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!Sa-Tubemod. 95 Auxiliary Stereo-3D Simulation Environment Vsn:1.00
12025.05.24.1840cdt- Lines drawn as tubes with hemispherical ends.

! - Herein My understanding of lighting & materials 1is very

! Timited; any expert could improve on the code.

Author- Jeffrey M. Setterholm, Lakeville,MN 55044 USA
IP Status- Free source code (e.g.: post copyright)

|
|
!
! Computer- "T3"/Dell Precision T3500/Intel i5 E5520/winl0Pro-21H2
|
|
|

Aname AMfgr.Id Achipset AOS
/Absoft Pro Fortran 21.0.2/GeForce GTX 1050/f90g1~Glut3.7
Acompiler ~Fortran 95 Agraphics card Agraphics

! f90g1 bindings- public domain; see "https://math.nist.gov/f90g1/"

IDisclaimer:
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Individual cognition is always flawed,
including yours and mine.
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!Table of Contents: ...use to search...
!Module TubeDef

! type,public::TubeRec:Tu(:),TuIn,TuzZero

! type,public::LightMaterialRec ;sequence
! contains

! Subroutine Lighting(ioffon)

! Subroutine LightShow

! Subroutine Material

! Subroutine Tubes(iDone,nPoint,pXyzh,Radius,iP)
! Subroutine Sphere(Sthad prz)

'End Module TubeDef

'///////////////////////////////////////////////////////////////////////////7 9

Module TubeDef
'use TubeDef

type public::TubeRec ;sequence 12013.11.22
1nteger(4)::n !Number
integer(4)::iSpare !
real(8) HH D) ICenter
real(8) ::BangleD !Bend angle (degrees)
real(8) ::iSphere !>0:draw a sphere also... when BangelD >10. deg
real(8) : :Rdown IRadius-(transverse to plane of bend, or of sphere)
real(8) ::Rout ! -(in plane of bend) —Rdown/cosd(Bang1eD)
real(8) :veln(l:5) lUnit vector- C/L vector toward Tu(n+1l). C (5)= mag
real(8) ::vdn( 1:5) ! - down (transverse)
real(8) ::von( 1:5) ! - outward -
real(8) ::Ring(4,0:36)!Ring of points- around Tu(n).C
real(8) ::RingN(4,0:36)! - vertex normals
end type TubeRec ;type(TubeRec),public,allocatable::Tu(:) !(0:LM%nTubes)
type(TubeRec),public ::TuIn,TuZero

[ L1ght & material characterization:

type,public::LightMaterialRec ;sequence 12013.11.18
1nteger(4) : nTubes !Number of allocated tube sections Tu(0:nTubes)

real (4) o TitNul1(4) = (/ .0, .0, .0, .0 /)

I-- Light#0
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63 integer(4):: 1it2_0On =1

64 real (4) 1 1it2_Amb(4) = (/ .0, .0, .0, .0 /)

65 real (4) i 1it2_pif(4) = (/ .7, .7, 7, 1. /)

66 real (4) i lit2_spec(4) = (/ 1.0, 1.0, 1.0, 1. /)

gg real(4) i Tit2_Pos(4) = (/ -3.0, 3.0, -3.0, 0. /)

69 l-- Light#1

70 integer(4):: 1it3_On =1

71 real (4) i 1it3_Amb(4) = (/ .0, .0, .0, .0 /)

72 real(4) 11 1it3_Dpif(4) = (/ .7, .7, .7, 1. /) !<-- use S.stdcolor
73 real(4) :: lit3_spec(4) = (/ 1.0, 1.0, 1.0, 1. /)

74 real (4) i1 1it3_Pos(4) =(/ -3., -3.0, -3. , 1. /)

75

76 l—- Mater1a1#0

77 real (4) 1 matO_AmbDif(4) = (/ .5, .5, .5, 50/

78 real(4) :: matO_EmisF(4) = (/ .1, a0, a0, .0 /) loutside

79 'real (4) :: matO_EmisF(4) = (/ .0 , .0, .0, .0 /) loutside

80 real(4) :: matO_EmisB(4) = (/ .0 , a0, a0, .0 /) lInside

81 'real (4) :: matO_Spec(4) = (/ 1.0, .0, 1.0, .0 /N

82 real(4) 1 mat0_Spec(4) = (/ .5, .5, .5, 50N

83 real(4) 11 mat0_shin(l) = (/ 40. /) 17[0.,128.]

84 real(4) :: matO_Null(4) = (/ .0 .0 .0 /)

gg end type LightMaterialRec ,type(L1ghtMater1a1Rec) pub11c LM

87  contains

88 e - 79

90 Subroutine Lighting(ioffon)
91 I2013 11.18.0720cst IMs- Creates two call lists (#1 & #2) to toggle lighting.
- Supports viewer-anchored lighting.

93 I2025 04.14.1445cdt IMS- Using lights 2 & 3.
94 use oOpenGLRec,only:

& !Ref: OpenGL GL/GLU/GLUT docs

12013.11.18.0720

95 g1new]ist,GL_COMPILE,g]Disab1e,GL_LIGHTING,GL_BLEND,g1end1ist &
96 ,g1ShadeModel,GL_SMOOTH,glEnable,glLightModeli &
97 ,GL_LIGHT_MODEL_TWO_SIDE,GL_TRUE,GL_LIGHT_MODEL_LOCAL_VIEWER &
98 ,GL_LIGHTO,g1Lightfv,GL_AMBIENT,GL_DIFFUSE,GL_SPECULAR &
99 ,GL_POSITION,GL_DEPTH_TEST,GL_AUTO_NORMAL,g]ca]]]iSt,g]F]ush &
100 ,GL_LIGHTO,GL_LIGHT1,GL_LIGHT2,GL_LIGHT3

101 'use TubebDef, only:LM

102

103 implicit none larguments
104 integer(4)::ioffon

105 I-- linternals
106 integer(4):: Init

107

108 l-- Initialization:

109 if(Init.eq.0) then

110

111 call glnewlist(l, GL_COMPILE) !-- Turn off lighting

112 call glenable( GL_LIGHTING)

113 call glbisable(GL_LIGHT2)

114 call glbisable(GL_LIGHT3)

115 call g]LightMOdG]i(GL_LIGHT_MODEL_TWO_SIDE y

116 call g1LightMOde11(GL_LIGHT_MODEL_LOCAL_VIEWER,O)

117

118 call glbisable(GL_LIGHTING)

%%8 call glendlist !(1)

121 call glnewlist(2, GL_COMPILE) l<-if ( LM%1it2_on > 0 )

122 !-- Draws the Tight locations as a small spheres:

123 !'call LightShow

124 l-- Set the Tlight color:

1HcC ~~11l AdMchAaAdAMAAAT A AT N
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176 !
177 !

178
179
180
181
182

183

184
185
186

call BIDHQUCNUUCI\UL_DNUUIHJ
!-- Turn on Tlighting:

call glEnable(GL_LIGHTING )
!-- Set the 1light color:

call glcolordfv(LM%lit2_Dif)

lcall glLightModeli (GL_LIGHT_MODEL_TWO_SIDE ,GL_TRUE)
lcall glLightModeli (GL_LIGHT_MODEL_LOCAL_VIEWER,GL_TRUE) !Flawed.
call glLightModeld (GL_LIGHT_MODEL_TWO_SIDE , 1D

call glLightModeTli (GL_LIGHT_MODEL_LOCAL_VIEWER,1)
!-- Turn on Light#0

call glEnable(GL_LIGHT?2 )

call glLightfv(GL_LIGHT2,GL_AMBIENT ,LM%1it2_Amb )
call glLightfv(GL_LIGHT2,GL_DIFFUSE ,LM%1it2_Dif )
call glLightfv(GL_LIGHT2,GL_SPECULAR ,LMX%11it2_Spec)
call glLightfv(GL_LIGHT2,GL_POSITION ,LM%1it2_Pos )
!-- Turn on Light#1

call glEnable(GL_LIGHT3 )

call glLightfv(GL_LIGHT3,GL_AMBIENT ,LM%1it3_Amb )
call glLightfv(GL_LIGHT3,GL_DIFFUSE ,LM%1it3_Dif )
call glLightfv(GL_LIGHT3,GL_SPECULAR ,LM%1it3_Spec)
call glLightfv(GL_LIGHT3,GL_POSITION ,LM%1it3_Pos )
call glEnable(GL_DEPTH_TEST )

call glEnable(GL_AUTO_NORMAL)

!-—- if 1ighting is disabled, this colors it:
lcall glcolordfv(LM¥%1it2_Dif)
call glFlush

call glendlist !(2)

Init=1
endif !Init=0

l-- Recurring processing:
if(ioffon.Tle.0) call glcalllist(l) !Turns off lighting
if(ioffon.ge.1) call glcalllist(2) !Turns on Tlighting
return

End Subroutine Lighting

le_ . —,.—_.—_—,—_——_—_——_—_————— - 7-9

Subroutine LightShow 12013.11.15.0830

12013.11.15.0830cst IMS- Shows where Lignt#0 & Light#1 are in 3D.

! - Traveler2/Athlon64/winXPPro/APF9.0/0g11.2.1

use openGLRec,only: & !Ref: OpenGL GL/GLU/GLUT docs
glEnable,GL_COLOR_MATERIAL,glColor4fv,glTranslatef,glutSolidSphere &
,gIDisable

luse TubeDef, only:LM

impTicit none larguments

linternals

-if(LM%1it2_on.gt.O) then

l-- Set the 1light color:

call glEnable(GL_COLOR_MATERIAL) !This uses Colorstd()

call glcolordfv(LM%lit2_Dif)

!-- Draw the Tight location as a small sphere:

call glTransTatef( LM%1it2_Pos(1l), LM%1it2_Pos(2), LM%1it2_Pos(3))
call glutsolidsphere(.1d0, 20, 20)

call glTranslatef(-LM¥%1it2_Pos(1),-LM%1it2_Pos(2),-LM¥%1it2_Pos(3))
call glbisable(GL_COLOR_MATERIAL)

endif !LM%1it2_on>0

if(LM%1it3_on.gt.0) then

!-- Set the 1light color:
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187 ! call gleEnable(GL_COLOR_MATERIAL) !This uses Colorstd()

188 ! call glcolordfv(LM%1it3_Dif)

189 !-- Draw the Tight Tlocation as a small sphere:

190 call glTranslatef( LM%1it3_Pos(1l), LM%1it3_Pos(2), LM%1it3_Pos(3))
191 call glutsolidsphere(.1d0, 20, 20)

192 call glTranslatef(-LM%1it3_Pos(1l),-LM%¥1it3_Pos(2),-LM%1it3_Pos(3))
193 ! call glbisable(GL_COLOR_MATERIAL)

194 endif !'LM%1it3_on>0

195 return

196 End Subroutine LightShow

197 e e 79
198 Subrout1ne Material 12013.11.20.0640
199 12013.11.20.0640cst IMS- Material colored defined by sub Colorstd's output.
200 '2013.11.18.0555cst IMS- !GLUT Fortran 90 program to draw red light sphere.
201 use OpenGLRec,only: &
202 91 Enab]l e,GL_DEPTH_TEST,GL_NORMALIZE,GL_AUTO_NORMAL,91 ShadeModel &
203 , GL_SMOOTH, g'I Materialfv,GL_FRONT,GL_AMBIENT,GL_DIFFUSE,GL_EMISSION &
204 ,GL_BACK,GL_SPECULAR,GL_SHININESS, 91 Flush

205 luse TubeDef ,only:LM

206 use Screenbef ,only:ColorrRGBA

207 implicit none larguments
208 l—- linternals
209 l!integer*4:: Init

210

211 l-- Initialization:

212 !-- Lighting must be enabled (done elsewhere):

213 !call glEnable(GL_LIGHTING)

214 !call Lighting(1)

215

216 call glEnable(GL_DEPTH_TEST)

217 !call gleEnable(GL_CULL_FACE)

218 !call glcullFace(GL_BACK)

219 call glEnable(GL_NORMALIZE)

220 call gleEnable(GL_AUTO_NORMAL)

%%% call glshademodel (GL_SMOOTH)

223 !call gleEnable(GL_COLOR_MATERIAL) !This uses glcolor4fv/Colorstd()

224 Icall glcolordfv(LM%mat0_AmbDif)

225 !lcall glcolorMaterial (GL_FRONT_AND_BACK, GL_DIFFUSE)

226 !call glcColorMaterial (GL_FRONT,GL_AMBIENT_AND_DIFFUSE)

227 !call glbisable(GL_COLOR_MATERIAL)

228

229 call glmaterialfv(GL_FRONT, GL_AMBIENT , LM%matO_Null )

230 !call glMaterialfv(GL_FRONT, GL_DIFFUSE , LM%matO_AmbDif)

231 call glmaterialfv(GL_FRONT, GL_DIFFUSE , ColorRGBA ) !s.stdcolor)
232 call gIMaterialfv(GL_FRONT, GL_EMISSION , LM%matO_EmisF ) !Outside

233 call glmaterialfv(GL_BACK , GL_EMISSION , LM%matO_EmisB ) !Inside

234 call gIMaterialfv(GL_FRONT, GL_SPECULAR , LM%matO_Spec )

%%g call glmaterialfv(GL_FRONT, GL_SHININESS, LM%matO_Shin )

237 I-- Blending can be turned on as follows:

238 !call glenable(GL_BLEND)

239 !call glblendfunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA)

240

241 l-- If lighting is turned on, surfaces should display as materials.

242 !call glutSolidsphere(.5d0, 100, 100)

243 call glFTush

244

245 !-- Recurring processing:

246 !call glTransTlated( pXyz(1), pXyz(2), pxyz(3))

247 'call glcalllist(3)

248 'call glutSolidSphere(SphRad, 100 100)

210

1~~T11 ATns calhT A AL AN MATENTAL
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L4 Lal i BIUIDQUIC\UL CULUR_NMAITCRLAL)
%52 Icall glTranslated(-pxyz(1), —prz(2) -pXyz(3))
5
252 return
253 End Subroutine Material
254 | - 7-9
255
256 Subroutine Tubes(iDone,nPoint,pXyzh,Radius,iP)
257 12025.04.15.0720cdt IMS- Used by sn3D for Dodecahedron visualization.
258 12013.11.22.0820cst IMS- Generating a solid cylinder(tube) from its centerline.
259 | - nPoints: produce nPL[1:[-nPoint]] -> [0:[-nPoint]+1]
260
261 !'Each tube segment is located and "bends" at its beginning end.
262 use OpenGLRec ,only: & !Ref: OpenGL GL/GLU/GLUT docs
263 glDisable,GL_COLOR_MATERIAL,glEnable,GL_LIGHTING,glEnable &
264 ,GL_DEPTH_TEST,GL_AUTO_NORMAL, g'I ShadeModel,GL_SMOOTH, g'I beg1' n &
265 , GL_QUAD_STRIP,g1Normal3dv,glvertex4dv,glEnd,glFlush
526 use hvecMath8wmod 12013.10.23
7
268 1implicit none larguments
269 integer(4):: iDone 1<0:-nPMax;=0:next point;>0:nPmax to finish&display
270 integer(4):: nPoint !Current point number [1:nPMax]
271 real(8) 11 pXyzh(4)
272 real(8) :: Radius
273 integer(4):: iP
274 I-- linternals
275 integer(4):: 1i,iBend,iFault,nP,nP2,nPMax
276 real(8) 11 vdown(4)
277 real(8) 11 Templ
278
279 lreal(8) :: R=.2d0,H=.4d0
%gg Icharacter: :cw*120
282 10 select case(ibone) !////////////////////////////////////////////////////////
283 1////000007 T _ _
284 case(:-1) !Initialization & first point:
285 if(LM%nTubes.gt.0) dealTlocate(Tu )
286 LM%nTubes=1abs(iDone) ;allocate(Tu(0:LM%nTubes+1)) ;Tu=TuZero
287 nP =0 ;iDone=0 ;nPMax=nP
288 nPoint=1 ;goto 10
289 1///11111]] _
290 case( 0 ) !'Point accumulation:
291 nP=nP+1 ;nPMax=nP
292 if(nP.ne.nPoint) call jpPause("Tubes: nPoint #'s not sequential.")
293 Tu(nP) = TuzZero
294 Tu(nP)%n = nPoint
295 Tu(nP)%C = pXyzh
296 Tu(nP)%Rdown= Radius
297 vdown=Tu (nP)%C
298 call hvnorm(vdown,vdown,Templ)
299 if(nP.eq.LM%nTubes) then; ibDone=1 ; goto 10 ;endif !nP=LM%nTubes
300 nPoint=nPoint+1
301 1///71111]/ _ _
302 case( 1 ) !Process points for display:
303 l-- Compute the interpoint spacings:
304 do nP=2,nPMax
305 call hsubtract(tu(nP-1)%vcIn,Tu(nP )%C,Tu(nP-1)%C)
306 call hvnorm( Tu(nP-1)%vcin,Tu(nP-1)%Vvcln,Tu(nP-1)%vcIn(5))
307 enddo!nP
308 I-- Use the first point with non-zero spacing to back-out the 0th point:
309 Tu(0)=Tu(l) ;iFault=1

310

do nP=1,nPMax-1
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311 if(Tu(nP)%vcIn(5).gt.0.d0) then
312 Tu(0)%C(1:3)=Tu(0)%C(1:3)-Tu(nP)%VvcIn(1l:3);iFault=0
313 exit
314 endif !Tu(nP).vcTn(0)>0.
315 enddo!nP
316 if(iFault.gt.0) then ![Note: ...could draw a sphere instead.]
317 call jpause("Tubes: pointset has no extent. Hence ends are undef.™)
318 Istop "Tubes: pointset has no extent. Hence ends are undef."
319 return !For debugging only
320 endif !iFault>0
321 !-- Use the last point with non-zero spacing to extend the nPMax+1l point:
322 Tu(nPMax+1)=Tu(nPMax)
323 do nP=nPMax-1,1,-1
324 if(Tu(nP)%vcIn(5).gt.0.d0) then
g%g Tu(nPmax+1)%C(1:3)=Tu(nPmax+1)%C(1:3)+Tu(nP)%vcln(l:3)
exit
327 endif !'Tu(nP)%vcln(0)>0.
328 enddo!nP
329 !-- Complete computing the interpoint spacings:
330 do np=1,nPMax+1l ;if((nP.gt.1l).and.(nP.lt.nPMax)) cycle
331 call hsubtract(Ttu(nP-1)%vclin,Tu(nP )%C,Tu(nP-1)%C)
332 call hvnorm( Tu(nP-1)%Vvcln, Tu(nP-1)%vcln, Tu(nP-1)%vcIn(5))
333 enddo!nP
334 !-- Define the tube bends:
335 iBend=0
336 do nP=1,nPMax
337 if(Tu(nP-1)%vclIn(5).eq.0.d0) cycle
338 if(Tu(nP )%vcln(5).eq.0.d0) cycle
339 call hpot(Tu(nP-1)%vcln,Tu(nP)%vcin,Tu(nP)%BangleD)
340 if(Tu(nP)%Bangleb.gt. 1.d0) Tu(nP)%BanglebD= 1.d0
341 if(Tu(nP)%BangleD.1t.-1.d0) Tu(nP)%BangleD=-1.d0
342 Tu(nP)%Bangleb=dacosd(Tu(nP)%BangleD) 170.,180.]
343 if(Tu(nP)%BangleD.1t.1.d-4) Tu(nP)%BangleD=0.d0
344 if(Tu(nP)%BangleD.gt.0.d0 ) then; iBend=iBend+1
345 call hCross( Tu(nP D%vdn, Tu(nP-1)%vcln, Tu(nP D%vcln )
346 call hvnorm( Tu(nP )%vdn, Tu(nP )D%vdn , Tu(nP )%vdn(5))
347 Tu(nP )%vdn(5) =1.d0
348 call hCross( Tu(nP )%von, Tu(nP )%vcln, Tu(nP )%Vvdn )
349 call hCross( Tu(nP+1)%Vvon, Tu(nP-1)%vcln, Tu(nP )%Vdn )
350 call hAadd( Tu(nP )%von, Tu(nP )%von , Tu(nP+1l)%Vvon )
351 call hvnorm( Tu(nP )%von, Tu(nP )%Vvon , Tu(nP )%von(5))
352 Tu(nP )%von(5) =1.d0
353 |-- Define default "down" vectors for straight segments
354 do nP2=npP-1,0,-1 ;if(Tu(nP2)%BangleD.gt.0.d0) exit
355 Tu(nP2)%vdn=Tu(nP)%vdn ;enddo!nP2
356 do nP2=nP+1,nPMax+1 ;Tu(nP2)%vdn=Tu(nP)%Vvdn ;enddo!npP2
357 endif !BangleD>0.
358 'write(cw,"("'nP=",1i4,"' Bangle=',f8.3,5f10.3 )") &
359 ! nP , Tu(nP)%BangleD ,Tu(nP)%vcln ;call writeSF(cw, 6)
360 enddo!nP
361 !-- If there are no bends (the tube is straight,e.g. 1 segment) assign "down"
362 if(iBend.eq.0) then I X Y Z h Mag
363 if(dabs(Tu(0)%vcIn(3)).1t..9d0) then; vbown=(/0.d0,0.d0,1.d0,1.d0/)
364 else; vbown=(/1.d0,0.d0,0.d0,1.d0/)
365 endif !|Tu(0).vcIn(3)]<.9
366 call hCross( Tu(0)%Vvon , Tu(0)%vcln , vDown )
367 call hvnorm( Tu(0)%Vvon , Tu(0)%von , Tu(0)%von( 5) )
368 call hCross( Tu(0)%vdn , Tu(0)%von , Tu(0)%vcln )
369 Tu(0)%vdn(5)=1.d0
370 do nP=1,nPMax+1 ; Tu(nP)%vdn=Tu (0)%Vvdn ;enddo!nP
371 endif !iBend=0
372
272 1 FAamnmii+EA +lhAa vnAamAd A aA T VAT~
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270 ST T o LuiipuLe e rciaiatliniigy 1u ) . vull S,

374 'Tu(nPMax ).vcIn(1l:4)=Tu(nPMax-1)%vcln(1l:4)

375 do nP=0,nPMax ;iF(Tu(nP  )%BangleD.gt.0.d0) cycle

376 call hcross( Tu(nP)%Vvon, Tu(nP)%vcln, Tu(nP)%vdn )

377 call hvnorm( Tu(nP)%Von, Tu(nP)%von , Tu(nP)%von( 5) )

378 enddo!nP

379 !-- Create the ring of points at point nP:

380 do nP=0,nPMax

381 if(Tu(nP)%BangleD.le.0.d0) then

382 Tu(nP)%Rout=Tu(nP)%Rdown

383 else; Tu(nP)%Rout=Tu(nP)%Rdown/dcosd(Tu(nP)%BangleD/2.d0)

384 endif !Tu(nP).BangleD<=0.

385 do i=0, 36

386 Tu(nP)%Ring(1:3,i)= Tu(nP)%Rdown*Tu(nP)%vdn(1:3)*dcosd(dbTe(i*10)) &
387 +Tu(nP)%Rout *Tu(nP)%Vvon(l:3)*dsind(dbTle(i*10))
388 Tu(nP)%Ring( 4 ,i)=1.d0 !<-without this, the object was a no-show!
389 call hvnorm(Tu(nP)%Ring(1l,i) ,Tu(nP)%RingN(1l,i) , Templ )

390 Tu(nP)%RingN(4,i)=1.d0

391 Tu(nP)%Ring(1:3,i)=Tu(nP)%Ring(1l:3,1)+Tu(nP)%C(1:3)

392 enddo!i

393 enddo!nP
394 iDone=nPMax ;goto 10
395 V7177777717

396 case(2: ) !Draw the tubes:

397 call %1Enab1e(GL_LIGHTING)

398 call Tighting(1) 120250414
399 call LightShow

400 -

401 call glEnable(GL_DEPTH_TEST)
402 call glEnable(GL_AUTO_NORMAL)
403 call glshademodel (GL_SMOOTH)

404

405 do nP=1,nPMax-1

406 call glbegin(GL_QUAD_STRIP)

407 do i=0, 36

408 call glNormal3dv(Tu(nP+1)%RingN(1:3,7))
409 call glvertex4dv(Tu(nP+1)%Ring( 1:4,7))
410 call glNormal3dv(Tu(nP )%RingN(1:3,7))
411 call glvertex4dv(Tu(nP )D%Ring( 1:4,1))
412 enddo!i

413 call gleEnd

414 call glFTush

415 enddo!nP

416 call Tighting(0) 120250414
417

418 it

2%8 eng select !ibone ////////////////////7//7//7//7//7/77/77/7//7//////////////
return

421 End Subroutine Tubes

422 e 7-9

423

424 subroutine Sphere(SphRad, pXyz)

425 12025.04.18.1605cdt IMS- !GLUT Fortran 90 program to draw a sphere.

426

427 use OpenGLRec ,only: &

428 glDisable,GL_COLOR_MATERIAL,glEnable,GL_LIGHTING,glEnable &

4%8 , GL_AUTO_NORMAL , glShadeModel,GL_SMOOTH,glTranslated,glutSolidSphere

4

431 dmplicit none larguments
432 real(8) : :SphRad

433 real(8) 1ipXyz(4)

434 l-- !internals
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435 real(8) ::H=.1d0
436 real(8) ::R=.25d0
437

438 l-- Initialization:

439 call glbisable(GL_COLOR_MATERIAL)

440 call %1Enab1e(GL_LIGHTING)

441 call Tighting(l) 120250414
4472

443 call Material

444 call gleEnable(GL_AUTO_NORMAL)

445 call glshadeModel (GL_SMOOTH)

446 l-- Recurring processing:

447 call glTranslated( pxyz(1), prz(2), pXyz(3))

448 call glutsolidsphere(SphrRad, 20, 20)

449

450 call Tighting(0) 120250414
451 call glTranslated(-pXyz(1),-pXyz(2),-pXyz(3))

452

453 return

454 End Subroutine Sphere

455§ mm e e e 7-9

456 End Module TubeDef
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