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USE CASES 1
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USE CASES 2
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USE CASES 3
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USE CASES 4
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REFINEMENT RESTART

16 C2(0.45G) 9,216 50,000 2.87 Initial
C1(3.6G) 9,216 20,000 0.57 Interpolated
F(29G) 9,216 10,000 0.14 Interpolated
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PROJECT DATA MANAGEMENT

* Resource management of a project

- all information; HW info., input files, calculated result files, and derived files

 (Case

* a unit of execution of a simulation

*  Project

* asetof cases

- Data management enables us to
 automatic processing
* collaboration with database
 grid search

* provenance tracking
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PROPER ORTHOGONAL DECOMPOSITION (POD)
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POD IN PARALLEL




POD IN PARALLEL

POD POD POD




POD IN PARALLEL

POD POD POD

POD




POD IN PARALLEL

POD POD POD

POD

o




POD IN PARALLEL

POD POD POD

PODEtEIZ & Y BRI AR ®DT—42 hAED
BRI MILOEIIEZEDL %L

BRI E T
EEQLALTETTEE POD
YA REBED F L— FA 7

--




RESULTS - FLOW AROUND A CAR

8000 : 8000 nodes (N)BS : (No) Binary-Swap | HCR/LCR : High/Low Compression Ratio

— 8000,BS,HCR
—8000,BS,LCR
—— 8000,NBS
4000,NBS
—— 1000,NBS

80 8
Time step

Visualizing one timestep
1000 x 400 x 250 x 128 (timesteps)

Il Calculation time
Il Data transfer time

Compressed Data Size

ompression Ratio =

-
3]

x 100%)
Original Data Size

0.78201 0.78146 0.78139 0.78136

Compression ratio (%)

o

8000,BS,HCR  8000BS,LCR  800O.NBS  4000NBS  1000.NBS % 8000BSHCR 8000,BS.CR  800ONBS  4000,NBS 1000,NBS

Compression Ratio Calculation and Transfer Time
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RENDERING PIPELINE

Geometry Data

Model/View
Transformation

Lighting

Perspective

Sorting Taxonomy Transformation

Appli. command Clipping
Sort-first
Geometry Data

G:Geometry

Sort-middle

R:Rasterization

Scan-Conversion

Texture Mapping

Depth Test (Culling)

Blending

F:Fragment

Sort-last Image Compositing

Rendering Pipeline

Framebuffer

Display




STRATEGY: INTERACTIVITY AND SCALABILITY

File1/O

Rendering

Image compositing

# of Cores




LARGE-SCALE IMAGE COMPOSITING

# Messages per Compositing Node

Direct Send / Parallel Pipeline
- SLIC
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BINARY-SWAP IMAGE COMPOSITION

Composition Nodes (n)

Network
contention




MULTI-STEP IMAGE COMPOSITION

Composition Nodes:n =p *m

1
» ST 0
1 1 n

Binary-Swap Binary-Swap

Step

) ocal root nodes

Binary-Swap ginary-Tree / Direct Send

1
@ Global root node

“ Final composited image “




MULTI-STEP IMAGE COMPOSITING ON T2K

Flat MPI BS+BT Compositing (512x512 RGBA)

"~
\ 53.0 FPS

| —— Flat MPI BS (1024) + BT (4)
~— Flat MPI BS (512) +BT (8)
8- Flat MPI BS \' ——

1024 2048 4096
Number of cores (compositing nodes)
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POST PROCESSING

274 IL~RN—R
ZHDI77MILEELSDE
Lustre >> 51 7 7 4 LA B
KRR MLEBDIGET— 2 EHEIENAE
* lossless & lossy % & 44 1 T T | F

T—ARIEBELAZL. RNV TEHELEL, £ THHRIE - 2T0E

In-situ ~
FTE ERIBICHOTNIE, \#R{E
)7 ILE A LOETUNEFE
Yialb—YarviamREOO—KNFT R




Energy loss of fluid
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