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ASYMPTOTE A BTEX

RUDOLF BLASKO (SK)

Abstrakt. TEX, resp. I'TEX patria medzi najlepsie DTP programy na svete a v pripade
odbornych textov (matematickych, fyzikalnych, chemickych ap.) existuje len velmi malo
programov (aj to iba komerénych), ktoré by im mohli konkurovat. Kanceldrske programy
Office nemézu TEX-u konkurovat ani v pripade hladkej sadzby. Aj nakreslit graf mate-
matickej funkcie nie je problém. Existuje mnoho programov, ktoré dokazu grafy pomerne
pekne vykreslif. Problém nastdva s exportom a naslednym pouzitim v inom dokumente.
Problém byva hlavne so sprievodnym textom, t. j. pouzitym pismom. ETEX ma k dispozicii
uz niekolko rokov velmi silny prostriedok — bali¢ek TikZ. Skuiseny pisatel dokdze pomocou
balicka TikZ nakreslit prakticky vsetko od jednoduchych obrazkov, cez grafy funkcii az
po zlozité schémy. Ind moznost pri pisani dokumentov v TEX-u, resp. I TEX-u je pouzi-
tie programu Asymptote, ktory je sicastou distribicie TEXLive. Nevyhodou je nutnost
viacndsobného prekladu dokumentu (vrdtane Asymptote). Nepopieratelnd pridand hod-
nota (pri pouziti TikZ-u aj Asymptote) ostdva v moznosti pouzitia vSetkych dostupnych
prostriedkov I¥TEX-u. V spojeni s balickom Animate moézeme grafy a obrazky vytvorené
pomocou TikZ-u a Asymptote jednoducho animovat.

Klacéové slova. TEX, TEX, balicek TikZ, Asymptote, balicek Animate, redlna funkcia,
3D funkcia.

ASYMPTOTE AND ETgX

Abstract. TEX, respectively, XTEX belong to the best desktop publishing programs in
the world and what is concerning the scientific texts (mathematical, physical, chemical,
etc.), there are very few programs (even commercial ones) that could compete with them.
The “Office type” programs cannot compete with TEX even with smooth text typeset.
Even drawing a graph of a mathematical function is not a problem. There are many
programs that can render graphs quite nicely. The problem arises with the export and
subsequent use in another document. The problem is especially with the accompanying
text, i.e. font used. I¥ITEX contains a very strong tool — the TikZ package — for several
years now. The experienced writer can draw almost everything from simple pictures,
function graphs to complex diagrams using the TikZ package. Another option when
writing documents in TEX, respectively, EXTEXis the Asymptote program included with
TgXLive. The disadvantage is the necessity of multiple translations of the document (if
it includes Asymptote). The undeniable added value (using both TikZ and Asymptote)
remains in the use of all available XTEX tools. In conjunction with the Animate package,
you can easily animate graphs and images.

Keywords. TEX, BTEX, package TikZ, Asymptote, package Animate, real function, 3D func-
tion.
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Uvod

TEX, resp. KTEX patria medzi najlepsie DTP programy na svete a v pripade
odbornych textov (matematickych, fyzikdlnych, chemickych, technickych ap.),
kde sa vyzaduju Specidlne symboly alebo dokonca zlozitejsie vztahy, existuje len
velmi mélo programov (aj to iba komerénych), ktoré by im mohli konkurovat.
V uvedenych odbornych kruhoch st samozrejme aj najcastejsie pouzivané. Ale to
sa zial, netyka Slovenska a Ceska. Aj ked st TEX a INTEX zadarmo (Open Source),
mnoho autorov uprednostni komerény MS Office, v lepsom pripade Libra Office.
Tieto programy si vyborné hlavne pre sekretarky, pripadne pre hladkt sadzbu.
Pre vedecké a odborné texty (matematické, technické, chemické ap.) st nevhodné
a nepraktické. Ak chce niekto pisat matematické vzorce a rovnice pomocou tychto
kancelarskych programov, dokaze to, ale samozrejme s neporovnatelne vacsim
usilim a neporovnatelne nizsou kvalitou.

Ak piseme odborny text, mnohokrat potrebujeme svoje vysledky ilustrovat
grafmi nejakych matematickych funkcii. St to nielen funkcie jednorozmerné (ich
grafy st 2D), ale aj viacrozmerné s grafmi zobrazenymi v 3D priestore. Nakres-
lit graf takejto matematickej funkcie nie je problém. Existuje mnoho programov
(napr. komer¢né programy Wolfram Mathematica, Maple, Matlab, Open Source
Maxima, resp. wxMaxima, pripadne on line wolframalpha), ktoré dokazu grafy
pomerne pekne vykreslit. Problém nastava s exportom a néaslednym pouzitim
v inom dokumente. Statické grafy sa exportuji pomerne jednoducho, ovela taz-
sie je exportovat animované grafy. V pripade 2D grafov mdézeme v uvedenom
programe vytvorit animovany sibor vo formate .gif a nasledne ho importovat
do TEX-ovského dokumentu. Ovela vyhodnejsie je v tomto pripade vytvorit pre
kazdy relevantny zdber jeden graficky subor (najlepsie vo formate .pdf, .png
alebo . jpg) a tie nasledne spojit do jediného animovaného obrazka pomocou ba-
licka animate. Takto vytvorené obrazky mozeme pomocou jednoduchého menu
ovlddat (menit rychlost prehravania, prehravat od zadu do predu, pozastavit
prehravanie ap.). Balicek animate velmi dobre spolupracuje s obrazkami vytvo-
renymi pomocou balicka TikZ a taktiez s obridzkami vytvorenymi v programe
Asymptote. Navyse aj 3D objekty vytvorené pomocou Asymptote moézeme tiez
animovat (menit velkost, otdcat do réznych smerov ap.).

1. Asymptote

Program Asymptote: The Vector Graphics Language vyvinuli Andy Ham-
merlindl, John C. Bowman (University of Alberta) a Tom Prince. Asymptote
je Open Source prostriedok, ktory je k dispozicii na zaklade licencie GNU Les-
ser General Public License (LGPL). Asymptote funguje samozrejme nielen pod
Linux-om, ale aj pod Mac OS a windows. Je vhodny na kreslenie grafov mate-
matickych funkcii a to dvojrozmernych a aj trojrozmernych.


https://www.wolframalpha.com
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Na domovskej stranke stranke https://asymptote.sourceforge.io/ néjde-
me mnoho uzitoénych informécii (dokumentéacia, zdrojové a instalacéné stubory,
galérie 2D a 3D prikladov, index, tutoriél, fortim, odkazy na iné stréanky, ...).
Mozeme si z tejto stranky stiahnuf instalacné stibory a Asymptote nainstalo-
vat na svoj pocitac. Asymptote vystizne charakterizuje hned prvy odstavec na
tejto stranke: ,Asymptote je vykonny popisny jazyk vektorovej grafiky, ktory
poskytuje prirodzené prostredie pre kreslenie technickych obrdzkov a schém. Po-
pisky a rovnice st vysadzané pomocou TEX-u, resp. KTEX-u, de facto standardu
pre sadzbu matematiky.“ Hlavnou vyhodou Asymptote oproti inym grafickym
programom je, Ze je navyse aj programovacim jazykom. Je inSpirovany META-
POST-om, syntax jazyka je odvodena zo syntaxe C++. Grafické prikazy st imple-
mentované v samotnom jazyku Asymptote, ¢o umoznuje ich prispésobenie kon-
krétnym situdcidm. Spomenme este niektoré zaujimavé vlastnosti Asymptote (vid
https://asymptote.sourceforge.io/):

e Generovanie vysoko kvalitnej vektorovej grafiky s moznostami vystupu do
formatov PostScript (.ps, resp. .eps), .pdf, .svg, WebGL, PRC.

e Moznost vkladania 3D vektorovej grafiky WebGL (Web Graphics Library
pre JavaScript) do stborov .html.

e Moznost vkladania 3D vektorovej grafiky PRC (Product Representation
Compact) do siborov .pdf.

Ak mame nainstalovany TEX a neplanujeme Asymptote samostatne pouzivaf,
potom ho nemusime samostatne inStalovat, pretoze je standartnou sicastou insta-
lacie TEX-u a velmi dobre spolupracuje s XTEX-om pomocou balicka asymptote.
Pre nas je interesantné, ze 3D obrazky vytvorené pomocou Asymptote a exporto-
vané do suborov .pdf, mdzeme rézne otacat, zmensovat ap. Dvojroznerné obrazky
dokazeme animovat pomocou balicka animate. Balickom animate sa zaoberal
P. Striz na OSSConf 2010 v prispevku ,Jak jsem se skamaradil s KXTEXovym
balickem animate® [4], pricom autor obrdzky vytvaral na irovni METAPOST-u.

2. Asymptote a TEX

Najvicsia vyhoda Asymptote je uz spominand spolupréica a prepojenie s TEX-
ovym, resp. KTEX-ovym dokumentom. Po vlozeni prikazu

\usepackage [inline] {asymptote}
do preambuly KTEX-ového zdrojového dokumentu mézeme Asymptote scripty
pisat priamo do textu do prostredia asy:

\begin{asy}

zdrojovy text pre Asymptote

\end{asy}
pricom za prikazom \begin{asy} nesmie byt prazdny riadok a prikaz \end{asy}
musi byt na samostatnom riadku a musi byt na riadku jediny (ani TEX-ovska


https://asymptote.sourceforge.io/
https://asymptote.sourceforge.io/
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pozndmka pomocou % nemoze byt za nim). ITEX dokument sa prekladd na tri
krat, preto je vhodné si vytvorit script na takyto preklad. Napriklad, ak sa nas
zdrojovy stibor nazyva subor.tex, potom preklad by mal prebiehat nasledovne:

pdflatex subor.tex
asy subor-x*.asy
pdflatex subor.tex

Prvy krok, preklad pomocou pdflatex-u, vytvori v adresari siboru subor.tex
stibory subor-1.asy, subor-2.asy, ... (ku kazdému prostrediu asy jeden subor)
a stubor subor.pre.

Druhy krok, preklad pomocou Asymptote, vytvori v uvedenom adresari siibory
subor-1.tex, subor-2.tex, ..., subor-1.pre, subor-2.pre, ..., a pomocné su-
bory _subor-1.pdf, _subor-2.pdf, ..., subor-1_0.pdf, _subor-2_0.pdf, ....
Pri vytvarani 3D grafiky sa vygeneruju aj iné stubory, napr. subor-7+0.prc,
subor-7+0_0.pdf, subor-?_0.pbsdat, subor.out.

Po druhom kroku je sibor subor.pdf nefunkény, preto musime urobit este
jeden preklad pomocou pdflatex-u. Ak sa pri pisani dokumentu tdaje v pro-
strediach potrebnych pre Asymptote nezmenia, preklad pomocou asy nemusime
robit a postaci jeden preklad pomocou pdflatex-u.

Externy sibor asysubor.asy so zdrojovym kédom Asymptote mdzeme do
ETEX-ovského dokumentu vlozit pomocou prikazu

\asyinclude [<voTlby>]{asysubor.asy}

Druhd moznost ako pouzivat KTEX s implementovanymi zdrojovymi kédmi
Asymptote je pouzitie utility latexmk zo stranky http://mirror.ctan.org/
support/latexmk/.

Nastavenia potrebné pre Asymptote, ktoré pouzivame vo viacerych prostre-
diach asy, nemusime pisat samostatne v kazdom z nich. M6zeme ich definovat
na zacCiatku (mozeme aj v preambule) v prostredi asydef, napr.

\begin{asydef}
texpreamble ("\usepackage [math] {iwonal}");
real cc=1.5; //hodnota cc > 0
import graph;

\end{asydef}

Prikaz texpreamble ("\usepackage [math] {iwonal}") ; zariadi, Ze v celom do-
kumente, vratane prostredi asy nastavi sanserifovy font iwona (vid https://
tug.org/FontCatalogue/iwona/). Ak tento prikaz pouzijeme iba v nejakom
konkrétnom prostredi asy, tieto fonty sa nastavia v celom dokumente a iba
v tomto prostredi asy a v ostatnych prostrediach asy sa nenastavia. Ak dame
do preambuly prikaz \usepackage [math]{iwonal} fonty sa nastavia iba v celom
dokumente, ale nie v prostrediach asy.

Prikaz import graph; nacita modul graph na kreslenie grafov redlnych fun-
kcif. Tychto modulov (Base modules) je okolo 40 (vid https://asymptote.


http://mirror.ctan.org/support/latexmk/
http://mirror.ctan.org/support/latexmk/
https://tug.org/FontCatalogue/iwona/
https://tug.org/FontCatalogue/iwona/
https://asymptote.sourceforge.io/doc/
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sourceforge.io/doc/, resp. sibor asymptote.pdf, ktory dostaneme zadanim
texdoc asymptote na prikazovej trovni — v oboch pripadoch ,Kapitola 8: Base
modules“) a do prostredi asy sa nacitavaji prikazom import. Zdkladny modul
je plain, ktory je nastaveny implicitne. Na animovanie dvojrozmernych obraz-
kov pouzivame modul animation. Na vykreslovanie trojrozmernych grafov pou-
zivame modul graph3. Z ostatnych modulov spomenme napriklad interpolate
(modul implementuje Lagrangeovi, Hermitovi a standardni interpolaciu kubic-
kych spline do Asymptote), geometry (rézne geometrické symboly, Struktiry,
krivky ap.), stats (rozne Statistické funkcie), patterns (rézne vzory na vy-
pliianie ploch), markers (rozne moznosti na oznacovanie vrcholov, hran, ciest,
uhlov ap.), tree, binarytree, drawtreetree (bindrne a jednoduché stromy),
palette (rozne nastavena farieb), three (moznost konverzie dvojrozmernych
kriviek na trojrozmerné a naopak), grid3 (trojrozmerné mriezky), flowchart
(vyvojové diagramy), contour (vrstevnice).

\documentclass{article}
\usepackage [T1]{fontenc}
\usepackage [utf£8] {inputenc}
\usepackage[inline] {asymptote}

\begin{document}
\pagestyle{empty}
\begin{asy}

import graph;size(0,5cm);

xaxis ("$x$",above=true,p=gray) ;
yaxis("$y$",above=true,p=gray);

real f(real t) {return 1+cos(t);}
path g=polargraph(f,0,2pi)--cycle;
filldraw(g,pink+opacity(.5) ,drawpen=red);
label("\large$£$",(1.5,1.25),red);

dot ("$0$", (0,0) ,N+E) ;

dot("$a$", (1,0),N);dot("$2a$", (2,0),N+E);
\end{asy}
\end{document}

Obr. 1. Kardioida f: p(¢) = a(l + cos ), ¢ € (0,27), a > 0.

Rovnica krivky zvanej kardioida (srdcovka) ma v poldrnych stradniciach rov-
nicu p(p) = a(l + cosp), ¢ € (0,27), a > 0. Tato krivka sa da taktiez zostrojit
ako epicykloida, t. j. rovinnd krivka, ktort pri kotdlani kruznice k po vonkajsej
strane pevne danej kruznice K opisuje dany bod B, ktory je pevny vzhladom
na k. Kardioidu dostaneme, ak maji obe kruznice rovnaky polomer a bod B lezi
na obvode kruznice k. Na obr. 1 je kardoida vykreslend pomocou Asymptote.


https://asymptote.sourceforge.io/doc/
https://asymptote.sourceforge.io/doc/
https://asymptote.sourceforge.io/doc/
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Modul animation umoznuje generovat animované obrazky. Tieto animécie vy-
uzivaji prevodny program ImageMagick na zlGcenie viacerych obrazkov do sibo-
rov vo forméate .gif alebo .mpeg. Vhodnejsie je pouzif odvodeny modul animate,
ktory generuje vyssiu kvalitu obréazkov vo formate .pdf s moznostami ovladania.
Tento sposob je podmieneny instalaciou balicka animate.sty v M TEX-u a pouzit
ho mo6zeme v prostredi asy nasledovne:

usepackage ("animate") ;

settings.tex="pdflatex";

defaultpen(.25);

import animation;

Ak animovand c¢ast oznaCime animation a;, potom ovlddacie menu animécie
dostaneme napriklad prikazom

label(a.pdf (delay=250, "buttonsize=10pt,controls,autoplay,
loop,palindrome" ,multipage=false));
Hypocykloida je rovinna krivka, ktord pri kottlani kruznice k po obvode vni-
tornej strany pevne danej kruznice K (kruznica k je vo vnutri kruznice K') opisuje
dany bod B, ktory je pevny vzhladom na k. Ak oznac¢ime R > 0 polomer kruz-
nice K, r > 0 polomer kruznice k (r < R), ¢ > 0 vzdialenost bodu B od stredu
kruznice k, potom mdzeme hypocykloidu parametricky vyjadrif v tvare

:U:(R—r)cos%—i—ccosm;}{)t, y:(R—r)sin%—csin(RI_{)t, t e R.

Pohyb bodu B pre pripad R = %T, c= % je znazorneny na obr. 2. Kedze st
pomery p = %, f%) = % racionalne ¢isla, funkcie sinus a kosinus su periodické
s peribdou 27, pohyb sa uzavrie po piatich okruhoch, t. j. po hodnote ¢t = 10x.
Uvedend hypocykloida je periodicka s periodou 107 a ma tvar

_2r Bt Br o2 _2r Bt 3o 2t
r=7%cosg +5cosg, y=Fsing —Fsing, tec(0,10m).
Na zaciatku zdrojového kddu si definované zakladné hodnoty ¢ = cc, R = rv,

r = rm, rt koniec defini¢ného intervalu, n pocet vykreslovanych bodov grafu.

\begin{asy}
real cc=1.5,u=5,v=3,rv=u/v,rm=1,rt=2%u,rp=rv-rm;int n=90;
import graph;
usepackage ("animate") ;settings.tex="pdflatex";defaultpen(.25) ;import animation;
size(Ocm,5cm) ;
pair wheelpoint(real t)
{return (rp*cos(t*rm/rv)+ccxcos(rp*t/rv) ,rp*sin(t*rm/rv)-cc*sin(rp*t/rv));}
guide wheel(guide g=nullpath,real a,real b,int n)
{real width=(b-a)/n;for(int i=0;i<=n;++i)
{real t=atwidth*i;g=g--wheelpoint(t);} return g;}
real tinterval=rt*pi,t1=0,t2=tl+tinterval;draw(circle((0,0),rv),olive+.75);
animation a;
pair zl=wheelpoint(tl);dot(zl,red);real dt=(t2-t1)/n;

for(int i=0;i<=n;++i) {save();
real t=tl+dtx*i;real kx=rp*cos(rm*t/rv);real ky=rp*sin(rm*t/rv);
filldraw(circle((kx,ky),cc),.2paleblue+white, .2paleblue+white+.5);
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draw((0,0)--(rv*cos(rm*t/rv) ,rvksin(rm*t/rv)),lightblue);
if (t>0) {filldraw((kx,ky)--arc((kx,ky),rm,180*rm*t/rv/pi,
-180*rp*t/rv/pi)--cycle,white+.75bluetopacity(.25) ,drawpen=lightblue);}
draw(circle((0,0),rv),olive+.75);label ("$K$", (-.6*rv,-.75*rv),SW,olive);
draw(circle((0,0) ,rp) ,dotted+blue+white);
draw(circle((0,0) ,rp-cc),yellow+.35red) ;draw(circle((0,0) ,rp+cc),yellow+.35red) ;
label ("$x$", (rv+.25,0),N) ;draw((-rv-.25,0)--(rv+.25,0));
label("$y$", (0,rv+.25),W) ;draw((0,-rv-.25)--(0,rv+.25));
draw(wheel(t1,t2,8%n) ,dotted+red) ;draw(circle((kx,ky) ,rm) ,blue+.75);
label ("$k$", (kx-.6,ky-.75),SW,blue) ;draw((kx,ky) --wheelpoint (t) ,black+.625);
dot ((kx,ky)) ;dot (wheelpoint (t) ,red+black) ;draw(wheel(tl,t,8*max(1,i)),red+.5);
label("\scriptsize$t="+string(t,7)+"$", (.3*rv,-rv),SE,blue);
a.add() ;restore();} erase();
label(a.pdf (delay=250, "buttonsize=10pt,controls,autoplay,loop,
palindrome" ,multipage=false));
\end{asy}

t=20

RIS

Obr. 2. Priklad animacie hypocykloidy

Na zaver uvedieme priklad trojrozmerného grafu vytvoreného v Asymptote. Na
obr. 3 je znézorneny graf funkcie z = sinx - siny na intervale (—m, ) X (—m,m).

Zaver

Ind moznost na kreslenie je pouzitie balicka TikZ (T ist kein Zeichenprog-
ramm). ktory je velmi u¢inny ndstroj na kreslenie jednoduchych aj zlozitejsich
obrazkov, grafov, schém, grafov funkcii. .. Jeho autorom je Till Tantau. Zaklad-
nym principom préce s tymto balickom sa zaoberal A. Kozubik na OSSConf 2012
v prispevku ,Nauc¢im vas kreslit alebo predstavenie balicka TikZ* [3]. Balicek
je standartnou sucastou kazdej instalacie TEX-u. Manual a mnoho uzito¢nych
informécii ndjdeme na portali CTAN https://www.ctan.org/pkg/pgf.


https://www.ctan.org/pkg/pgf
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\begin{asy}
import graph3;import palette;

size(175,175,IgnoreAspect) ;
currentprojection=perspective(2,.55,0.25);
real f(pair z) {return sin(z.x)*sin(z.y);}
draw(surface(f, (-pi,-pi), (pi,pi),nx=24,
surface f=surface(f, (-pi,-pi), (pi,pi),
draw(f ,mean(palette(f.map(zpart),
draw(Label ("$x$",1),

draw(Label("$y$",1),

draw(Label("$z$",1),

label ("$z=\sin{x}\cdot\sin{y}$",

Spline) ,paleblue,render (merge=true)) ;
24,Spline);

Rainbow(24))) ,brown) ;
(-1.2pi,0,0)--(1.2pi,0,0) ,brown,Arrow3) ;

(0,-1.2pi,0)--(0,1.2pi,0) ,brown,Arrow3) ;

(0,0,-1.2)--(0,0,1.2) ,brown,Arrow3) ;

z=sinz-siny

(.5,.5,-1.35),SE,deepblue) ;

\end{asy}

Obr. 3. Graf funkcie z =sinz - siny, (z,y) € (—m,7) X (—m, )

Podakovanie. Prispevok vznikol s prispenim grantu KEGA 011-4/2014ZU
,2Experimentalna matematika — zviditelnenie neviditelného“ podporeného Slo-
venskou kultirno-edukac¢nou grantovou agenttrou.
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////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012--today, Alexander Grahn
//
// 3Dmenu.js
//
// version 20140923
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript used by media9.sty
//
// Extended functionality of the (right click) context menu of 3D annotations.
//
//  1.) Adds the following items to the 3D context menu:
//
//   * `Generate Default View'
//
//      Finds good default camera settings, returned as options for use with
//      the \includemedia command.
//
//   * `Get Current View'
//
//      Determines camera, cross section and part settings of the current view,
//      returned as `VIEW' section that can be copied into a views file of
//      additional views. The views file is inserted using the `3Dviews' option
//      of \includemedia.
//
//   * `Cross Section'
//
//      Toggle switch to add or remove a cross section into or from the current
//      view. The cross section can be moved in the x, y, z directions using x,
//      y, z and X, Y, Z keys on the keyboard, be tilted against and spun
//      around the upright Z axis using the Up/Down and Left/Right arrow keys
//      and caled using the s and S keys.
//
//  2.) Enables manipulation of position and orientation of indiviual parts and
//      groups of parts in the 3D scene. Parts which have been selected with the
//      mouse can be scaled moved around and rotated like the cross section as
//      described above. To spin the parts around their local up-axis, keep
//      Control key pressed while using the Up/Down and Left/Right arrow keys.
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
// The code borrows heavily from Bernd Gaertners `Miniball' software,
// originally written in C++, for computing the smallest enclosing ball of a
// set of points; see: http://www.inf.ethz.ch/personal/gaertner/miniball.html
//
////////////////////////////////////////////////////////////////////////////////
//host.console.show();

//constructor for doubly linked list
function List(){
  this.first_node=null;
  this.last_node=new Node(undefined);
}
List.prototype.push_back=function(x){
  var new_node=new Node(x);
  if(this.first_node==null){
    this.first_node=new_node;
    new_node.prev=null;
  }else{
    new_node.prev=this.last_node.prev;
    new_node.prev.next=new_node;
  }
  new_node.next=this.last_node;
  this.last_node.prev=new_node;
};
List.prototype.move_to_front=function(it){
  var node=it.get();
  if(node.next!=null && node.prev!=null){
    node.next.prev=node.prev;
    node.prev.next=node.next;
    node.prev=null;
    node.next=this.first_node;
    this.first_node.prev=node;
    this.first_node=node;
  }
};
List.prototype.begin=function(){
  var i=new Iterator();
  i.target=this.first_node;
  return(i);
};
List.prototype.end=function(){
  var i=new Iterator();
  i.target=this.last_node;
  return(i);
};
function Iterator(it){
  if( it!=undefined ){
    this.target=it.target;
  }else {
    this.target=null;
  }
}
Iterator.prototype.set=function(it){this.target=it.target;};
Iterator.prototype.get=function(){return(this.target);};
Iterator.prototype.deref=function(){return(this.target.data);};
Iterator.prototype.incr=function(){
  if(this.target.next!=null) this.target=this.target.next;
};
//constructor for node objects that populate the linked list
function Node(x){
  this.prev=null;
  this.next=null;
  this.data=x;
}
function sqr(r){return(r*r);}//helper function

//Miniball algorithm by B. Gaertner
function Basis(){
  this.m=0;
  this.q0=new Array(3);
  this.z=new Array(4);
  this.f=new Array(4);
  this.v=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.a=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.c=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.sqr_r=new Array(4);
  this.current_c=this.c[0];
  this.current_sqr_r=0;
  this.reset();
}
Basis.prototype.center=function(){return(this.current_c);};
Basis.prototype.size=function(){return(this.m);};
Basis.prototype.pop=function(){--this.m;};
Basis.prototype.excess=function(p){
  var e=-this.current_sqr_r;
  for(var k=0;k<3;++k){
    e+=sqr(p[k]-this.current_c[k]);
  }
  return(e);
};
Basis.prototype.reset=function(){
  this.m=0;
  for(var j=0;j<3;++j){
    this.c[0][j]=0;
  }
  this.current_c=this.c[0];
  this.current_sqr_r=-1;
};
Basis.prototype.push=function(p){
  var i, j;
  var eps=1e-32;
  if(this.m==0){
    for(i=0;i<3;++i){
      this.q0[i]=p[i];
    }
    for(i=0;i<3;++i){
      this.c[0][i]=this.q0[i];
    }
    this.sqr_r[0]=0;
  }else {
    for(i=0;i<3;++i){
      this.v[this.m][i]=p[i]-this.q0[i];
    }
    for(i=1;i<this.m;++i){
      this.a[this.m][i]=0;
      for(j=0;j<3;++j){
        this.a[this.m][i]+=this.v[i][j]*this.v[this.m][j];
      }
      this.a[this.m][i]*=(2/this.z[i]);
    }
    for(i=1;i<this.m;++i){
      for(j=0;j<3;++j){
        this.v[this.m][j]-=this.a[this.m][i]*this.v[i][j];
      }
    }
    this.z[this.m]=0;
    for(j=0;j<3;++j){
      this.z[this.m]+=sqr(this.v[this.m][j]);
    }
    this.z[this.m]*=2;
    if(this.z[this.m]<eps*this.current_sqr_r) return(false);
    var e=-this.sqr_r[this.m-1];
    for(i=0;i<3;++i){
      e+=sqr(p[i]-this.c[this.m-1][i]);
    }
    this.f[this.m]=e/this.z[this.m];
    for(i=0;i<3;++i){
      this.c[this.m][i]=this.c[this.m-1][i]+this.f[this.m]*this.v[this.m][i];
    }
    this.sqr_r[this.m]=this.sqr_r[this.m-1]+e*this.f[this.m]/2;
  }
  this.current_c=this.c[this.m];
  this.current_sqr_r=this.sqr_r[this.m];
  ++this.m;
  return(true);
};
function Miniball(){
  this.L=new List();
  this.B=new Basis();
  this.support_end=new Iterator();
}
Miniball.prototype.mtf_mb=function(it){
  var i=new Iterator(it);
  this.support_end.set(this.L.begin());
  if((this.B.size())==4) return;
  for(var k=new Iterator(this.L.begin());k.get()!=i.get();){
    var j=new Iterator(k);
    k.incr();
    if(this.B.excess(j.deref()) > 0){
      if(this.B.push(j.deref())){
        this.mtf_mb(j);
        this.B.pop();
        if(this.support_end.get()==j.get())
          this.support_end.incr();
        this.L.move_to_front(j);
      }
    }
  }
};
Miniball.prototype.check_in=function(b){
  this.L.push_back(b);
};
Miniball.prototype.build=function(){
  this.B.reset();
  this.support_end.set(this.L.begin());
  this.mtf_mb(this.L.end());
};
Miniball.prototype.center=function(){
  return(this.B.center());
};
Miniball.prototype.radius=function(){
  return(Math.sqrt(this.B.current_sqr_r));
};

//functions called by menu items
function calc3Dopts () {
  //create Miniball object
  var mb=new Miniball();
  //auxiliary vector
  var corner=new Vector3();
  //iterate over all visible mesh nodes in the scene
  for(i=0;i<scene.meshes.count;i++){
    var mesh=scene.meshes.getByIndex(i);
    if(!mesh.visible) continue;
    //local to parent transformation matrix
    var trans=mesh.transform;
    //build local to world transformation matrix by recursively
    //multiplying the parent's transf. matrix on the right
    var parent=mesh.parent;
    while(parent.transform){
      trans=trans.multiply(parent.transform);
      parent=parent.parent;
    }
    //get the bbox of the mesh (local coordinates)
    var bbox=mesh.computeBoundingBox();
    //transform the local bounding box corner coordinates to
    //world coordinates for bounding sphere determination
    //BBox.min
    corner.set(bbox.min);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //BBox.max
    corner.set(bbox.max);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //remaining six BBox corners
    corner.set(bbox.min.x, bbox.max.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
  }
  //compute the smallest enclosing bounding sphere
  mb.build();
  //
  //current camera settings
  //
  var camera=scene.cameras.getByIndex(0);
  var res=''; //initialize result string
  //aperture angle of the virtual camera (perspective projection) *or*
  //orthographic scale (orthographic projection)
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov*180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('\n3Daac=%s,', aac);
  }else{
      camera.viewPlaneSize=2.*mb.radius();
      res+=host.util.printf('\n3Dortho=%s,', 1./camera.viewPlaneSize);
  }
  //camera roll
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('\n3Droll=%s,',roll);
  //target to camera vector
  var c2c=new Vector3();
  c2c.set(camera.position);
  c2c.subtractInPlace(camera.targetPosition);
  c2c.normalize();
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('\n3Dc2c=%s %s %s,', c2c.x, c2c.y, c2c.z);
  //
  //new camera settings
  //
  //bounding sphere centre --> new camera target
  var coo=new Vector3();
  coo.set((mb.center())[0], (mb.center())[1], (mb.center())[2]);
  if(coo.length)
    res+=host.util.printf('\n3Dcoo=%s %s %s,', coo.x, coo.y, coo.z);
  //radius of orbit
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var roo=mb.radius()/ Math.sin(aac * Math.PI/ 360.);
  }else{
    //orthographic projection
    var roo=mb.radius();
  }
  res+=host.util.printf('\n3Droo=%s,', roo);
  //update camera settings in the viewer
  var currol=camera.roll;
  camera.targetPosition.set(coo);
  camera.position.set(coo.add(c2c.scale(roo)));
  camera.roll=currol;
  //determine background colour
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('\n3Dbg=%s %s %s,', rgb.r, rgb.g, rgb.b);
  //determine lighting scheme
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+=host.util.printf('\n3Dlights=%s,', curlights);
  //determine global render mode
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      currender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      currender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      currender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      currender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      currender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      currender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      currender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      currender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      currender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      currender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      currender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      currender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      currender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      currender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      currender='HiddenWireframe';break;
  }
  if(currender!='Solid')
    res+=host.util.printf('\n3Drender=%s,', currender);
  //write result string to the console
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Copy and paste the following text to the\n'+
    '%% option list of \\includemedia!\n%%' + res + '\n');
}

function get3Dview () {
  var camera=scene.cameras.getByIndex(0);
  var coo=camera.targetPosition;
  var c2c=camera.position.subtract(coo);
  var roo=c2c.length;
  c2c.normalize();
  var res='VIEW%=insert optional name here\n';
  if(!(coo.x==0 && coo.y==0 && coo.z==0))
    res+=host.util.printf('  COO=%s %s %s\n', coo.x, coo.y, coo.z);
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('  C2C=%s %s %s\n', c2c.x, c2c.y, c2c.z);
  if(roo > 1e-9)
    res+=host.util.printf('  ROO=%s\n', roo);
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('  ROLL=%s\n', roll);
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov * 180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('  AAC=%s\n', aac);
  }else{
    if(host.util.printf('%.4f', camera.viewPlaneSize)!=1)
      res+=host.util.printf('  ORTHO=%s\n', 1./camera.viewPlaneSize);
  }
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('  BGCOLOR=%s %s %s\n', rgb.r, rgb.g, rgb.b);
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+='  LIGHTS='+curlights+'\n';
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      defaultrender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      defaultrender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      defaultrender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      defaultrender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      defaultrender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      defaultrender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      defaultrender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      defaultrender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      defaultrender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      defaultrender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      defaultrender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      defaultrender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      defaultrender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      defaultrender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      defaultrender='HiddenWireframe';break;
  }
  if(defaultrender!='Solid')
    res+='  RENDERMODE='+defaultrender+'\n';

  //detect existing Clipping Plane (3D Cross Section)
  var clip=null;
  if(
    clip=scene.nodes.getByName('$$$$$$')||
    clip=scene.nodes.getByName('Clipping Plane')
  );
  for(var i=0;i<scene.nodes.count;i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd==clip||nd.name=='') continue;
    var ndUTFName='';
    for (var j=0; j<nd.name.length; j++) {
      var theUnicode = nd.name.charCodeAt(j).toString(16);
      while (theUnicode.length<4) theUnicode = '0' + theUnicode;
      ndUTFName += theUnicode;
    }
    var end=nd.name.lastIndexOf('.');
    if(end>0) var ndUserName=nd.name.substr(0,end);
    else var ndUserName=nd.name;
    respart='  PART='+ndUserName+'\n';
    respart+='    UTF16NAME='+ndUTFName+'\n';
    defaultvals=true;
    if(!nd.visible){
      respart+='    VISIBLE=false\n';
      defaultvals=false;
    }
    if(nd.opacity<1.0){
      respart+='    OPACITY='+nd.opacity+'\n';
      defaultvals=false;
    }
    if(nd.constructor.name=='Mesh'){
      currender=defaultrender;
      switch(nd.renderMode){
        case scene.RENDER_MODE_BOUNDING_BOX:
          currender='BoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
          currender='TransparentBoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
          currender='TransparentBoundingBoxOutline';break;
        case scene.RENDER_MODE_VERTICES:
          currender='Vertices';break;
        case scene.RENDER_MODE_SHADED_VERTICES:
          currender='ShadedVertices';break;
        case scene.RENDER_MODE_WIREFRAME:
          currender='Wireframe';break;
        case scene.RENDER_MODE_SHADED_WIREFRAME:
          currender='ShadedWireframe';break;
        case scene.RENDER_MODE_SOLID:
          currender='Solid';break;
        case scene.RENDER_MODE_TRANSPARENT:
          currender='Transparent';break;
        case scene.RENDER_MODE_SOLID_WIREFRAME:
          currender='SolidWireframe';break;
        case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
          currender='TransparentWireframe';break;
        case scene.RENDER_MODE_ILLUSTRATION:
          currender='Illustration';break;
        case scene.RENDER_MODE_SOLID_OUTLINE:
          currender='SolidOutline';break;
        case scene.RENDER_MODE_SHADED_ILLUSTRATION:
          currender='ShadedIllustration';break;
        case scene.RENDER_MODE_HIDDEN_WIREFRAME:
          currender='HiddenWireframe';break;
        //case scene.RENDER_MODE_DEFAULT:
        //  currender='Default';break;
      }
      if(currender!=defaultrender){
        respart+='    RENDERMODE='+currender+'\n';
        defaultvals=false;
      }
    }
    if(origtrans[nd.name]&&!nd.transform.isEqual(origtrans[nd.name])){
      var lvec=nd.transform.transformDirection(new Vector3(1,0,0));
      var uvec=nd.transform.transformDirection(new Vector3(0,1,0));
      var vvec=nd.transform.transformDirection(new Vector3(0,0,1));
      respart+='    TRANSFORM='
               +lvec.x+' '+lvec.y+' '+lvec.z+' '
               +uvec.x+' '+uvec.y+' '+uvec.z+' '
               +vvec.x+' '+vvec.y+' '+vvec.z+' '
               +nd.transform.translation.x+' '
               +nd.transform.translation.y+' '
               +nd.transform.translation.z+'\n';
      defaultvals=false;
    }
    respart+='  END\n';
    if(!defaultvals) res+=respart;
  }
  if(clip){
    var centre=clip.transform.translation;
    var normal=clip.transform.transformDirection(new Vector3(0,0,1));
    res+='  CROSSSECT\n';
    if(!(centre.x==0 && centre.y==0 && centre.z==0))
      res+=host.util.printf(
        '    CENTER=%s %s %s\n', centre.x, centre.y, centre.z);
    if(!(normal.x==1 && normal.y==0 && normal.z==0))
      res+=host.util.printf(
        '    NORMAL=%s %s %s\n', normal.x, normal.y, normal.z);
    res+=host.util.printf(
      '    VISIBLE=%s\n', clip.visible);
    res+=host.util.printf(
      '    PLANECOLOR=%s %s %s\n', clip.material.emissiveColor.r,
             clip.material.emissiveColor.g, clip.material.emissiveColor.b);
    res+=host.util.printf(
      '    OPACITY=%s\n', clip.opacity);
    res+=host.util.printf(
      '    INTERSECTIONCOLOR=%s %s %s\n',
        clip.wireframeColor.r, clip.wireframeColor.g, clip.wireframeColor.b);
    res+='  END\n';
//    for(var propt in clip){
//      console.println(propt+':'+clip[propt]);
//    }
  }
  res+='END\n';
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Add the following VIEW section to a file of\n'+
    '%% predefined views (See option "3Dviews"!).\n%%\n' +
    '%% The view may be given a name after VIEW=...\n' +
    '%% (Remove \'%\' in front of \'=\'.)\n%%');
  host.console.println(res + '\n');
}

//add items to 3D context menu
runtime.addCustomMenuItem("dfltview", "Generate Default View", "default", 0);
runtime.addCustomMenuItem("currview", "Get Current View", "default", 0);
runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);

//menu event handlers
menuEventHandler = new MenuEventHandler();
menuEventHandler.onEvent = function(e) {
  switch(e.menuItemName){
    case "dfltview": calc3Dopts(); break;
    case "currview": get3Dview(); break;
    case "csection":
      addremoveClipPlane(e.menuItemChecked);
      break;
  }
};
runtime.addEventHandler(menuEventHandler);

//global variable taking reference to currently selected node;
var target=null;
selectionEventHandler=new SelectionEventHandler();
selectionEventHandler.onEvent=function(e){
  if(e.selected&&e.node.name!=''){
    target=e.node;
  }else{
    target=null;
  }
}
runtime.addEventHandler(selectionEventHandler);

cameraEventHandler=new CameraEventHandler();
cameraEventHandler.onEvent=function(e){
  var clip=null;
  runtime.removeCustomMenuItem("csection");
  runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);
  if(clip=scene.nodes.getByName('$$$$$$')|| //predefined
    scene.nodes.getByName('Clipping Plane')){ //added via context menu
    runtime.removeCustomMenuItem("csection");
    runtime.addCustomMenuItem("csection", "Cross Section", "checked", 1);
  }
  if(clip){//plane in predefined views must be rotated by 90 deg around normal
    clip.transform.rotateAboutLineInPlace(
      Math.PI/2,clip.transform.translation,
      clip.transform.transformDirection(new Vector3(0,0,1))
    );
  }
  for(var i=0; i<rot4x4.length; i++){rot4x4[i].setIdentity()}
  target=null;
}
runtime.addEventHandler(cameraEventHandler);

var rot4x4=new Array(); //keeps track of spin and tilt axes transformations
//key event handler for scaling moving, spinning and tilting objects
keyEventHandler=new KeyEventHandler();
keyEventHandler.onEvent=function(e){
  var backtrans=new Matrix4x4();
  var trgt=null;
  if(target) {
    trgt=target;
    var backtrans=new Matrix4x4();
    var trans=trgt.transform;
    var parent=trgt.parent;
    while(parent.transform){
      //build local to world transformation matrix
      trans.multiplyInPlace(parent.transform);
      //also build world to local back-transformation matrix
      backtrans.multiplyInPlace(parent.transform.inverse.transpose);
      parent=parent.parent;
    }
    backtrans.transposeInPlace();
  }else{
    if(
      trgt=scene.nodes.getByName('$$$$$$')||
      trgt=scene.nodes.getByName('Clipping Plane')
    ) var trans=trgt.transform;
  }
  if(!trgt) return;

  var tname=trgt.name;
  if(typeof(rot4x4[tname])=='undefined') rot4x4[tname]=new Matrix4x4();
  if(target)
    var tiltAxis=rot4x4[tname].transformDirection(new Vector3(0,1,0));
  else  
    var tiltAxis=trans.transformDirection(new Vector3(0,1,0));
  var spinAxis=rot4x4[tname].transformDirection(new Vector3(0,0,1));

  //get the centre of the mesh
  if(target&&trgt.constructor.name=='Mesh'){
    var centre=trans.transformPosition(trgt.computeBoundingBox().center);
  }else{ //part group (Node3 parent node, clipping plane)
    var centre=new Vector3(trans.translation);
  }
  switch(e.characterCode){
    case 30://tilt up
      rot4x4[tname].rotateAboutLineInPlace(
          -Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(-Math.PI/900,centre,tiltAxis);
      break;
    case 31://tilt down
      rot4x4[tname].rotateAboutLineInPlace(
          Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(Math.PI/900,centre,tiltAxis);
      break;
    case 28://spin right
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            -Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 29://spin left
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 120: //x
      translateTarget(trans, new Vector3(1,0,0), e);
      break;
    case 121: //y
      translateTarget(trans, new Vector3(0,1,0), e);
      break;
    case 122: //z
      translateTarget(trans, new Vector3(0,0,1), e);
      break;
    case 88: //shift + x
      translateTarget(trans, new Vector3(-1,0,0), e);
      break;
    case 89: //shift + y
      translateTarget(trans, new Vector3(0,-1,0), e);
      break;
    case 90: //shift + z
      translateTarget(trans, new Vector3(0,0,-1), e);
      break;
    case 115: //s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1.01);
      trans.translateInPlace(centre.scale(1));
      break;
    case 83: //shift + s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1/1.01);
      trans.translateInPlace(centre.scale(1));
      break;
  }
  trans.multiplyInPlace(backtrans);
}
runtime.addEventHandler(keyEventHandler);

//translates object by amount calculated from Canvas size
function translateTarget(t, d, e){
  var cam=scene.cameras.getByIndex(0);
  if(cam.projectionType==cam.TYPE_PERSPECTIVE){
    var scale=Math.tan(cam.fov/2)
              *cam.targetPosition.subtract(cam.position).length
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }else{
    var scale=cam.viewPlaneSize/2
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }
  t.translateInPlace(d.scale(scale));
}

function addremoveClipPlane(chk) {
  var curTrans=getCurTrans();
  var clip=scene.createClippingPlane();
  if(chk){
    //add Clipping Plane and place its center either into the camera target
    //position or into the centre of the currently selected mesh node
    var centre=new Vector3();
    if(target){
      var trans=target.transform;
      var parent=target.parent;
      while(parent.transform){
        trans=trans.multiply(parent.transform);
        parent=parent.parent;
      }
      if(target.constructor.name=='Mesh'){
        var centre=trans.transformPosition(target.computeBoundingBox().center);
      }else{
        var centre=new Vector3(trans.translation);
      }
      target=null;
    }else{
      centre.set(scene.cameras.getByIndex(0).targetPosition);
    }
    clip.transform.setView(
      new Vector3(0,0,0), new Vector3(1,0,0), new Vector3(0,1,0));
    clip.transform.translateInPlace(centre);
  }else{
    if(
      scene.nodes.getByName('$$$$$$')||
      scene.nodes.getByName('Clipping Plane')
    ){
      clip.remove();clip=null;
    }
  }
  restoreTrans(curTrans);
  return clip;
}

//function to store current transformation matrix of all nodes in the scene
function getCurTrans() {
  var tA=new Array();
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd.name=='') continue;
    tA[nd.name]=new Matrix4x4(nd.transform);
  }
  return tA;
}

//function to restore transformation matrices given as arg
function restoreTrans(tA) {
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(tA[nd.name]) nd.transform.set(tA[nd.name]);
  }
}

//store original transformation matrix of all mesh nodes in the scene
var origtrans=getCurTrans();

//set initial state of "Cross Section" menu entry
cameraEventHandler.onEvent(1);

//host.console.clear();



////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012, Michail Vidiassov, John C. Bowman, Alexander Grahn
//
// asylabels.js
//
// version 20120912
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript to be used with media9.sty (option `add3Djscript') for
// Asymptote generated PRC files
//
// adds billboard behaviour to text labels in Asymptote PRC files so that
// they always face the camera under 3D rotation.
//
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
////////////////////////////////////////////////////////////////////////////////

var bbnodes=new Array(); // billboard meshes
var bbtrans=new Array(); // billboard transforms

function fulltransform(mesh) 
{ 
  var t=new Matrix4x4(mesh.transform); 
  if(mesh.parent.name != "") { 
    var parentTransform=fulltransform(mesh.parent); 
    t.multiplyInPlace(parentTransform); 
    return t; 
  } else
    return t; 
} 

// find all text labels in the scene and determine pivoting points
var nodes=scene.nodes;
var nodescount=nodes.count;
var third=1.0/3.0;
for(var i=0; i < nodescount; i++) {
  var node=nodes.getByIndex(i); 
  var name=node.name;
  var end=name.lastIndexOf(".")-1;
  if(end > 0) {
    if(name.charAt(end) == "\001") {
      var start=name.lastIndexOf("-")+1;
      if(end > start) {
        node.name=name.substr(0,start-1);
        var nodeMatrix=fulltransform(node.parent);
        var c=nodeMatrix.translation; // position
        var d=Math.pow(Math.abs(nodeMatrix.determinant),third); // scale
        bbnodes.push(node);
        bbtrans.push(Matrix4x4().scale(d,d,d).translate(c).multiply(nodeMatrix.inverse));
      }
    }
  }
}

var camera=scene.cameras.getByIndex(0); 
var zero=new Vector3(0,0,0);
var bbcount=bbnodes.length;

// event handler to maintain camera-facing text labels
billboardHandler=new RenderEventHandler();
billboardHandler.onEvent=function(event)
{
  var T=new Matrix4x4();
  T.setView(zero,camera.position.subtract(camera.targetPosition),
            camera.up.subtract(camera.position));

  for(var j=0; j < bbcount; j++)
    bbnodes[j].transform.set(T.multiply(bbtrans[j]));
  runtime.refresh(); 
}
runtime.addEventHandler(billboardHandler);

runtime.refresh();



https://asymptote.sourceforge.io/
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