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What are Micro-Animations?

2https://hike.one/update/why-use-micro-animations-in-your-design



They can get very complex...
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Ok, let’s get started!

4...

?



Structure in a DSL

- Atomic Operations
- Combination Facilities
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Operations

6https://animejs.com/documentation



Operations
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r = linearTo (box . x) (For 0.5) (To 50)

Property Duration Target



Operations
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u = linearTo (box . y) (For 0.5) (To 50)



Structure in a DSL

- Atomic Operations
- Combination Facilities
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Combination

10https://animejs.com/documentationhttps://animejs.com/documentation



Combination
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upThenRight = u `sequential` r

u

r



Combination
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diagonal = u `parallel` r

u

r



Callback 
Style

Combinator
Style
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FIGHT



Round 1:
Semantics
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Semantics

15

a `sequential` b

b
t

a



Semantics
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a `parallel` b

a

b
t



Semantics
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(a `parallel` b) `sequential` c

b
t

c
a



Semantics
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a `onComplete` b

( = a.onComplete(() => b.play()) )

b
t

a



Semantics
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(a `onComplete` b) `onComplete` c

b

t

a

c

a `onComplete` (b `onComplete` c)

b

t
a c



Semantics
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a `onComplete` b

t

a

b



Semantics
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a `onBegin` b

t

a

b



Semantics
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(b `onComplete` c) `onBegin` a

b

t

c

a



Parallel/Sequential Combinators
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Timeline

24https://greensock.com/get-started



Round 2:
Expressivity
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Expressivity
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(b `onComplete` c) `onBegin` a

               OR

(a `onComplete` c) `onBegin` b

b
t

c
a …

…



Expressivity
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if duration a > duration b

  then (a `onComplete` c) `onBegin` b

  else (b `onComplete` c) `onBegin` a

b
t

c
a …

…



Expressivity

28

(a `parallel` b) `sequential` c

b
t

c
a …

…



Expressivity
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function ifThenElse(anim, cond, ifA, elseA){

  anim.onComplete(() => if (cond()) {

    ifA.play()

  } else {

    elseA.play()

  });

  return anim;

}



Expressivity

30

anim

ifA

elseA

t



Expressivity
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ifThenElse anim cond ifA elseA = ?



Expressivity
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a `onComplete` b

onComplete ::

  Animation -> (() -> IO ()) -> Animation

play :: Animation -> IO ()



Round 3:
Inspectability
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Inspectability
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duration (a `sequential` b) =

  duration a + duration b

duration (a `parallel` b) =

  max (duration a) (duration b)

duration op = <basic value>

a b

a

b

op



Inspectability
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function duration(anim) {

  const basicDur = <basic value>;

  // analyze all callbacks to fetch

  // additional duration

  const additionalDur = …;

  return basicDur + additionalDur;

}



Inspectability
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anim1

  .add(() => anim2.play())

  .add(() => anim3.play());

anim1 anim2 anim3

t



Inspectability

37

anim1

  .add(() => anim2.play())

  .add(() => anim3.play(), "-=0.5");

anim1 anim2

anim3
t

0.5



Inspectability
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ifThenElse(anim1, cond, ifA, elseA)

  .add(() => anim2.play(), "-=0.5");

anim1

ifA

elseA

t

anim2

anim2

Expected:

0.5



Inspectability
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ifThenElse(anim1, cond, ifA, elseA)

  .add(() => anim2.play(), "-=0.5");

anim1

ifA

elseA
t

anim2

Reality:

0.5



Inspectability
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ifThenElse(anim1, cond, ifA, elseA)

  .add(() => anim2.play(), "-=0.5");

anim1

ifA

elseA
t

Reality:

duration = 0



Solution
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Open Description
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u `sequential` r

u `parallel` r

ifThenElse anim cond ifA elseA

...



Interpretation
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ifThenElse cond ifA elseA



Interpretation - Animate
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ifThenElse cond ifA elseA

do 

  bool <- cond

  if bool then ifA else elseA



Interpretation - Inspection
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ifThenElse cond ifA elseA

duration (ifThenElse cond ifA elseA)

  = ?



Interpretation - Inspection
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ifThenElse cond ifA elseA

duration (ifThenElse cond ifA elseA)

  = if (duration ifA == duration elseA)

      then duration ifA

      else error



Interpretation - Inspection
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ifThenElse cond ifA elseA

maxDur (ifThenElse cond ifA elseA)

  = max (maxDur ifA) (maxDur elseA) 



Relative Sequential Composition
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relSequential

  (anim1 `sequential` (ifThenElse cond ifA elseA))

  anim3

  -0.5

anim1

ifA

elseA

t

anim3

anim3

0.5



- Keep your semantics in mind to avoid 
unintuitive behaviour

- Enable inspectability with structured 
representation

- Keep expressivity by using an open encoding
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Conclusion

ruben.pieters@cs.kuleuven.berubenpieters
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https://dtai.cs.kuleuven.be/events/fpcourse
fpcourse@cs.kuleuven.be


