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Overview

• Introduction
1. What is “Magic: The Gathering”

2. Why build a deck-builder as a configuration system?

• Configuration
1. Feature model

2. CSP example

• Conclusion & Future Work
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Background

• Magic: The Gathering is a trading card game

• Released 1993

• This means each player has to build their own deck from 
a very large collection of available cards (20k+)

• A deck is a configuration of cards that is used during the 
game to draw cards from

• Many ways to play – This paper is focused on casual 
„Commander“ play

• Cards can be bought online with prices between 0.01€ and 
5,000€

• Most cards have unique effects

• Effective decks must use a mixture of different kinds of 
effects to achieve their goal

• This is configured

• Goal of this work  Improve the deck-building process using 
a configuration system
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Why Use A Configuration System For Deck-Building?

• User requirements for the functionality of a deck can be 

represented by constraints

• Cards can be represented by features

• Deck generation is represented as a configuration 

problem
• Fulfil as many constraints as possible while selecting the highest-

scoring card within each category

• Card scores can be defined by users or calculated from existing decks

• Easy to add additional requirements such as budget considerations

• Use EDHREC service for evaluating cards
• Analyses how likely a specific card appears in a specific deck

• Uses tens of thousands of uploaded decks
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Simplified Feature Model

Features
• Format: For this work, always „Commander“

• Commander: One card outside the deck

• Partner: Depending on „Commander“ 

Second commander card

• Card: 98..99 instances of cards with no

duplicates

Constraints
• Commander feature is only selected if 

Commander format is selected and vice 

versa

• Partner is only available if Commander 

has „Partner“ card text

• Cards are filtered by „colors“ of

Commander(s)
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Configuration Example

• In this example only 4 cards are available for deck-building for better understanding

• Deck size is reduced to 3 for the same reason

• The user has created two criteria
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User Interface

• Select a “Commander” card and a “theme”
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User Interface

• Add criteria using the criteria editor
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User Interface

• A deck configuration is generated
• Configurations with equal scores are shown as alternatives
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User Interface

• If a criteria can’t be fulfilled because of contradicting requirements or 

budget restrictions the number of violations are minimized

• Criteria overview helps with configuration debugging
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Future work

• Compare alternative optimization functions

• Automatic prediction of user preferences for individual cards
• Recommender system

• Support a wider variety of formats (ways to play)

• Improve usability for non-expert users
• Current version is intended to be used exclusively by trained expert users

• More intensive evaluation of the user interface
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Conclusions

• Non-traditional configuration task implemented as configuration system

• Use crowd sourced feature evaluation data for better user experience
• EDHREC

• Formulated as an optimization problem to automatically choose 

configurations

• Soft constraints to give better feedback

• Decrease deck building time compared to manual work
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Thank You!
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