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ABSTRACT
Scalable vector graphics, or SVG for short, 

are a powerful and invaluable image format 

due to their ability to be scaled to any size 

without loss of quality. Writing an SVG file 

without software assistance can be a 

laborious process, especially when the 

design includes animation or repetitive 

elements. In this research project, each of 

us designed a web-based computer 

language to simplify the process of creating 

scalable graphics and animations. Though 

our languages differ in grammar and 

appearance, we each used the fundamental 

stages of computer language interpretation 

in creating our final product

INTRODUCTION

The SVG format allows for the creation of 

graphical elements that contain vector-

defined shapes and curves. These images are 

XML-based, scalable without loss in 

resolution, and supported by all major, 

modern browsers.

However, this format quickly becomes 

unwieldy when creating repetitive elements, 

such as a grid of lines, or if animation is 

desired. In order to solve these problems, 

each of us used web-design fundamentals -

CSS, HTML, and JavaScript - to create 

languages that simplify each of these 

processes. 

SVG ELEMENTS

<svg>
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FORMAL GRAMMAR

EXPRESSIONS AND PRECEDENCE

The first step to creating a computer 

language is outlining a formal grammar; 

essentially a set of possible commands. This 

dictates how the language will appear, and 

allows a program to be split up into its 

smallest meaningful components, called 

lexemes.

Once lexemes have been produced from a 

body of text, they must be assembled into 

expressions. In this context, an expression

signifies either a value or the result of a 

mathematical operation. This is accomplished 

in a left-recursive fashion, which allows for 

expressions involving multiple operators to be 

evaluated by order of precedence. Once 

parsed, expressions are combined based on 

series and relevance to form statements. 

Lexemes

Expressions

Statements
• Shapes

• Assignment

• Drawing

• Additive

• Multiplicative

• Unary

• Numbers

• Strings

• Identifiers

LEXING

PARSING

PARSING

SVG Markup

INTERPRETING

• See Fig. 1

STAGES OF INTERPRETATION

IAN’S SOLUTION

ASSEMBLING AND EVALUATING

Shapes are created and assigned to variables 

according to their SVG namespace keywords. 

In general, all shape definitions follow this 

format:

Properties and style attributes can be accessed 

through dereferencing an ID.

In simple cases, shapes can be rendered 

manually using the draw keyword. However, 

if a shape is initialized or updated as part of an 

animation, then it is automatically displayed 

or updated.

ball = circle 0,0 30

ball.fill = “aqua”

ball.stroke = “black”

ball.stroke-width = 3

draw ball

Due to their recursive nature, parsed 

statements form a tree structure . When any 

given statement is evaluated, each of its 

components is evaluated until the lowest 

level of abstraction is reached, which is 

usually a literal value. 

This hierarchical construction is commonly 

referred to as the Abstract Syntax Tree, or 

AST. In this case, evaluating the AST is the 

final step in producing the SVG files for an 

image or animation. The resulting SVG 

markup is then transferred to a display 

element on a web page, where it can be 

viewed, or in case of animations, updated at 

regular intervals. 

The following sections provide a snapshot of 

how expressions and statements are 

formatted in each of our languages, as well 

as how multiple types of statements interact 

in order to create SVG images and 

animations.

ID = shape x-pos,y-pos size

BRANDON’S SOLUTION

ZAC’S SOLUTION

Strings, numbers, and shapes are all assigned 

and stored into objects. These objects are 

assigned an identifier and must include the var

keyword when being initialized. Accordingly, 

different shapes will require different 

parameters.

Shapes can be stored into variables or drawn 

directly using a draw command. There are 

two assignment operators. The lazy 

assignment operator sets variable to an 

expression:

Strict evaluation can be forced when 

necessary using a different operator. Lazy 

evaluation allows color to be a function of 

constantly changing variables. In the 

following image, red, green, and blue 

components change as a function of the angle 

around the origin:

r = 256 * (sin t) - 1

g = 256 * (sin(t + 2*pi/3)) - 1

b = 256 * (sin(t + 4 *pi/3)) - 1

var identifier = 

circle (cx, cy, radius, red, green, blue);

This will loop a given set of statements for the 

specified number of iterations. Each frame 

produced will be displayed at the given delay 

in milliseconds.

In order to animate, a FixedUpdate function 

must be used. This particular feature was 

inspired by the Unity game engine, which 

employs a similar function

function FixedUpdate (Delay, Iterations) {

// Statements

}
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