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3. JOpenGL D71 75 ADERR
WHEDI 707 I=Icl > TR UAHENDIL, g2 27T 7 ¢ v 7 ZTI3H 21T gllines X0,
Y0, X1, Y1 =0 glrect X0, Y0, X1, Y1 2 XD X HIZ, BT T 7 4 v 7 a2 ELDITKLT .
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(1) require 'gl3'
RQUAVRTRX e TTT 47 ZADT=HO form DIERK., T,

4 BlzIXA) & LTERT D,

A=:0:0

pc a;

xywh 200 100 20 10;cc Run button; NB. 7R % - DEFH

xywh 10 10 200 200;cc g isigraph  NB. 7' 7 7 [ [fj D 7 7%

)
BVUAYRURX - TTT 4w 7 AQT 0T T AOFATEEFHDER,
run=:3:0
wd A
NSNS IR E R &
wd 'pshow;ptop'

)

@ 77747 ADFR
a g paint=:3:0
glBegin GL_LINES

glVertex X0, Y0, Z0



glVertex X1, Y1, Z1
glEnd "
glaSwapBufters "
)
(5) =~ RXFAJja_g char
6) Lo ¥ —U T =FEITIEDRR a_g_size
a7 AOFMIE, MRICETTH D,

4. BE70 I A=00P DAV RE VATl T A

T HIRARTZ L H1Z, OpenGL DT T 7 4 7 ADKEZIEOOP DY F A « Fu T A
ELTEDT, WAAREPIMEOKEDLLFD OOP DA VAKX A « Tl T N TITI,
init =: 8, 7, 28

dt =: 0.005
s =110
r = 28
R =: 23
b=:8%3
lz =03 :0

Cx3’y i 72) = .

X = x + dtxsx(y—x)

NB. Y = y + dt*x((r*x) - (y + x%*z))
Y = y + dtx((R¥x) — (y + x%*z))

= z + dtx((x*ky) — b%*z)

, Y, Z
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NB. OpGLN_Chaos. ijs

NB. using ' user¥classes¥popnglLRZ.ijs’ as OOP class file
NB. run init, inita, run initb

NB. run 1 2 3

NB. Lorenz Chaos System
dt =: 0.005

s =110

r = 28

R =: 23

b=:8%3

init000 =: 0, 0, O
init100 =: 1, 0, O
init010 =: 0, 1, O
0, 0, 1
.5

b

init001 =:
init0 =: 8

’ b

, 8.5, 27.3 NB. fixed point
, 7, 28

8, 25

, .8, 25

, _16, 25

initp0 =: (6%%:2), (6%%:2), 27

initpl =: (6%%:2), (6%%:2), 28

initq0 =: (6%%:2), (_6%%:2), 27

initql =: (6%%:2), (_6%%:2), 26

init =:

8
inita = 0,
initb =: 8

8

inite =:

lz =03 :0

Cx3’y i 72) = .

X = x + dtxsx(y—x)

NB. Y = y + dtx((r*x) - (y + x%*z))
Y = y+ dtx((R¥x) — (y + x%z))

7 =. 7z + dtx((x*ky) — b%*z)

X, VY, Z

)

NB. Roessler Chaos System




initros =: 1.62 1.36 1

ra =: 0.2
rb =: 0.2
re =: 5.7
ros =: 3 1 0

Cx3’y i 72) = .

X = x - dtx(y + z)

Y = y + dtk(x + raky)

7 = z + dtx(rb + z * (x-1c))
XY, Z

)

Path =: 1!:40 "’

run =: 3 : 0
NB. left arg. = function
NB. right arg. = initial values

) b
12" run y.

load Path, ’user¥classes¥popnglLRZ.ijs’
FUNC =: x. NB. function

DA =: y. NB. initial x, y, z values
dl =: "DA’ conew ' popnglLRZ’



NB. Class Module called from OpGLN_Chaos. ijs
NB. 2014/7/23 by T.Nishikawa
coclass ’popnglLRZ’

require ~gl3

POPNGLLRZ=: 0 : O
pc popnglLRZ;
menupop “File”;

nonnorr oy,

menu new ~&New ;

menu open “&0pen” *” 7" "

menusep ;

menu exit “&Exit” 7" 77 77

menupopz;

xywh 238 179 34 12;cc cancel button;cn “Exit”;
xywh 238 9 34 11;cc Go button;

xywh 238 32 34 11;cc Run button;

xywh 238 66 34 11;cc GO button;

xywh 238 89 34 11;cc RUN button;

xywh 5 8 228 201;cc g isigraph ws_clipchildren ws_clipsiblings;
pas 6 6;pcenter;

rem form end;

)

create=: 3 : 0

NameDA =: y. NB. left argument of conew
NameFN =: FUNC_base_

smoutput NameFN

wd POPNGLLRZ

formhwnd=: wd’ ghwndp’

NB. initialize form here

glaRC ’’

R =: 100 180 165
SC =: 2

LS =:0

Hid =: 0
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RN =: 0

glaFont "arial 30
glaUseFontBitmaps 0 32 26 32
wd ’ pshow;ptop’

)
destroy=: 3 : 0

wd’ pclose’

codestroy’’

)

popnglLRZ_cancel=:popnglLRZ_cancel_button=:popnglLRZ_close=:destroy

formselect=: 3 : "wd ’psel ’’, formhwnd’

NB. display the model picture
popnglLRZ_g paint =: verb define
glClearColor 1 110

glClear GL_COLOR_BUFFER_BIT

draw ’’ NB. draw box

drawcurve *° NB. draw curve

drawtext’’

glaSwapBuffers ’’

)

connect =: 3 : 0

PP = x

C = y.

i=0

while. i < #C

do.

glVertex (i{C) { PP
i=1i+1

end.
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()

PBox =: ] 2 0)

—_ = e e e e e

—_ b e e e e ped

[ S e S e e = T = O = ()

PCord =: ] ;. 2 (0 : 0)

S O O O O =
SO O O = O O
S = O O O O

PBox =: 0.6 * 7. PBox

PCord =: 0.6 * ”. PCord

NB. Draw Vertex
draw =: verb define
glMatrixMode GL_MODELVIEW
glLoadldentity *’
glTranslate 0 0 O
glRotate R,. 33§ 1000
gl1Scale 3#SC
if. LS =20
do.
glPolygonMode GL_FRONT, GL_LINE NB. Paint line
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else.
glPolygonMode GL_FRONT_AND_BACK, GL_FILL NB. Paint full
end.
glPolygonMode GL_BACK, Hid{GL_LINE, GL_POINT NB. Hidden

NB. Draw Coordinate Box
glBegin GL_LINE_STRIP
glColor 0 0 0 O
PBox connect 0, 1, 2, 3, 0, 4, 5, 6, 7, 4
glEnd 7’
glBegin GL_LINE_STRIP
glColor 0 0 0 O
PBox connect 3, 7, 6, 2
glEnd 7’
glBegin GL_LINE_STRIP
glColor 0 0 0 O
PBox connect 1, 5
glEnd 7’

NB. Draw Coordinate Line

glBegin GL_LINE_STRIP
glColor 0 010 NB. X-axis
PCord connect 0, 1

glEnd 7’

glBegin GL_LINE_STRIP
glColor 0 110 NB. Y-axis
PCord connect 2, 3

glEnd 7’

glBegin GL_LINE_STRIP
glColor 1 010 NB. Z-axis
PCord connect 4, 5

glEnd 7’

)

NB. project the picture on the screen
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popnglLRZ_g size =: verb define
wh =. glqwh ’’

glViewport 0 0, wh

glMatrixMode GL_PROJECTION
glLoadldentity *’

glOrtho _2.5 2.5 _2.5 2.5 _2.5 2.5
NB. gluPerspective 60, (%/wh), 1 30

)

NB. Key—in Command

NB. x, v, z, X, Y, Z for rotation along axis

popnglLRZ_g char =: verb define

k =. 0 { sysdata

R=:360 | R+5 % xyz =0 { sysdata

R=:360 | R-5 % XYZ =0 { sysdata

NB. 1(larger), s(smaller) for scaling
SC=:SC*x1+0.256%"1 =0 { sysdata NB. 1 => larger
SC=:SC*x1-0.25%"s =0 { sysdata NB. s => smaller
NB. g for run stepwise

RN =: RN + 10 % "¢’ =0 { sysdata

RN =: RN - 10 * G =0 { sysdata

Ls = (s =k {LS, - LS

Hid =0 Ch” = k) { Hid, -. Hid

glpaintx’’

)

NB. indicate rotated angle values x, y, z in degree ============
drawtext =: verb define

glMatrixMode GL_MODELVIEW

glLoadldentity *’
glColor 0 0 0 O
glRasterPos 1.5 2.1 0
glCalllists ”: LZZ
glColor 0 01 0
glRasterPos _1 2.4 0

glCalllLists 5 ”: R
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popnglLRZ_help_button =: verb define
wd 'mb OpenGL *Press keys, x/X, y/Y, z/Z rotate, s: line or solid, h: line
hidden toggle.’

wd ’setfocus g

)

drawcurve =: 3 @ 0

glBegin GL_LINE_STRIP
gllineWidth 8.0
glColor 1 0 0 0
PD connect CD

glEnd 7’

glpaintx’’

)

NB. Lorenz System

popnglLRZ_test_button=: 3 : 0
smoutput BDATA =: 7. NameDA,’ base ’
smoutput (”: BDATA), > =", (“: # 7: BDATA), ’ characters’

”

smoutput ' Sqrt =, ”: *: BDATA

smoutput 1z_base_ BDATA

NB. == exec(”.) should take string form, verb and noun ====
smoutput ~exec func value in base’

smoutput 7. NameFN,  _base ’, 7, (”: BDATA)

)

popnglLRZ_GoL_button=: 3 : 0

if. RN =20

do.
L.Z =: 1z_base_ ": (i.20) ”. NameDA, _base ’
NB. LZ =: lz_base_ ": (i.20) init_base_
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DA =: (0, 0, _0.5) +7(1) 0.02 * LZ
L7z =2 {: LZ
else.
L.Z =: LZ, 1z _base_ ~: (i.20) LZZ
DA =: (0, 0, _0.5) +7(1) 0.02 * LZ
L7z =2 {: LZ
end.
NB. smoutput RN
NB. smoutput $LZ7Z
NB. smoutput LZZ
NB. smoutput ' ——————————-

PD =: DA

CD =: i. (RN+1)*20

NB. drawcurve '’ is not needed
glpaintx *’

wd’ setfocus g
RN = RN + 1
)

popnglLRZ_RunlL_button=: 3 : 0

LZ = lz_base_ ~: (i.4000) init_base_
DA =: (0, 0, _0.5) +"(1) 0.02 * LZ

PD =: DA

CD =: 1i.4000

NB. drawcurve '’ is not needed
glpaintx *’

wd’ setfocus g

)

popnglLRZ_Go_button=: 3 : 0
BDATA =: 7. NameDA, ’ _base ’

Func =: NameFN, ’ _base ’
if. RN =20
do.
LZ =: 7. Func, ~ :(i.30)", (”:BDATA)

DA =: (0,0,_0.5) +7(1) 0.02%LZ
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Lzz =2 {: LZ
else.
LZ =2 LZ, (".Func, *":(i.30)", (":LZZ) )
DA =: (0,0, _0.5) +7(1) 0.02%LZ
Lzz =2 {: LZ

end.

PD =: DA

CD =: i. (RN+1)*30

glpaintx ’’

wd ’setfocus g

RN =: RN + 1

)

popnglLRZ_Run_button=: 3 : 0
BDATA =: 7. NameDA, * _base ’

Func =: NameFN, ’ _base ’

LZ =: 7. Func, ~ :(i.3000)", (”:BDATA)
DA =: (0,0,_0.5) +”(1) 0.02%LZ

PD =: DA

CD =: 1.3000

glpaintx *’

wd ’setfocus g

)

popnglLRZ_GO_button=: 3 : 0
BDATA =: ”. NameDA, ~ _base ’

Func =: NameFN, ’ _base ’
if. RN =20
do.
LZ =: 7. Func, ~ " :(i.1000)”, (”:BDATA)
DA =: (0,0,_0.5) +7(1) 0.04+LZ
L7z =2 {: LZ
else.

LZ =2 LZ, (".Func, * " :(i.1000)", (”:LZ7) )
DA =: (0,0,_0.5) +7(1) 0.04%LZ

-17 -



LZ7

end.
PD =: DA
Ch =: i

=: {1 LZ

. (RN+1)*1000

glpaintx *’

wd ’setfocus g

RN =: R

)

N+ 1

popnglLRZ_RUN_button=: 3 : 0

BDATA =: 7. NameDA, * _base ’

Func =: NameFN, ’ _base ’

LZ =: 7. Func, ~ ":(i.30000)", (”:BDATA)
DA =: (0,0,_0.5) +7(1) 0.04*LZ

PD =: DA

CD =: 1.30000

glpaintx *’

wd ’setfocus g

)
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