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“A Modcewb coenams naymuHkKy, kak byomo
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—[nzanHep






marketing and fundraising
provider

We have first-hand expertise gained since the crypto industry
inception, significant trust within the community, and profound
understanding of both the crypto market and its actors.






— OTO CJIOXKHO?



He 3Halo Kak pucoBaTb JIMHUIO

He 3Hal0 Kak pucoBaTb TakKou rpvg

Kak, BooOLie caenaTtb, YTOObl OHO He Tynunao?




— [a, HECJTOXXHO,
caoesiaem.






THREE.JS



PlaneGeometry
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geometry.vertices

v Array(2601)
v [0 .. 99]
»0: Vector3 {x: -1, y: 1, z: 0}
»1: Vector3 {x: -0.9599999785423279, vy: 1, z: 0}
»2: Vector3 {x: -0.9200000166893005, y: 1, z: 0}
»3: Vector3 {x: -0.8799999952316284, y: 1, z: 0}
»4: Vector3 {x: -0.8399999737739563, vy: 1, z: 0}

»5: Vector3 {x: -0.800000011920929, y: 1, z: 0}

»6: Vector3 {x: -0.7599999904632568, y: 1, z: 0}
»7: Vector3 {x: -0.7200000286102295, y: 1, z: 0}
»8: Vector3 {x: -0.6800000071525574, y: 1, z: 0}
»9: Vector3 {x: -0.6399999856948853, y: 1, z: 0}

»10: Vector3 {x: -0.6000000238418579, y: 1, z: 0}
»11: Vector3 {x: —0 5600000023841858 y: 1 z: 0}
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z = Math.random()
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CPU

1270 ms 1275 ms 1280 ms 1285 ms
15.8 ms

Animation Frame Fi...(app.js?0354:339)
Function Call (app.js?70354:285)
animate

(anonymous)

noise




THREE.JS == GPU



vertex shader






GLSL

665 ms




CPU

1270 ms 1275 ms 1280 ms 1285 ms
15.8 ms

Animation Frame Fi...(app.js?0354:339)
Function Call (app.js?70354:285)
animate

(anonymous)

noise
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a GLSL moocHO coenambvb uemeHbKko

—KTO-TO B MHTEpHeTax



fragment shader



step(a,b)



function step(a, b) {
1f (a < b) return 0
else return 1

}



(0,0) (1,0)

step(a,b)

\) (1,1)



step(0.4,x)




1 - step(0.6,Xx)






















smoothstep




smoothstep
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“A ewe, nycmbv OH 0gu2aem Mbllliblo, U NYMb
HOB8bIll NPOKAadblBaemcsi.

A comvt noodcseuusaromes.”



marketing and fundraising
provider

We have first-hand expertise gained since the crypto industry
inception, significant trust within the community, and profound
understanding of both the crypto market and its actors.
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Hexagonal Grids

from Red Blob Games

Home Blog Links Twitter About -
Mar 2013, updated in Mar 2015, Apr 2018, Feb 2019

This guide will cover various ways to make hexagonal grids, the relation- Angles, size, spacing
ships between different approaches, and common formulas and algo- Coordinate systems
rithms. Hexagonal grids aren't as common as square grids. I've been eol Conversions
lecting hex grid resources for over 20 vears, and wrote this guide to the Neighbors

most elegant approaches that lead to the simplest eade, largely based an Distances

the guides bv Charles Fu and Clark Verbrugge. Most parts of this page are Line drawing
interactive. Range

Rotation

The code samples on this page are written in pseudo-code; they're meant Rings

to be easy to read and understand. The implementation guide has eode in Field of view

C++, Javascript, C#, Python, Java, Typescript, and more. Hex to pixel
Pixel to hex
Rounding
Map stcrage

Wraparound mazaps

Pathfinding



from Red Blob Games

Home Blog Links Twitter About
Mar 2013, updated in Mar 201

s guide will cover various ways to make hexagonal grids, the relation-
ps between different approaches, and common formulas and algo-
ims. Hexagonal grids aren't as common as square grids. I've been col-
ing hex grid resources for over 20 years, and wrote this guide to the
st elegant approaches that lead to the simplest code, largely based on
guides by Charles Fu and Clark Verbrugge. Most parts of this page are
ractive.

» code samples on this page are written in pseudo-code; they're meant
be easy to read and understand. The implementation guide has code in
+, Javascript, C#, Python, Java, Typescript, and more.
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Offset coordinates

The most common approach is to offset every other column or row. Col-
mnns are named eec1 (4). Rows are named row (). You can either offset
the odd or the even column/rows, so the horizontal and vertical hexagons

each have two varnants.

0,0 1,0 2,0 3,0 40 50 €0 0,0 1,0 2,0 3,0 40 50 6,0 00 2,0 4.0 6.0 a 3.0 §.0 7,0
|. 0 3.0 50 7.0 0,0 72,0 4.0 6, 0
C'.A ?, 214.4‘:“ 6, 01 2 3 < 51 6,1 0. 1 = a 1 6 1 1 1 31 £ 7 1
- 1,1 3,1 5.1 7. 0.1 2.1 a1 G 1
" " 49 " " B9 3 " 2 99 429 4D ” 2
c‘g La.l.sl.dl.\-(.e,l_ CL th—\uLLl_Sl-el- UZ ‘1‘! f,,f b‘f ‘Z .;.,f t.,f ":
0,311,323 3,3 435363 03/1,323233435,363 pa 3,2 6.2 T e 0,2 2,2 4,2 6 2
0 3 2,3 4.3 6 3 B 3.3 £ 3 7.3
04 14 24 344454 6€,4 04 4 24 3,4 £&4 54 6,4 3 33 5 3 73 0 3 23 413 6 3
~ | o - - = = - - - - 0.1 2,4 4,4 G 4 1,1 3,4 .4 7.4
Q5 5/ 2,5/3,6/4,6/86,5 6,5 Q.5 512,563,545 65,6/6,b ' '
Al | .4 3,4 5,4 7,4 0,4 2,4 4,4 6, 4
0,6 1,6 2,6 3,6 4,6 56 €6 0.6 1,6 2,6 3,6 4,6 56 6,6 0,5 2,8 4.6 6.5 1,5 3.6 6.b /.B
1.5 3,5 58 78 05 2,8 4.5 6.5
“odd-r" horizontal layout “a2ven-r’ horizonta! layout
shovaes odd rows righit shoves even rows right ‘'cdc-q" vertical layout even-c¢’ vertical layous

shovaes odd columns down shi wWes gven (Z(:Ill'l"l&; down

Cube coordinates .

Another way to look at hexagonal grids 1s to see thal there are three prima

v axes. unhike the tiera we have for souare erids. There'’s an elevant svin Ly
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Kak genatoT pathfinding?



Open Controls










.addNode( .. ):
.addLink(..):

.pathFuinder(



















Panown yero?



Cnacubo, Kk1e80 noAYHUA0CH

— HAun3zanHep
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OBeuka-I anbBaTpOH!




Cnacub6o!

e http://riverco.de - paboTato

o twitter.com/akella

e https://www.youtube.com/user/flintyara

e facebook.com/akella



http://riverco.de
http://twitter.com/akella
http://facebook.com/akella

