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Instructions

Explore the field of interactive evolution and grammar evolution. Adapt the grammar evolution to evolve
description of visual interfaces. The fitness should be computed from user feedback (see. the Picbreeder
project). Implement a prototype and demonstrate its functionality using at least three synthetic and real
world use cases.
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G = (N, T, P, S)

N = {A,B}
T = {x, y}
P = {A → Bx|y,

B → x|y,
S = {A}
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αAβ → β
αAβ → αγβ
A → β
A → A A → aB

<Left-Hand-Side> ::= <Right-Hand-Side>

::=

<> |
ϵ

<A> ::= <B>x | y
<B> ::= x | y





rule = (codonintegervalue)

MOD

(numberofrulesforthecurrentnonterminal).





{
// Properties for top-level specification
"$schema": "https://vega.github.io/schema/vega-lite/v3.json",
"background": ...,
"padding": ...,
"autosize": ...,
"config": ...,

// Properties for any specifications
"title": ...,
"name": ...,
"description": ...,
"data": ...,
"transform": ...,

// Properties for any single view specifications
"width": ...,
"height": ...,
"mark": ...,
"encoding": {

"x": {
"field": ...,
"type": ...,
...

},
"y": ...,
"color": ...,
...

}
}







// Specification of a Single View
{
"data": ... ,
"mark": ... ,
"encoding": { // Encoding
// Position Channels
"x": ...,
"y": ...,
"x2": ...,
"y2": ...,

// Geographic Position Channels
"longtitude": ...,
"latitude": ...,
...

// Mark Properties Channels
"color": ...,
"opacity": ...,
"fillOpacity": ...,
"strokeOpacity": ...,
"strokeWidth": ...,
"size": ...,
"shape": ...,

// Text and Tooltip Channels
"text": ...,
"tooltip": ...,

// Hyperlink Channel
"href": ...,

// Key Channel
"key": ...,

// Order Channel
"order": ...,

// Level of Detail Channel
"detail": ...,

// Facet Channels
"facet": ...,
"row": ...,
"column": ...

},
...

}











{
"Expressions": {

"start": [ ["mark", "encoding"] ],
"encoding": [
["fill", "opacity", "shape", "size", "color", "stroke"]

],
"mark": [
["bar"],
["rect"],
["line"],
["point"],
["area"],
["circle"],
["square"]

],
"color": [ ["aggregate", "bin", "field", "type"] ],
"fill": [ ["aggregate", "bin", "field", "type"] ],
"opacity": [ ["aggregate", "bin", "field", "type"] ],
"shape": [ ["aggregate", "bin", "field", "type"] ],
"size": [ ["aggregate", "bin", "field", "type"] ],
"stroke": [ ["aggregate", "bin", "field", "type"] ],
"x": [ ["aggregate", "bin", "field", "type"] ],
"y": [ ["aggregate", "bin", "field", "type"] ],
"aggregate": [
["mean"],
["sum"],
["median"],
["min"],
["max"],
["count"],
["average"],
[]

],
"bin": [
[true],
[]

],
"field": [/* Names of fields in the dataset */],
"type": [
["quantitative"],
["nominal"]

]
},
"StartingSymbol" : ["start"]

}





















{
/* Top-level Specifications and common properties were removed,
because they are not evolved by the prototype. */
"mark": "square",
"encoding": {

"fill": {
"field": "gender",
"type": "nominal"

},
"x": {
"field": "reading score",
"type": "quantitative",
"aggregate": "average"

},
"y": {
"type": "quantitative",
"bin": true,
"field": "math score"

}
}

}









{
/* Top-level Specifications and common properties were removed,
because they are not evolved by the prototype. */
"mark": "bar",
"encoding": {

"color": {
"field": "cp",
"type": "nominal"

},
"x": {
"aggregate": "average",
"field": "thalach",
"type": "quantitative"

},
"y": {
"field": "age",
"type": "quantitative",
"bin": true

}
}

}







{
/* Top-level Specifications and common properties were removed,
because they are not evolved by the prototype. */
"mark": "rect",
"encoding": {
"x": {
"type": "nominal",
"field": "University Rating"

},
"y": {
"field": "Chance of Admit",
"aggregate": "average",
"type": "quantitative"

}
}

}
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