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Kilauea LARL—H—

787,255 triangles, 1 area light, 1280 x 692

18 machines : 9min 10sec

© 2001 Square USA Rendered by Kilauea

Toshi Kato Square USA, http://www.squareusa.com/kilauea/
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lllustrative Rendering & Annotation

Dorsal fin

Spinal cord

*Fully dynamic illustration
«Improve understanding
- -Importance Driven
o 4 - )/
a7

NG A0 & ~———— Caudalfin ( ‘."‘“
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Pectoral fin Swim bladder Ventral Fin
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) \
Anal fin \
(
\
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_._.

Malleolus lateralis
Malleolus medialis

Calcaneus

Os naviculare
Os cuboideum
a
\

Os cuneiforme intermedium

-
\‘ X
Os cuneiforme mednale{

ﬁ

Os cuneiforme laterale

Phalanx proximalis V
Os metatarsi |

..\l-— Phalanx media V
. \

»— Phalanx distalis V

Phalanx distalis |
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Simplification
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Abstraction

Vis2005 Course note
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Cut model of rotor

Outlet

A pair of vortex tube
in cooling hole

BE D
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Outlet
Temperature distribution
of cross-section
in ventilated hole
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— RLE (run length encoding)

— zip
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T—43E#s JHPCN-DF

* Hagita, et al., “Efficient Data Compression by
Efficient Use of HDF5 Format," SC14, 2014
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— AVS

— FieldView

— EnSight
— VisLink
— RVSLIB

- EEHA
— Visit
— ParaView
— V-Isio
— HIVE

https://wci.llnl.gov/codes/visit/
http://www.paraview.org/
http://avr-aics-riken.github.io/V-Isio/
http://avr-aics-riken.github.io/HIVE/
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Vortex Structure on 30Billion Grids
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« BEKA>> YT EE At=1/(2f)=2.5x104F)
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— B (4bytes) TH 71 >>30G x 4B = 120GB (scalar)
— EHIL, FEE(3), £AH(1), iBRE(1) >> 120GB x 5 = 600GB
— 600GB x 8000 slices = 4.8PB
— 100007 At A TDEHE (file-per-process)
« 774 JL#=10000 x 4vars x 8000 slices = 3.2 x 108 files
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Scientific Visualization
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[ Numerical Simulation Results

J

Rendering




Time

RT—2ET4EAVES0 T4 DS

Parallel I/O

LOD Efficient Image
Data reduction Composition

|

# of Cores
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Graphics pipeline in parallel rendering

Sorting Taxonomy

( App. command )

( Geometry Data )

G:Geometry

R:Rasterization

F:Fragment

( D:Display

£ : =S =
( Geometry Data ) ~ Rendering Pipeline
Rasterization
I I
ModeI/V|ew. Scan-Conversion Framebuffer
Transformation |
Lighting Texture Mapping ]
| | Display
Perspective .
D
Transformation epth Test (Culling)
I I
Clipping Blending
Sort-first I I
Geometry Process Fragment Processing
Wolfgang Heidrich, course note, http://www.cs.ubc.ca/~heidrich/
&
< sort-middle

< Sort-last Image Compositing

) M. Eldridge, Parallel Graphics: Scalability and Communication, Course Note 37, SIGGRAPH 2001.
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Sort-Last Parallel Rendering

Parallel
Rendering

Parallel
Image
Composition
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Image Composition

* Per-pixel Image Processing

RGBA Pixels RGBZ Pixels
Color:R, G, B 1 Color: R, G, B
Opacity: A Depth: zZ

Parallel Image Composition

Communication + Computation
(Send/Receive Pixels) (Alpha Blending/Z Comparison)




Direct-Send | Communication

(1993)

Exchange A : - i ,
and —] i )
Merge

y
I

Gather




Communication

[ m-1
idle nodes

(Try to keep the nodes\
busy as much as
possible in the entire

kcomposition process é
> 5
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Binary-Swap Image Compositing

Image 1 Image 2 Image 3 Image 4 Image 5 Image 6 Image 7 Image 8

Stage e ; SR E e — ; e — ;

, P— —= e R
L — 5 L. | ;
] 1 N A
3 —_—— = T
T e~ —
. N — 1
4 | J 1 ] 1 ] 1 ] | ] 1 ] | ] | |
":ra'agle < Gather 1/p of image data fragments and generates the final image
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i 5| 57—2EE xDMIib

T7AIVECEE x HFE x FALATYT X is ;
T7MILEBD-OD AT —2%E - CHEET—H
~ SHOTTANEEETEENER © UFBET—%
74 ILI/JOD R IX. File per node * PRITT—Z

— MREIZ/N—FHTTF7EIRILYTEE
— THRIDIT7A IV AT LILLEE M S R
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/] BEA1ESR

Domain {
GlobalOrigin
GlobalRegion
GlobalVoxel

GlobalDivision

}

// HFIER
MPI {

NumberOfRank
NumberOfGroup

}

/] BTOEADER

Process {

Rank[@] {
ID
Hostname
VoxelSize
HeadIndex
TailIndex
CelllD
BCflagID

CDMlib :: Proc.dfi

(-3.00, -3.00, -3.00) //
( 6.00, 6.00, 6.00) //
(64, 64, 64) //
(1, 1, 1) //

128 // TOtER#%
1 /] TIL—T#

ST RZER O R AR
AEERORHARORS
STEEEEADORIEILE
ETE R D AR5 R D 77 EIE

) /] F7AIWHIBEDIVIES
“Iridium.local” // E&E/—FDHKA+4E
(64, 64, 64) /] EEEORIEILHAX
(1, 1, 1) // BREBORBATIR
(64, 64, 64) /] BEBOBRTAUTIR
1 /] WFT—RERRTST
-1 /] RREHHEZRRIST
A
GlobalOrigin

’< GlobalRegion (x) >1

GlobalDivision=(4, 4, 2)

GlobalRegion (z)

GlobalRegion (y)



CDMlib :: index.dfi

/] F7AIVIER

FileInfo {

DFIType = "Cartesian”

DirectoryPath = "./hoge" // Z7AINDHEETST1LIL)
(DFIZ7AILH DR /IR)

TimeSliceDirectory = "off"

Prefix = "vel" /] R—RIT7ALI)L% X1

FileFormat = "sph" /] F7ANEALT HRRF X1

FieldFilenameFormat= "step_rank" X1

GuideCell =0

DataType = "Float32" // T—4H447 2

Endian = "little" // T—BDIVTA4T7r X3

NumVariables = 3 /] A (RAHhS—IF1) X4

Variable[@] { name = "U"
Variable[@] { name = "V"
Variable[@] { name = "W"

/] TOERERDI7AILISX
FilePath {
Process = "proc.dfi"

}

}
}
}

/] BRADEH%

/] BhiFRk BEICELTEM

Unit {
Length = "M" //(NonDimensional, m, cm, mm)
Lo = 1.0 // HBEICAVRIRT—)L
Velocity = "m/s" //(NonDimensional, m/s)
Vo = 3.4 /] RFKEE (m/s)
Pressure = "Pa" // (NonDimensional, Pa)
PO = 0.0 // E#EFH(Pa)
DiffPrs = 510.0 // [EHZE(Pa)

Temperatur = "C" // (NonDimensional, C, K)
BaseTemp = 10.0 // ¥EEH{
DiffTemp = 35.0 // ¥IBEH{

X1 I7AILA
[Prefix]_[RTYF&S:10#7]_id[RankID:6#7].[Extension]

¥2 Int8, UInt8, Intl6, UIntlé, Int32, Uint32, Int64,
UInt64, Float32, Float64

%3 little, big, HEEEF:RITTSVLTA—LERL




index.dfi (contd.)

/] BERIER
TimeSlice {

Slice[@] { // Z7A I HAHEHS

Step = 0
Time = 0.0
MinMax[@] { // NumVariables{&
Min = -1.56e-2
Max = 8.2e-01
¥
... BEOT/T—avhBINE R
}
Slice[@] {
Step = 1000
Time = 10.0
MinMax[@] { // NumVariables{&
Min = -8.5e-1
Max = 9.1le+01
}
... BEOT/T—arhEMNATEE
}




HIVE System
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HIVE

Heterogeneously Integrated Visual analytic
Environment

KIBELGET—2ERIZ, BHTHELAIE

It TESIRE

— {{iF], JE—NAE2SIT14T}RI$RIE

— TADHEDEE

— Web7 SOV RETAHRIENRT—2DLAT
DROBERLGEEAATITATIAETES

— TYIVFTSYNITA—LTEMETHREAURT
A—>OL2RY) 2457055 L HIVE render
(hrender) 2%t fits
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REAN

* RIVFTIYRTA—L
— BEWebY—/\—T&HBnode.js Lt TENME
o httpBEICLKDRYENT—UFE A S
— OpenGLES, GLSLODL > & 1) >4 AP
o« I—HRITKBHRITA X

e SURFACEL V&5

— ZLDT YR ITA—LET—XTIFTEIEL, RILFALYR, T
JLFCPUIZR G L=L A Y TSA4TS1)

« BEOYVILYT T
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IR DT T AR

KVS (redis or mongoDB)

Image / SceneCommand(Lua) / Parameter(Json)

node-redis with hiredis(js)

websocket/REST(C++) node.js server(js)

HIVE Renderer (C++) socket.io(js)

GLES Lua(C) ;
Open | SURFACE(C++) |Loader jBuilder Browser Ul(js)

GL B iiocer] Scene file(Lua)

libcio,
libcpm,




SURFACE

 Scalable and Ubiquitous Rendering Framework
for Advanced Computing Environment

— Sort-Last Parallel Rendering
— OpenGL ES 2.0 compatible API

Visualization
Clusters

Supercomputers

Desktop
PCs
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x86 and SPARC64 CPUs / GPUs ég
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Mobile and
Portable
Devices
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Scene Node Editor

° L NodeEditor X

c localhost:8080

e CreateCamera
positon oL CreateLineModel
targ et CreatePointMode!
up CreatePolygonModel
fov CreateVolumeMode!
screensize .
filename RenderObject0

RenderObject1

RenderObject2

mesh model
shadername
Uniform0
Uniform1
Uniform2
X
filepath MeshData
PointData
LineData

ﬁii DBG: bmax (38.772999, 38.531700, 30.996901)
L) DBG: rect (0, @) - (512, 512)
[LSGL] DBG: region (9, ©) - (512, 512)

[LSGL) render 24 / 512
render 44 / 512
render 64 / 512
render 84 / 512
render 104 / 512

o
output.jpg
render 169 / 512
render 189 / 512

render 209 / 512

render 229 / 512

render 249 / 512

render 259 / 512

render 279 / 512

render 294 / 512

render 314 / 512

render 339 / 512

render 359 / 512

render 379 / 512

render 399 / 512

render 419 / 512

render 439 / 512

render 459 / 512

render 479 / 512

render 499 /

hrender
render time: 7 ms(37.4491 Mraycasts) >

Save:output. jpg
Exit hrender.

y

scene.scn
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xamples

A
Resolution of 4096 x 4096 pixels, Asiani Dragon

Particle tracing



Off-line rendering of PDB data

Data :

Only Atom, 1M
Renderig point primitives with Lambert shader and ray casting

Almost same image



High Res. Rendering Image
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