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Large-Scale Computer Resource

|

for what?

— Science and Engineering, related to social activity

|

Improve
— Accuracy

— More complex physical model

ORIKEN

— Real world problem (complex geometry,BC,...)

— Time frame
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Issues of large-Scale Simulation

—  Pre-process

— Large-size model

4[ Simulation

— Accuracy, time, complexity

—[ Post-process
— File size, # of files, 10, usability,...

— Results -> 10~100TB

— unsteady, multi-variate, parameter study...
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Issues of Post-process

— Many files -> one, two, three...many
——  File1/O -> Slow, slow...
i Large dataset >> High cost of data move, copy

— needs scaling visualization and data processing system
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Visualization Research in the Past

——  Current Techniques

—  Invented in 80’s

——  Increment /AR 'R R

- || L W AN

— 1990~ Parallel, GPU mwy
— 2000~ Large-Scale Dataset

T Scientific Data Management
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Technology Trend in Vis. Field

Vector/Tensor, Diffusion Tensor Imaging
Parallel Rendering

Visualization System

Large Data Visualization, Level Of Detail
Time-Varying, Out Of Core

Volume Visualization

Surface/Geometry

Feature Extraction

Applications: Flow Vis., Bio-Med.

Perception

I T A R

NPR, lllustrative Rendering
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Rendering (1)

——| Photo Realistic Rendering
— faithfully imitate the Optics
— Ray Tracing
— PathTracing
— Global lllumination Indirect
— Ambient Occlusion
— BDREF...

Global Nlumination

+Ambient Occlusion - +Texture Mapping
15 Ono, Tawara, Yokota (Riken, 2005)
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Rendering (2)

—— Non-Photo Realistic Rendering
— RE, ATy FE i
— FHZERLES
FE DML
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1 Ono, Tawara, Yokota (Riken, 2005)
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NPR, lllustrative Rendering

Fully dynamic illustration

Improve understanding

Importance Driven
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Bruckner, Vis2005 17 Viola, Vis2004
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Help to Comprehension

Simplification Abstraction

19 Vis2005 Course note
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GPU Technology (GPGPU)

—— Driving force
— 741)VLE
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—— Applications

— Linear algebra
— Sorting, Searching, Compression
— Physically-Based Simulations

— Rendering 20
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Parallel Large Data Visualization

—— Query Driven Vis.
—— Distributed Data Management of Large Vo

——— Level Of Detail

—— Roaming

— COTS Cluster-based Sort-last Rendering

—— OpenGL Multi-pipe SDK

(CH4>0.3) & (Teiip<3)

21 Stocing, Vis2005
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Time-Varying Large-Scale Data Set

—{ WIIDEET—%
— YRal—2ayvorFr—9n8AE — fEE, ATV b
— F—=Y0BEHIOARXANDEW (T AVI0KEER)
inligrNT 27117 Y kAt
— Bk (AVYUR) IEHL, BR (1A=, FR) ZRYT

— BRINF—%
— &E - 5o
ST i w F

—{ E#E, A7t

22

22



Feature Extraction
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User Interface and Display Devices

—— Wall/Tiled Display
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RIIRAI LR D Z =521

—— Sort-Last Image Compositing

— Interactive Visualization

——1 In Situ Visualization
— (Intelligent) Data Reduction
— Visual Analytic

———{ Data Management

— Workflow
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Classification of Parallel Vilsualization

Geometry Data

Rendering Pipeline

Model/View

Transformation

Scan-Conversion

Framebuffer

( Appli. command )
C Geometry Data )

G:Geometry

R:Rasterization

F:Fragment

( D:Display )

Lighting

Texture Mapping

Perspective

Transformation

Depth Test (Culling)

Sortfirst

Clipping

Blending

\_

Geometry Process

Wolfgang Heidrich, course note, http://www.cs.ubc.ca/~heidrich/

Fragment Processing

(

Display

D

J

< Sort-middle

< Sort-last Image Compositing
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M. Eldridge, Parallel Graphics: Scalabify and Communication, Course Note 37, SIGGRAPH 2001.
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Various Scenario of Visualization

HB—\—/DO35AT7> FDOETE—F

A2 A~ q1-HHA R 1—HPC
UE— hA R H—){—
UE— K q1-H—HA R D

dA—-YA>2535023>

A>2FS07+4T . 1—YORECIS U TRIRIL

I\ F D BRSNS FUACEDEEHRIE
EITFA=Z>D

UFPIIA L 0 TERPCEERLE (T—InERERNES) | =

R B D RTREAGRE GARIT-5=2REF) |
i s

JI\=RDx7 : GPUZFIALUZEEREE

VI hRDx)7 : CPUTHEENIEE, =mE

a1—4%PC

28




LSV (Large-Scale dataset Visualization)
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Time

File1/O

Strategy: interactivity and scalability

Rendering

Image compositing

# of Cores
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50
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Messages
N
o

Performance of Image Compositing

Message per node

% log2(n)
= n"1/3)
n-1

Parallel pipeline

/

Direct Sen/

%’ary-swap

2

4

8

16

32

64 128 256 512 1024 2048 4096 8192 16384 32768 65536 131072
Nodes

Binary-Swap

—  High scalability
—  Static scheduling
—  Several

optimizations
1| Easy combination

MPP

T RIKEN One-Rack

BG/L

1 2048 processors
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Hybrid Image Compositing

BINARY-SWAP BINARY-SWAP
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Stage
log,(n)

Image
Collect

Binary-Swap Image Composition
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Multi-Step Image Comp05|t|onv
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Final composited image

34



FPS
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Number of cores (compositing nodes)
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