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BACKGROUND - ABOUT THE PROJECT

« Parity game a b C d e
- 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

' test010.pg
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BACKGROUND - WHY NEED A GUI? - 2

Variables

e

« Better understand the algorithm
o A Picture is Worth a Thousand Words” m

v

{ v v v

01

this = {DFI@1010}

F Z = {HashSet@1016} size = 1

$ F ={HashMap@1011} size =2

f S ={HashMap@1017} size = 1

“f gameStatus = {GameStatus@1020} size =5
Map@1421} size =7
{Integer@1422} 39 -> {Hashl!

{Integer@1420} 38 -> {Hash
-

{Integer@1424} 40 -> {HashMap@1425} size =7
1
1

Map@1423} size=7

{Integer@1426} 41 -> {Hast
{Integer@1428} 42 -> {Hast

f steps = {ArrayList@1021} size = 1

Map@1427} size =7

V- N NV NN

Map@1429} size =7

f solved = false
pg = {Game@1012} "Parity game: \n[38, 39, 40, 41, 42]\n4"
vertices = {Arraylist@1013} size =5
somethingchanged = true
vertex = {Vertex@1403} "41"

UNIVERSITY
OF TWENTE.



BACKGROUND - WHY NEED A GUI? - 3

¥
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f g h
‘)‘A « Secondary purposes Sote e 5
- Teaching aid =)
4’ « Slides — “once and for all”

- Extend to other graph algorithm research
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CORE FEATURES - ADD A GAME - 1

’
? - By drag-and-drop
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CORE FEATURES - ADD A GAME - 2
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CORE FEATURES - CONFIGURE THE GAME

« Add/remove edge/node
« Change priority(single/group), change owner(single/group)
« Copy/paste

group
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CORE FEATURES - VISUAL AID - 1

« Each step is reflected in the graph, can jump to any step

STEP 12: base

STEP 13: attractor

STEP 14: locally close
open, promote the «

STEP 15: base

STEP 16: attractor

STEP 17: locally close
open, promote the «
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CORE FEATURES - VISUAL AID - 2

i « Researcher can choose what label to see and how to see it
(color/text)
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CORE FEATURES - VISUALAID - 3

« Can add customized algorithms; 3 built-in algorithms to play

Wlth Algorithm v
Select Algorithm -
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CORE FEATURES - EXPORT

« You want to save interesting configuration of a game.
« After solving a game you can export its solution.

‘> Y test010.pgsol |
1 bar‘itysol 10 1 parity 10;
2 008 2 000 1,8;
3 11 3 1% @ 7.6
4 214 Export Game 4. 221 0,45
s 349 , 5 344 9,5;
6 412 Export Solution 6 4512
7 505 \ 7 5605,2;
8 6.7 E ;23
8 6k 2 145
- At 13 ; 21116;?)
10 8 0 o
11 916 e 912 1 63|
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CORE FEATURES - SUMMARY

« Add game

« Configure game >
« See the steps & attributes
o EXxport
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DESIGN CHOICES - TECHNOLOGY?

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

W - JavaFX(desktop app) — cytoscape.js(webapp)
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I Interact

I Add customized

®algorithm

Backend

Frontend
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DESIGN CHOICES - FACTORY PATTERN

GameResource AlgorithmResource

AlgorithmFactory

I <—creates + getAttribute(String algorithm)
implemer { implemer l + getAlgorithm(String algorithm)
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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.

* This class tend to save some typing of HashMap<Integer, HashMap<String, String>>.

+# It's intended to be a generic template to describe the overall status / the update

* 0f the game.

public class GameStatus extends HashMap<Integer, HashMap<String, String>>{

7\

Node id .
Can quickly access Node status:
the status of a node attributeName: attributeValue

A node can have any number of attributes

with any name.
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DESIGN CHOICES - PROTOCOL? - 2

o A closer look at the Attribute of each node

@ X o) freeze: 6

distract: 1

public class Attribute {
private String name;
// type can be either "color" or "text”
private AttributeType type;
// 1f type 1is "color”,

// need to specify all possible values
// 1f type 1is "text" then it doesn't matter

private Collection<String> values;
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DESIGN CHOICES - FRONTEND DESIGN - 1

« Aesthetics and minimalist design

Fixed sidebar:
High-frequency features

Collapsible 4=

sidebar:
Low-frequency
features
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DESIGN CHOICES - FRONTEND DESIGN - 2

. V|S|b|||ty of system status & user control and freedom

Every step is visible (by step message)
o Can jump to whichever step
o Can change attribute dynamically il “
o High-frequency features at hand - (e

region: O 0
m run/stop/clear ] .

:base
STEP 1. attractor
H even STEP 2: locally open, set regional
m Configure graph Ercict athaeten
STEP 3: base
odd
SSSSS : attractor
ion: 8 STEP 5: locally open, set regional
) priort
STEP 6: base

— 44

m’/‘

egion: 7,

STEP 8: locally open, set regional
priority of attractor
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DESIGN CHOICES - FRONTEND DESIGN - 3

 Error prevention & recovery

Select Attributes

Search for attributes..

CCCCC

region

‘,»,
02— 5
f ' v
P ©
If the game is incorrect, the When an algorithm is
user can’t run the algorithm. selected, nudge the user to

configure attributes.
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DESIGN CHOICES - SUMMARY

« Technology?
« Architecture?
« How to accommodate customized algorithm? | backend
o Protocol between backend and frontend?
« Frontend design?

ground

frontend
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