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Something about me

Coded a couple of websites
| do some salsa
| [iIke math

Livecode random frontend stuff on Sundays (join
me!)
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What we need for awwward
winning website”?

 Good designer, you can talk too

o Super-duper animations

e Blood, sweat and tears

 Good performance (well, not really)
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Do NOT optimize blindly
« KNnow what is happening all the time

 Know your tools
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Arsenal,
or what Is possible
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Typical SVG animation
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Mostly because

—asier to Implement

Static objects

\Vile]gelallgle

Already painted by browser



SVQG Filters

* Qutstanding effects

* Low performance

https://css-tricks.com/gooey-effect/



CSS Animations

e No JS
 We have DOM already

e transform + opacity only, usually



Canvas 2D

Old school, straightforward API

Lots of ready to use stuft

CPU, so be careful (use throttling)
Working with pixels, painting by yourself

Mobile limitations



Paoer.js — Examodles

O paperjs.oml

Paper. js Examples
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WebGL

 Runs on GPU, mostly
 Complicated API

* You need to draw yourselt
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What's that good for”?

* You can render millions of objects
e You can work directly with GPU (via shaders)

* Your CPU is almost idle, if you do it right



Wind map

- ——



https://blog.mapbox.com/how-i-built-a-wind-map-with-webgl-b63022b5537f
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Shaders

e Not javascript
« Key to GPU calculations

* |f you are good at math, you are a god of pixels



0 Q0L
?i’um !gég'g?ﬁé i

o
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TR i:ég D iz

2 SO
V,

uniform vec2 u_resolution;

void main() {
vec3 color = vec3(0.);

void main() { vec2 st = gl_FragCoord.xy/
gl _FragColor = vec4(0.,0.,0.,1.0); u_resolution;
} color += step(.5+cos(st.y*PI)=*.25,
st.x);

gl _FragColor = vec4(color,1.);




wave.frag

wave.frag

precision mediump f§foat;

uniform sampfen2D uSampler;
uniform §float time;
varying vec2 vTexturecCoord;

void main(void) {
vec2 uv = vTextureCoord;

§Poat distort = sin(uv.y * 186.0 + time)*e.e061;

gl_FragColor = texture2D(uSampler, vec2(uv.x + distort,uv.y));

hitps://codepen.io/akella/pen/gRzjej



https://codepen.io/akella/pen/gRzjej



https://rawgit.com/akella/stream11/master/build/glitch.html

untitled ;.

prwcision highy féootl;

uns farm Aseplet 20 L _particles;
uniform Lomp@ot2l u_wind;
uncfozm voc2 u_wind_zess
unedoim vec? u_nind sin;

une foom wec? o wingd_sax; e
Rt faTE Fraar 1 _rand_tees; .
unsform froat u_spesd_factor;
uncfozm ffoar u_drop_rateol
uncfoim £loat o_drop_zate_bump;

UATYIng weer N _Tex_nas;

const wee? xand_constants - wvecI(11.989F, TE_ 233, LBTE_35451);
oot vand{ronsT weod o) §

§70ar T = AaT(YANA_cANSTAATL &), ¢n);

votwnn fract{siade) * (raad_constants.2 ¢ )3

vl lookip wisdlconsr weer ) {

2 px = 1.0 / u_wind_recz}
vect ve - (floorfuv * u_wind_xes)) * px;

YU e fvactCuv * o wind_ve<);

VAST B m RANTLFAZIN I WIS, W) . YY;

2 RX COXTURQAIN U_WAND, W + verl(py.X, E1).xe;
vecZ 0l = textureaD(u_wind, ve + verl2(e, px.y)).1e;
Vec DX - texture2D . wond, v o+ pxd.x9;
et eoy(eixdtl, ty, T.w), mix(hl, br, 1.x3, T.y);

void saan() {
vech colox - texturell{u_particles, v _tex_pos);
( VoY pas - w2
ealor.y f 2L o eolar.h,
) €010T.2 f 255.0 & €010X.3);

vec? velocizy - wixd o _wond_won, u_wind_max, lookup_winc{pos3).,

frout speed T « lengthl{welacity) S lengto{u_wind _max),

¢doat distoziion = cos(radian=(pos.y * 186.9 - 990.2));
vec? offset - vecx{velocity.x / distortion, -velocizty.y) * 6.0001 * u_speec_factox;

205 = fra<t(l.& + pot + offset);

voc seed - (pos + N _Tex_pas) * ou rand_seed,

ar . . e e .



unitoxm
uniform
uniform
uniform
uniform
uniform
unifoxm
unifoxm
unifoxrm

varying

const ve
¢ foat ra
&foa
Zetu

vec? loo

vec2
vec2
vec2
vec2
vec2
vecd
vecd
netu

sampfen2b u_particles;
sampfen2D u_wind;

vec2 u_wind_res;

vec2 u_wind_min;

vec2 u_mind_max;

ffoat u_rand_seed;
féoat u_speed_factor;
ff€oat u_drop_rate;
gfoat u_drop_rate_bump;

vec2 v_tex_pos;
c3 rand_constants = vec3(12.9898, 78.223, 4375.85453);
nd{const vecZ co) {

t t = dot(xand_constants.xy, co);
2n fract(sin(t) * (rand_constants.z + t));

kup_wind(const vec2 uv) {

px = 1.9 / u_wind_res;

vc = (flooxr(uv * u_wind_xes)) * px;

f = fract{uv * u_wind_res);

tl = texturezD(u_wind, vc¢).rg;

tr = texture2D{u_wind, vc + vecZ(px.x, ©)).ra;
bl = texture2D(u_wind, v¢ + vec2(e, px.y)).ra;
br = texture2D(u_wind, v¢ + px).x9;

an mix(mix(tl, tr, f.x), mix(bl, bx, f.x), f.y);

void maind) §

veckh
vec2

vecd

color = texture2D(u_particles, v_tex_pos);
pos = veczg

color.r / 255.@ + color.b,

color.g / 255.8 + color.al:

velocity = mix(u_wind_min, u_wind_max, looKup_wind(pos));

fPoat speed_t = length(velocity) / length(u_wind_max);

fPoat distortion = cos{radians{pos.y * 186.6 - 90.8));



uniform f€oat u_rand_seed;
uniform f€oat u_speed_factor;
uniform gffoat u_drop_rate;
uniform #€oat u_drop_rate_bump;

varying vec2 v_tex_pos;

canst vec3 rand_constants = vec3(12.9898, 78.233, L375.85453);
g€oat rand(const vec2 co) {

f€oat t = dot(xrand_constants.xy, <¢o);

netunn fract(sin(t) * (rand_constants.z + t));

vec2 lookup_wind(const vec2 uv) §

vec2 px = 1.6 / u_wind_rxes;
vec2 vc = (floox(uv * u_wind_xes)) * px;
vec2 £ = fract(uv * u_wind_zres);

vec2 tl1 = texture2D(u_wind, vc).rg;

vec2 tr = texture2D(u_wind, vc + vec2(px.x, 0)).19;
vec2 bl = texture2D(u_wind, vec + vec2(9, px.y)).x9:
vec2 br = texture2D(u_wind, vc + px).rg;

netunn mix(mix(tl, tr, f.x), mix(bl, bx, f£.x), £f.y);

void main() §
vecd color = texture2D(u_particles, v_tex_pos):

vec2 pos = veczg

= = - o P g N a = . A



iform g§loat u_drop_rate;
iform §foat u_drop_xrate_bump;

rying vec2 v_tex_pos;
nst vec3 rand_constants = vec3(12.9898, 78.233, L4L375.85453);
oat rand(const vec2 co) §

gloat t = dot(rand_constants.xy, co);
netunn fract(sin(t) * (rand_constants.z + t));

c2 lookup_wind(const vec2 uv) {

vec2 px 1.0 / u_wind_res;

vec2 vc = (flooxr(uv * u_wind_xes)) * px;

vec2 £ = fract(uv * u_wind_xres);

vec2 tl = texture2D(u_wind, vc).xg;

vec2 tr = texture2D(u_wind, vc + vec2(px.x, ©)).xg;
vec2 bl = texture2D(u_wind, vc + vec2(9, px.y)).Ig;
vec2 br = texture2D(u_wind, vc + px).xg;

netunn mix(mix(tl, tr, f£.x), mix(bl, bx, f.x), f.y);



nts = vec3(12.9898, 78.233, L375.85453);
co) {

|_constants.xy, co);

) * (rand_constants.z + t));

- vec2 uv) §

wind_res;

v * u_wind_xres)) * px;
* u_wind_res);
D(u_wind, vc).xg;
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MATH



AlSO

e thebookofshaders.com/

e pixelspiritdeck.com/



http://thebookofshaders.com/

What should we use?!



Three Little Pigs Hostel Berlin, Stresem:

1
L 2
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Send directions to your phone
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£ 3 min every 3 min

DETAILS
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Some schools have a liking for extra-
long swords. From my point of view
these are weak schools.

This 1s because they do not appreciate
the principle of cutting the enemy by
any means.




Real life stories



#1
SVQG

_|_

Canvas?2D
_|_

WebGL





https://www.youtube.com/watch?v=Q9BXGh9sdZw
https://cdn.rawgit.com/akella/dots-animation/b9abad87/index.html

2
Canvas2D
_|_

SVG
_|_

CSS Blend Mode
_|_

SVG Mask







What | learned



sometimes your crazy
animation Is just

a VIDEO



30fps consistent

o0fps |aggy



stop RAF when
nothing happens



use just one RAF when possible

https://jsperf.com/single-raf-draw-calls-vs-multiple-raf-draw-calls

Testing in Chrome 60.0.3112/ Mac OS X 10.12.6

1,556,284
Single RAF requestAnimationFrame(render, canvas); +10.42%

fastest

requestAnimationFrame(renderl, canvas); 583,504
Multiple RAF requestAnimationFrame(render2, canvas); +5.57%
requestAnimationFrame(render3, canvas); 61% slower




you need to love this



picKle rick tribute

http://cssing.org.ua/examples/picklerick/







| hope | Inspired you

* |f you know how to code, you are an artist
already

* Go make something beautiful



Thank you

e twitter.com/akella

e facebook.com/akella

* youtube.com/user/tlintyara/live



http://facebook.com/akella
http://youtube.com/user/flintyara/live

