System Architecture

Artemis Cluster Kubernetes

«Component»
KeyCloak

Authentication Service

«Component»
User Management 

«Component»
Programming

Exercise

«Operator»
Theia Cloud

Online IDE Service
«Pod»

Landing Page

«Pod»
Theia Session

Exercise Service

Feedback Service
«Plugin»
Scorpio

Orchestration ServiceTheia IDE Service

Exercise Embedding Service
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Demo
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Contributions

Theia Blueprints

App Definitions

Custom Theia 
Landing Page

Exercise 
Autostart 

Playground 
Mode 
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Future Work 

User Satisfaction 
Survey




Prewarming and 
Predictive Scaling





Applied Education Technology
School for Computation, Information and Technology
Technical University of Munich

Matthias Linhuber

Reducing Entry Barriers for Online 
Programming Exercises 
Theia in an Education Environment 

matthias.linhuber@tum.de

mailto:matthias.linhuber@tum.de

