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GLOVE: Distributed Shared Memory Based Parallel Visualization Tool for

Massive Scientific Dataset

Joong-Youn Lee" - Min Anh Kim"™ - Sehoon Lee" - Young Ju Hur'

ABSTRACT

Visualization tool can be divided by three components - data I/O, visual transformation and interactive rendering. In this paper, we
present requirements of three major components on visualization tools for massive scientific dataset and propose strategies to develop the
tool which satisfies those requirements. In particular, we present how to utilize open source softwares to efficiently realize our goal.
Furthermore, we also study the way to combine several open source softwares which are separately made to produce a single visualization
software and optimize it for realtime visualization of massiv espatio—temporal scientific dataset. Finally, we propose a distributed shared
memory based scientific visualization tool which is called “GLOVE”. We present a performance comparison among GLOVE and well

known open source visualization tools such as ParaView and Vislt.
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Fig. 1. Three Major Components of Data Visualization Tools

Table 1. Requirements of Three Major Components of Data
Visualization Tools for Massive Scientific Dataset

Components

Requirements

Data I/O

Semantic data access to spatio—temporal
scientific dataset (access via parameters
such cas timestep, physical variable, etc.)

Real-time sharing of whole dataset across
entire computing nodes

Visual
Transformation

Providing various visualization methods for
spatio—temporal scientific dataset

Supporting a parallelism on both of a
single multi-core machine and a large
distributed computing system

Interactive
Rendering

Real-time rendering on massive visual
representations (usually polygons)

Data management of visual representations
based on scene graph or similar data structure

Portability :  Integration  with ~ windows
toolkit such as (Qt, GLUT, WxWidget, and
MFC)
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. 2. Basic visualization methods on spatio-temporal scientific dataset. (a) Surface display (b) Iso-surface

(c) cutting slice (d) contour line (e) vector glyphs (f) streamlines
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Table 2. List of Open Source S/W Utilized in GLOVE

Open Source
Component S/W Note
Data /O GA Distributed Shared
Memory
VTK Visualization
Visual MPI Distributed Memory
Transformation Parallelism
Multi-Core
OpenMP Parallelism
. OpenSceneGraph Data Rendering
Interactive User
Interface Qt Window Toolkit
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Table 3. Experiment Data (Tera-scale Rotor Blade Simulation Dataset)

Number of Number of Mesh . Number of ~ ) ]
Block ID Blocks Points Timesteps Variables Data Type Total Size (GB)
Type 1 32 580,644 169.58
Type 2 152 725,805 8 10069
(2 vectors, double
Type 3 16 408,307 6 scalars) 59.7
Total 200 - 1,236.18

Table 4. Experimental Environment

Number of Nodes 64

CPU Core / Node 4 (Xeon X5450 3.0GHz)
Total CPU Cores 256

Memory Size / Node 32 GB

Total Memory Size 2048 GB
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Fig. 6. Visualization Results on Two Experiments
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