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moveSheet = frameByFrame (player .
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Scrolling Background
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scrollingBg dur bgl bg2 =

(moveBg dur bgl "parallel” moveBg dur bg2)
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Parallax
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parallaxBg =
scrollingBg 5 bglA bglB

“parallel”
scrollingBg 7.5 bg2A bg2B
“parallel
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“parallel

scrollingBg 15 bg4A bg4B
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parallaxBg = parallax
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Inspectability
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Conclusion

e Expressing Animations Compositionally
e Step-By-Step Introduction to PaSe
e Taster of Inspectability of DSLs
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Abstract. ‘I'his paper presents PaSc, an extensible and inspectable DSL
embedded in TTaskell for expressing micro-animations. The philosophy of
PaSe is to compose animations based on sequential and parallel compo-
sition of smaller animations. This differs from other animation libraries

that foc

s more on sequential composition and have only limited forms
of parallel composition. To provide similar flexibility as other animation
libraries, 3¢ features extensibility of operations and inspectability of
animations. We present the features of PaSe with a to-do list applica-

tion, discuss the PaSe implementation, and argue that the callback style
of extensibilily is detrimental for correctly combining PaSe [eatures. We
contrast with the GreenSock Animation Platform, a professional-grade
and widely used Java

ript animation library, to illustrate this point

1 Introduction

Monads quickly became ubiquitous in [unctional programming because of their
ability to structure eflectful code in a pure functional codebase
monads have two major drawbacks. First, monads are not triviall;

2]. However,

ensible, A
variety of techniques were developed to resolve this, including monad transform-

ers [14], free monads, and algebraic effects and handlers [21]. Second. monadic
computations can only be inspected up to the next action. Techniques such as

applicative functors [16], arrows [9], or selective applicative functors [18] increase

the inspection capabilitics by redicing the expressivity compared to monads

This paper develops a domain specific language (DSL) embedded in Haskell
1

for defining micro-animations, called PaSe!. PaSe employs the aforementioned

techniques to support its key features: extensibility of operations and inspectabil-

ity of animations while providing the freedom to express arbitrary animations

Micro-animations are short animations disnlaved when nsers inferact with an

e DSL Design using MTL/Fina
Tagless encoding

e More Detailed Exposition o
Expressivity/Inspectability Trade-off

39



PaSe: An Extensible and Inspectable DSL
for Micro-Animations

Ruben P. Pieters i0000-0003-05:

J00—0001—

and Tom

Schrijversl™

KU Leuven, 3001 Leuven, Belgium
{ruben.pieters, tom.schrijvers}@cs.kuleuven.be

° ° °

Abstract. I'his paper presents PaSe, an extensible and inspectable DSL ll u ° Com l u ( !n 1( E l ( ! I S a I Ilm ( E S
embedded in Taskell for expressing micro-animations. The philosophy of — —

Ps

sition of smaller animations. This differs from other animation libraries

that focus more on sequential composition and have only limited forms

of parallel composition. To provide similar flexibility as other animation

libraries, PaSe features extensibility of operations and inspectability of

animations. We present the features of PaSe with a to-do list applica-

tion, discuss the |

Se is to compose animations based on sequential and parallel compo-

¢ implementation, and argue that the callback style

of extensibility is detrimental for correctly combining PaSe features. We J
contrast with the CreenSock Animation Platform, a professional-grade
and widely used JavaScript animation library, to illustrate this point ° °

1 Introduction

Monads quickly became ubiquitous in functional programming because of heir
ability to structure eflectful code in a pure functional codebase [22]. owever,
monads have two major drawbacks. First, monads are not trivially extensible. A

ed to resolve this, including monad transform-
ers [14], free monads, and algebraic eff 2

variety of techniques were develo

s and handlers Second, monadic
computations can only be inspected up to the next action. Techniques such as
applicative functors [16], arrows [9], or selective applicative functors [18] increase
the inspection capabilitics by reducing the expressivity compared to monads
This paper develops a domain specific language (DSL) embedded in Haskell
for defining micro-animations, called PaSe!. PaSe employs the aforementioned
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ity of animations while providing the freedom to express arbitrary animations.
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Particles
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create -1

moveUp

fadeOut

delete =4




particle = do
id <- create
(moveUp id "parallel” fadeOut id)
delete id
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withParticle =4

moveUp

fadeOut




particle =
withParticle $ \id ->
moveUp id "parallel fadeOut 1id
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