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BACKGROUND



BACKGROUND - ABOUT THE PROJECT

● Parity game
○ Logic game, directed graph
○ Application in model checking
○ Winner of each vertex? Strategy?
○ Polynomial time?

● Algorithm research
○ Find game that defeats algorithm
○ Find algorithm that defeats game
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BACKGROUND - WHY NEED A GUI? - 1

● Frequent edit of the graph 
○ It’s a pain to dive into .pg files :(
○ Laborious and error-prone
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BACKGROUND - WHY NEED A GUI? - 2

● Frequent edit of the graph 
○ It’s a pain to dive into .pg files :(
○ Laborious and error-prone

● Better understand the algorithm
○ “A Picture is Worth a Thousand Words”

6



BACKGROUND - WHY NEED A GUI? - 3

● Frequent edit of the graph 
○ It’s a pain to dive into .pg files :(
○ Laborious and error-prone

● Better understand the algorithm
○ “A Picture is Worth a Thousand Words”

● Secondary purposes
○ Teaching aid

■ Slides → “once and for all”
○ Extend to other graph algorithm research
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CORE FEATURES

(You will also see it in action in the demo later)



CORE FEATURES - ADD A GAME - 1

• By drag-and-drop
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(You will also see it in action in the demo later)



CORE FEATURES - ADD A GAME - 2

● By drag-and-drop
● By import from .pg file
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(You will also see it in action in the demo later)



CORE FEATURES - CONFIGURE THE GAME

● Add/remove edge/node 
● Change priority(single/group), change owner(single/group) 
● Copy/paste
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(You will also see it in action in the demo later)

edge
group 
selection



CORE FEATURES - VISUAL AID - 1

● Each step is reflected in the graph, can jump to any step
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(You will also see it in action in the demo later)



CORE FEATURES - VISUAL AID - 2

● Each step is reflected in the graph, can jump to any step
● Researcher can choose what label to see and how to see it 

(color/text)
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(You will also see it in action in the demo later)



CORE FEATURES - VISUAL AID - 3

● Each step is reflected in the graph, can jump to any step
● Researcher can choose what attribute to see and how to see it 

(color/text)
● Can add customized algorithms; 3 built-in algorithms to play 

with
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(You will also see it in action in the demo later)



CORE FEATURES - EXPORT

● You want to save interesting configuration of a game. 
● After solving a game you can export its solution. 
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(You will also see it in action in the demo later)



CORE FEATURES - SUMMARY

● Add game 
● Configure game
● See the steps & attributes
● Export
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(You will also see it in action in the demo later)
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DESIGN CHOICES



DESIGN CHOICES - TECHNOLOGY?

● JavaFX(desktop app) → cytoscape.js(webapp)
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DESIGN CHOICES - ARCHITECTURE?

● JavaFX(desktop app) → cytoscape.js(webapp)
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BackendFrontend

Add customized 
algorithm

Interact



DESIGN CHOICES - FACTORY PATTERN

● Hide the creation logic from the user
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DESIGN CHOICES - PROTOCOL? - 1

● Attributes of a node differs per algorithm, the data returned to 
frontend need to be able to accommodate unseen attributes.
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Node id
Can quickly access 
the status of a node

Node status:
attributeName: attributeValue
A node can have any number of attributes 
with any name.



DESIGN CHOICES - PROTOCOL? - 2

● A closer look at the Attribute of each node

22

6 ✖ ✔



DESIGN CHOICES - FRONTEND DESIGN - 1

● Aesthetics and minimalist design
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Collapsible 
sidebar:
Low-frequency 
features

Fixed sidebar:
High-frequency features

(Jakob Nielsen's 10 Usability Heuristics)



DESIGN CHOICES - FRONTEND DESIGN - 2
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● Visibility of system status & user control and freedom
○ Every step is visible (by step message)
○ Can jump to whichever step
○ Can change attribute dynamically
○ High-frequency features at hand

■ run/stop/clear
■ Configure graph

(Jakob Nielsen's 10 Usability Heuristics)



DESIGN CHOICES - FRONTEND DESIGN - 3
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• Error prevention & recovery

If the game is incorrect, the 
user can’t run the algorithm.

When an algorithm is 
selected, nudge the user to 
configure attributes.

(Jakob Nielsen's 10 Usability Heuristics)



DESIGN CHOICES - SUMMARY

● Technology?
● Architecture?
● How to accommodate customized algorithm?
● Protocol between backend and frontend?
● Frontend design?
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ground

backend

frontend
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DEMO

Demo video: https://www.youtube.com/watch?v=I0MnZPK_N-M


