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Ray Casting

For every pixel
Construct a ray from the eye
For every object in the scene

Find intersection with the ray
Keep 1f closest

Shade depending on light and normal vector

Finding the
intersection and
normal 1s the
central part of
ray casting
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Ray Tracing

* Secondary rays (shadows, reflection, refraction)

reflection &5

‘*fraction
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Recursion For Reflection

0 recursion 1 recursion 2 recursions
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Resolution
1024x1024

Recursion depth
100

Rendering time

2.6 seconds
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Imization

SIMD SIMD SIMD SIMD
pipelining

. .

no Inheritence In renderin

9,10,11,

n_mis
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Regular Gnid
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Gizmoball

Save | Load|Run|Stop| Quit

Square
Triangle
Circle
LeftFlipper
RightFlipper

Move || Rotate| Delete| Connect
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3D physics
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parallelization

task is intrinsically parallelizable

each spu renders every sixth line of screen

spus dma pixel data directly to frame buftter

ppu controls physics, program inttiation, scene parsing

96 Bﬂ'
Power Core
(PPE)
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performance

inear speedup with respect to number of cores used for rendering

measured in length of time taken to generate a given frame
final framerate with reflection, refraction. procedural shading.

bump mapping. shadows, and blending: 10 frames per second

total rays traced: over 5,000,000 per seconc
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Camera centery 1,000000 -0,500000 1, 500000

(2)Tone rendering scene
(4)Tone rendering scene ﬁr“ test.tga Q@
(5ilone rendering scene

{ojpone rendering scere File Edit View Go Bookmarks Image Tools Help

(3)Done rendering scene . .
[natalia3@sloth blue-steel]$ gthumb test,tga E? é m E Ej IE

gthunb test.tga| Folders Catalogs| Image Previous  Next Comment Categories

[natalia3@sloth blue-steell$ make
make[1]: Entering directory ‘/home/nataliaEK’bj 1/1 - test ga & x
foptdibmempsxle/8, 1 bind spuslo+ -qc; Lintrinzicz,h  -03 -9 -c ,./=rc/box,cpp
" fered, fsrodhitpacket b, line 13,125 15404
foptdibmempsxle/8, 1/bindspuxlor+ —o spu_raytr pptsibmsoel 1-sdk/prototypes//sysroot/usrsspuslib -W1,-N  -lvector -lmisc -1
Auzr/bindembedzpy -m32 spu_raytracer spu_rayt
Auzr/bindar -qos spu_raytracer.a spu_raytrace
make[1]: Leaving directory ‘home/natalia3/bl
make[1]: Entering directory "‘home’natalia3/b
foptdibmempsxle/8, 1/bindppuxlot+ —o blue-stee pt/ibm/cell-sdk/prototypessysrootsusr/lib |, /spu/spu_raytracer,a —lspe —1m
cp —pf blue-steel ../blue-steel
make[1]: Leaving directory ‘home/natalia3/bl
[natalia3@sloth blus-steell$ sudo ./blue-stee
Camera centery 1,000000 -0,500000 1, 500000
Camera centery 1,000000 -0,500000 1, 500000
centery 1000000 -0,500000 1, 500000
centery 1000000 -0,500000 1, 500000
centery 1000000 -0,500000 1, 500000
centery 1000000 -0,500000 1, 500000
rendering =cene
rendering =cene
rendering =cene
rendering scene
rendering =cene
rendering =cene
[natalia3@sloth blue-steell$ make
make[1]: Entering directory "‘home’natalia3sb
foptdibmempsxle/8, 1 bind spuslo+ -qcq
"fered, Seredhitpacket b, line 13,123 15404
foptdibmempsxle/8, 1/bindspuxlor+ —o spu_raytr pptsibmsoel 1-sdk/prototypes//sysroot/usrsspuslib -W1,-N  -lvector -lmisc -1
Auzr/bindembedzpy -m32 spu_raytracer spu_rayt
Ausr/hindar -qos spu_raytracer,a spu_raytraces
make[1]: Leaving directory ‘home/natalia3/bl
make[1]: Entering directory "‘home’natalia3/b
foptdibmempsxle/8, 1/bindppuxlot+ —o blue-stee pt/ibm/cell-sdk/prototypessysrootsusr/lib |, /spu/spu_raytracer,a —lspe —1m
cp —pf blue-steel ../blue-steel
make[1]: Leaving directory ‘home/natalia3/bl
[natalia3@sloth blue-steel]$ sudo ,/blue-stee
Camera centery 1,000000 -0,500000 1, 500000
Camera centery 1,000000 -0,500000 1, 500000
Camera centery 1,000000 -0,500000 1, 500000
Camera center: 1,000000 -0,500000 1, 500000
Camera centery 1,000000 -0,500000 1, 500000
Camera centery 1,000000 -0,500000 1, 500000
rendering =cene
rendering =cene
rendering =cene
rendering scens 1image (76... 100% 512 x 512 pixels - 768.0 KB - 31 January 2007, 19:55
rendering =cene
rendering =cene
[hatalia3@sloth blue-steell$ make
make[1]: Entering directory "‘home’natalia3/blue-steel/spu’
foptdibmempsxle/8, 1 bind spuslo+ —qcpluzcmt -M -ma -I, -1 ,./=rc/ -I,, -1 fopt/ibmfcell-=dk/prototypes//sysroot/usr/zpudinclude -qinclude=spu_intrinsics,h  -03 -g -c .. src/box,cpp
'L ofered, Aeredhitpacket b, line 13,12 1540-1608 (W) An anonymous union should only define non-static data members,
Jopt/ibmempdx 18, Libindspuxle++ -0 spu_raytracer triangle,o spu_raytracer,o sphere,o plane,o camera,o raytracer,o light.o material,o box.o -Lsoptdibm/cel 1-sdk/prototypesfsysrootfusrdzpudlib -Wl.-N  -lvector -lmisc -1
Auzr/bindembedspy -m32 =pu_raytracer spu_raytracer spu_raytracer—embed,o
Ausrdbindar —qocs spu_raytracer.a spu_raytracer—embed,o
make[1]: Leaving directory /‘home/natalia3/blue-steel/spu’
make[1]: Entering directory "‘home’natalia3/blue-steel/ppu’
Joptdibmempsxle/8,1/bindppuxlet+ —o blue-steel main,o image,o fb.o  -L../lib/  -Ldopt/ibmicell-sdk/prototypes/sysroot/usrslib W1, -m,elf32ppc -RAoptsibm/cell-sdk/prototype/sysrootsusrdlib |, spusspu_raytracer,a —lspe -lm
cp -pf blue-steel . ,/blue-steel
make[1]: Leaving directory /home/natalia3/blue-steel/ppu’
= i Fl e = & do [ o s

Lintrinsics,h  -03 -3 -c ,./src/box,cpp
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